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PREFACE 

It  is  the  duty  of  an  editor  of  a  work  such  as  the  present  to  accept 
the  responsibility  for  disappointments  and  delays  and  to  hold  his 
tongue.  As,  however,  in  the  cose  of  the  second  volume,  which  was 
sadly  delayed  by  the  tardiness  of  the  Vaccination  Commission,  so 
perhaps  the  delay  of  the  present  volume  may  be  attributed  to  causes 
beyond  the  control  of  editor  or  contributor.  An  article  by  Professor 
Welch  on  "  Thrombosis  and  Embolism  "  was  to  have  been  in  my  hands 
in  ample  time  for  the  publication  of  this  volume  last  Christmas. 
With  this  exception  the  volume  was  ready  for  press  some  weeks 
before  that  season,  and  an  explanation  is  due  not  only  to  our 
readers,  but  also  to  the  several  authors  whose  work  was  thus  long 
before  its  appearance  put  beyond  the  possibility  of  revision. 
Unhappily,  before  the  completion  of  his  task.  Professor  Welch  found 
himself  committed  to  a  desperate  fight  for  the  freedom  of  physio- 
logical research  in  the  United  States.  As  President  of  the  Congress 
of  American  Physicians  and  Surgeons,  the  duty  fell  upon  him  of 
organising  the  profession  in  opposition  to  a  bill,  now  before  Congress, 
charged  with  restrictions  so  vexatious  that  all  enlightened  medical 
and  scientific  men  in  America  consider  that  its  enactment  would  be 
nothing  less  than  a  calamity.  In  addition  to  his  laboratory  and 
lecturing  work  Dr.  Welch  had  to  write  innumerable  letters,  prepare 
papers  and  documents,  organise  committees,  visit  Washington  re- 
peatedly, and  have  interviews  with  senators.  He  is  unkind  enougli 
to  add  that  *'  all  this  trouble  comes  from  England,  where,  if  your 
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scientific  men  had  made  any  sort  of  courageous  stand  twenty  years 
ago  I  should  not  have  been  sacrificing  my  time  and  energies  in  this 
way.  I  am  disposed  to  think  that  the  trouble  I  have  caused  you  is 
a  judgment  for  the  delinquencies  of  your  countrymen  in  this  matter." 
Such  are  the  uncertainties  in  the  course  of  political  business,  that 
although  Professor  Welch  expected  every  week  that  the  matter  would 
come  to  the  vote,  and  thus  liberate  him  to  fulfil  his  obligations  to  me, 
yet  week  after  week  he  has  been  disappointed,  and  compelled  to 
keep  up  agitation  and  organisation.  Even  yet  the  fate  of  the  bill 
is  iiot  sealed.  Had  Professor  Welch  foreseen  this  grievous  delay  he 
would  have  withdrawn  from  his  engagement  in  time  for  me  to  place 
the  article  in  the  hands  of  another  contributor.  This  story  I  have 
ventured  to  tell  at  some  length  because  it  contains  an  interest  and 
perhaps  a  warning  for  us  all. 

I  have  now  altered  the  order  of  the  articles,  and  postponed 
Diseases  of  the  Arteries  to  the  following  volume,  at  some  sacrifice 
of  the  natural  order  of  the  subjects.  Professor  Welch's  article  is 
one  the  readers  of  the  System  would  not  willingly  forgo ;  I  trust, 
therefore,  it  will  soon  come  into  my  hands,  and  enable  me  to  produce 
the  sixth  volume,  in  other  i)arts  ready  for  press,  before  midsummer. 
l)r,  Eolleston  has  been  good  enough  to  give  me  the  advantage  of 
his  assistance  and  advice  as  heretofore,  an  advantage  which,  I  trust, 
he  will  continue  to  me  till  this  work  is  finished. 
;  Dr.  Mackintosh  of  Clapham  has  sent  to  me  the  list  of  errata  in 
the  third  volume  which  is  printed  upon  another  page  of  this  one ; 
for  this  kindness  I  trust  that  in  a  sincere  and  chastened  spirit  I  am 
dtily  thankful  to  him. 

THE  EDITOR. 
Cambridge,  March.  1898. 
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BRONCHITIS 

We  owe  to  Badham  the  introduction  of  the  name  bronchitis.  Before 
him  and  Laennee  the  disease  was  confounded  with  the  catarrhs,  and  more 
or  less  with  phthisis  and  pneumonia;  from  the  latter,  however,  in  its 
broncho-pneumonic  form  it  was  distinguished  by  the  name  "  peripneu- 
monia notha."  The  name  "  peribronchitis  "  is  reserved  for  an  affection 
which  chiefly  implicates  the  outer  coat ;  but  the  distinction  is  rather  one 
of  degree  than  of  kind,  the  three  coats  being  more  or  less  involved  in  all 
cases.  The  clinical  type  of  the  disease  is  apt  to  vary  with  its  distribu- 
tion in  the  chest,  with  the  degree  of  its  severity,  with  its  course  and 
duration,  and  with  its  kind ;  and  additional  sub-varieties  arise  from  its 
manifold  associations  with  other  diseases  and  from  the  multiplicity  of 
its  causes.  The  size  and  calibre  of  the  bronchi  concerned  are  also 
important  factors.  The  patency  of  the  smaller,  and  especially  of  the  non- 
cartilaginous  tubes,  largely  depends  on  a  free  transmission  of  the  mechan- 
ical forces  of  respiration  ;  that  is,  on  the  even  and  symmetrical  play  of 
the  surrounding  pulmonary  tissue.  Tubes  of  minute  diameter,  whilst 
easily  blocked  by  tenacious  secretion,  have  little  expulsive  force  for  its 
removal ;  their  inflammation  is  thus  fraught  with  special  consequences. 
The  pathological  results  of  bronchitis  are  not,  however,  limited  to  an 
interference  with  the  air-conducting  function,  nor  to  changes  in  the 
mucous  membrane ;  collateral  changes  may  be  set  up.  Bronchitis  and 
bronchiectasis  cannot,  therefore,  be  satisfactorily  studied  in  their  vari- 
ous aspects  without  a  brief  preliminary  reference  to  the  anatomy  and 
relations  of  the  bronchial  system. 

The  normal  structure  and  relations  of  the  bronchial  tubes.  —  The 
distribution  of  the  air-tubes  in  relation  to  the  pulmonary  substance  is 
such  that  the  lobules,  which  may  be  regarded  as  the  pulmonary  periph- 
ery, occupy  not  only  the  surface  but  also  the  centre  of  the  organ. 
The  perfect  and  even  respiratory  movements  of  the  lung,  associated  with 
a  minimum  of  pleural  friction,  are  essentially  dependent  upon  a  uniform 
patency  of  the  air-tubes.  If  the  central  lobules  should  fail  to  expand, 
compensating  stress  will  fall  upon  the  outer  periphery  —  a  result  clearly 
seen  in  emphysema.  The  bronchi  distributed  to  the  more  central  part« 
of  the  lung  being  shorter  and  narrower  than  those  proceeding  to  the 
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surface  may  perhaps  be  more  easily  obstructed ;  and  in  any  portion  of 
the  lung  structural  conditions  may  place  some  of  the  tubes  at  a  relative 
disadvantage.  The  part  which  these  easily  obstructed  bronchioles  may 
play  in  the  genesis  of  bronchiectasis  will  be  explained  under  that  head- 
ing. Their  temporary  obstruction  in  bronchitis  would  tend  to  increase 
any  pre-existing  hyperinflation  of  collateral  lobules. 

The  relation  of  the  bronchi  to  the  pulmonary  parenchyma  is  not 
merely  one  of  direct  continuity ;  close  vascular  connections  establish  a 
functional  relationship  between  the  respiratory  surface  of  the  air-cells 
and  that  of  the  intralobular  bronchioles.  With  the  pulmonary  stroma 
the  connection  is  also  intimate.  In  each  lobule  the  peribronchial  tissue 
(as  well  as  the  periarterial)  is  continuous  with  the  perilobular  tissue,  and 
therefore  also  with  the  interlobular  connective  tissue  which  binds  to- 
gether all  the  lobules.  Lastly,  with  the  visceral  pleura  the  bronchi 
present  a  definite,  though  more  distant,  relation.  The  deep  layer  of  the 
visceral  pleura  is  nothing  more  than  the  perilobular  investment  of  the 
superficial  lobules ;  and  the  interlobular  septa  throughout  the  lung  may 
be  regarded  as  a  continuous  prolongation  of  this  subpleural  layer.  The 
structure  of  the  bronchi  is  as  follows  : — The  epithelial  lining,  consist- 
ing of  three  layers  of  cells,  (a)  columnar  ciliated,  {h)  pyriform,  and  (c) 
flattened  (Debove's  membrane),  rests,  according  to  Professor  Hamilton, 
on  a  tough,  homogeneous,  elastic  membrane,  the  basement  membrane, 
which  is  pierced  only  by  the  wide  orifices  of  the  mucous  glands.  An 
inner  fibrous  coat  underlies  this  membrane,  and  is  separated  by  the 
muscular  coat  from  the  outer  fibrous  coat  in  which  are  embedded  the 
cartilages  and  the  mucous  glands. 

The  adventitia  or  outer  fibrous  coat  is  in  intimate  relation  with  the 
perilobular,  and  therefore  with  the  intralobular  tissue  of  each  lobule. 
In  the  case  of  the  larger  bronchi  the  connection  is  also  direct  with  the 
interlobular  stroma.  The  adventitia  is  thus  the  medium  of  extensive 
communications,  chiefly  lymphatic,  between  the  air-tubes  and  the  rest 
of  the  lung ;  and  in  disease  it  shares  in  all  those  processes  to  which  the 
term  "  interstitial  "  is  applied. 

The  muscular  coat,  in  addition  to  those  functions  which  are  obvious, 
may  also  discharge  other  physiological  duties,  a  knowledge  of  which 
might  throw  light  on  pulmonary  pathology.  Hitherto  we  have  heard  more 
of  the  perversion  of  the  function  of  the  bronchial  muscles  than  of  their 
natural  uses.  It  is  generally  admitted  that  they  are  liable  to  tonic  spasm, 
and  that  this  spasm  and  the  resulting  partial  closure  of  the  smaller  air- 
tubes  enter  largely  into  the  causation  of  asthma,  and  in  varying  degrees 
complicate  the  respiratory  difficulties  special  to  bronchitis. 

Tlie  vascular  system  of  the  bronchi  consists  of  the  posterior  or  main 
bronchial  arteries  originating  from  the  descending  aorta,  the  anterior 
bronchial  arteries  supplied  by  the  internal  mammaries,  and  the  small 
branches  contributed  by  the  oesophageal,  mediastinal,  and  pericardial 
arteries ;  these  vessels  accompany  the  bronchi,  supplying  not  them  alone, 
but  the  entire  pulmonary  stroma  with  nutrient  blood,  the  pulmonary 
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artery  being  exclusively  subservient  to  respiration.  The  capillaries  of 
both  sets  of  arteries  anastomose  freely  in  the  alveolar  district,  and 
probably  also  in  the  mucous  membrane  of  the  air-tubes.  According  to 
Zuckerkandl,  "  only  the  larger  bronchi  are  irrigated  by  the  bronchial 
arteries,  the  terminal  tubes  being  vascularised  by  the  pulmonary  artery, 
and  the  intermediate  bronchi  by  both." 

A  similar  intercommunication  exists  between  the  bronchial  veins  of 
the  smaller  air-tubes  (and  even,  according  to  Zuckerkandl,  of  the  larger 
ones)  and  the  pulmonary  veins.  The  bronchial  veins  also  anastomose 
in  the  posterior  mediastinum  with  the  venous  plexus  formed  by  branches 
from  the  oesophageal  and  from  the  diaphragmatic  veins  (Hamilton). 

The  bronchial  lymphatics  take  their  origin  in  the  inner  fibrous  layer, 
which  is  in  lymphatic  commimication  with  the  tunica  muscularis  and, 
through  the  thickness  of  the  latter,  with  the  abundant  plexus  of  the 
outer  iibrous  layer,  where  probably  they  are  chiefly  discharged  into 
the  periarterial  channels.  Both  fibrous  layers  contain  lymphatics  in 
abundance ;  but  since,  according  to  Hamilton,  these  do  not  traverse  the 
basement  membrane,  no  absorption  would  take  place  from  the  epithelial 
lining,  and  the  emunction  of  the  latter  would  be  effected  directly  into 
the  bronchial  lumen. 

Before  and  at  its  entrance  into  the  lobule  the  lobular  bronchiole  is 
in  lymphatic  connection  with  the  perilobular  and  with  the  interlobular 
network. 

Within  the  lobule  the  lymphoid  tissue  described  by  Arnold  (which 
also  occurs  under  the  pleura)  is  distributed  around  the  alveolar  passage 
and  in  the  bronchial  wall,  as  well  as  along  the  blood-vessels.  The  peri- 
bronchial masses  are  said  to  occur  on  the  side  of  the  bronchus  opposite 
to  that  occupied  by  the  accompanying  pulmonary  artery. 

The  activity  of  the  intraralveolar  lymphatics  is  shown  by  the  rapid 
absorption  of  the  products  of  pneumonia.  The  interepithelial  spaces 
and  their  connective  tissue  corpuscles  communicate  with  interalveolar 
plasmatic  spaces  or  lymph  capillaries,  which  converge  either  into  the 
superficial  or  into  the  deep  lymphatic  network  of  the  lobule.  The 
larger  vessels  which  arise  from  both  these  networks  accompany  the 
pulmonary  arteries  and  veins  to  the  hilus ;  whilst  another  set  reaches 
the  latter  from  the  superficial  subpleural  lymphatic  network.  Accord- 
ing to  Hamilton,  the  subpleural  lymphatics  have  but  little  intercom- 
munication with  the  lobular. 

In  the  carbon-injected  miner's  lung  (which  usually  is  not  fibrosed) 
the  entire  lymphatic  scheme  is  displayed ;  and  this  may  be  studied  in 
Hamilton's  beautiful  illustrations.  According  to  Hamilton,  the  soot 
particles  lie  in  the  perilobular  and  interlobidar  tissue,  around  the 
pulmonary  artery  and  bronchi,  in  the  lymphadenoid  bodies  of  the  lung 
and  of  the  bronchial  glands,  in  the  alveolar  walls  (sparsely),  in  their 
epithelial  interspaces,  and  in  their  desquamated  epithelial  cells. 

The  absence  of  pigment  from  the  visceral  pleura  might  have  been 
expected;  its  absence  from  the  bronchial  mucous  membrane  (which 


SYSTEM  OF  MEDICINE 


retains  in  the  miner's  lung  the  pink  hue  of  bronchitis)  is  explained  by 
Hamilton  and  others  in  connection  with  the  impermeability  of  its  epi- 
thelium and  basement  membrane,  the  injection  of  the  lymphatics  taking 
place  through  the  alveoli  only,  which  but  few  of  the  inhaled  particles 
would  reach.  The  isolating  property  of  the  basement  membrane  thus 
demonstrated  has  much  significance  from  a  pathological  as  well  as 
from  a  physiological  standpoint 

Classifications  of  bronchitis. — The  anatomical  nomenclature. — Although 
a  separation  of  the  air-tubes,  according  to  their  size,  into  (a)  the  large 
bronchi,  (6)  the  middle-sized  bronchi,  (c)  the  small  bronchi  and  sub- 
lobular  bronchioles,  and  {d)  the  intralobular  or  capillary  bronchioles,  is 
in  great  part  conventional,  still  this  supplies  a  convenient  anatomical 
classification  for  the  varieties  of  simple  bronchitis,  among  which  we 
may  describe  the  following : — 


I.  Trachea-bronchitis,  or  bronchitis  1 
of  the  large  tubes.  J 

ii.  Simple  or  mild  acute  bronchitis,  ] 
(ir  bronchitis  of  the  middle-sized  [ 
tubes.  J 

ill.  Severe  acute  bronchitis  of  the  adult,  ^ 
or  acute  suffocative  bronchitis,  or  I 
bronchitis  of  the  smaller  tubes.      | 

iv.  Capillary  bronchitis  of  infancy  and 
of  old  age,  or  "peripneumonia 
notha." 


={ 


An  inflammation  of  the  trachea  and 
larger  cartilaginous  tubes. 

r  Anintlammationof  the  tubcsof  medium 
\         size,  and  of  the  smaller  cartilagi- 
nous tubes. 


r  An  inflammation  of  the  smallest  carti- 
__  J  laginous,  and  of  the  non-cartilag- 
""   I         inous  tubes  down  to  the  lobular 

I         bronchioles. 

An  inflammation  of  the  sublobular  and 
lobular  bronchioles,  extending  into 
the  intralobular  bronchioles  and 
air-passages. 


These  groups  are  not  rigidly  isolated  but  frequently  combine. 
Whilst  trachea-bronchitis  and  bronchitis  of  the  middle-sized  tubes  most 
often  occur  independently  of  the  later  members  of  the  series,  and  often 
indeed  independently  of  each  other,  the  most  important  of  the  mixed 
forms  are  those  involving  some  of  the  small  tubes  in  addition  to  the 
larger  ones. 

There  is  also  a  clinical  nomenclature  based  upon  the  severity  and 
duration  of  the  attack.  Although  usually  acute  in  their  onset,  trachea- 
bronchitis  and  bronchitis  of  the  middle-sized  tubes  are,  in  themselves, 
seldom  severe  or  dangerous.  Bronchitis  of  the  fine  tubes  is  always  a 
severe  as  well  as  an  acute  affection,  and  its  termination  in  death  or  in 
recovery  is  usually  not  long  delayed.  This  special  feature  of  acuteness 
and  of  gravity  explains,  and  to  a  certain  extent  justifies,  the  use  of  the 
term  "acute  bronchitis,"  which  has  been  applied  to  it  by  rule  of  custom, 
but  which  is  neither  exclusive  nor  explicit.  "  Chronic  bronchitis  "  is 
also  a  general  name  which  has  become  specialised,  without,  however, 
involving  much  ambiguity ;  for,  neither  capillary  bronchitis  nor  bron- 
chitis of  the  small  tubes  being  susceptible  of  a  chronic  development, 
this  name  can  only  apply  to  group  ii.,  which  is  exceedingly  prone  to 
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clironicity,  in  contrast  with  trachea-bronchitis  which  is  apt  to  be  re- 
current rather  than  lasting. 

The  occasional  severity  of  the  acute  stage  of  a  primary  bronchitis  of 

tlie  middle-sized  tubes  shows  the  disadvantage  of  monopolising  the  name 

'  "  Acute  Bronchitis  "  as  a  name  for  the  affection  of  the  smaller  tubes ; 

and  secondary  varieties  will  be  described,  which  may  also  run  through 

acute  and  subacute  stages. 

Lastly,  a  pathological  nomenclature  recognises  a  bronchitis  pure  and 
simple — not  hitherto  traceable,  as  in  the  diphtheritic,  the  tuberculous, 
and  some  other  forms,  to  parasitic  influences — which  presents  the 
following  well-marked  varieties  : — 

i.  Catarrhal  bronchitis :  (a)  simple  mucous  catarrh ;  (6)  chronic  or 
muco-purulent  catarrh. 

ii.   Plastic  bronchitis. 

iii.    Putrid  bronchitis. 

The  immense  majority  of  cases  belong  to  the  catarrhal  group.  The 
putrid  purulent  form  is  seldom  met  with.  The  plastic  variety  is  so  rare 
as  to  be  little  more  than  a  clinical  curiosity. 

I.    Simple  Bronchitis 

Causation.  —  A.  Remote  causes. — (i.)  No  age  is  exempt ;  but  during 
early  adult  life  the  disease  is  much  less  prevalent,  in  spite  of  greater  ex- 
posure. Infants  and  the  aged  are  particularly  liable  to  it,  and  the  periods 
of  dentition  favour  its  onset,  (ii.)  Except  during  the  working  periods 
of  life,  when  men  are  more  exposed,  sex  makes  little  difference,  (iii.) 
Many  occupations  involve  direct  exposure  to  the  extremes  of  temperature; 
others  are  indirect  causes,  through  relaxing  influences  or  confined  air. 
Some  trades  lead  to  inhalation  of  fumes  or  particles  which  mechanically 
set  up  bronchitis,  such  as  particles  of  steel,  granite,  chalk,  charcoal, 
or  cotton,  (iv.)  Luxurious  habits  both  in  diet  and  in  clothing,  and 
the  overheating  of  rooms,  induce  a  liability  which  is  especially  re- 
grettable in  childhood,  when  the  individual  tendencies  are  capable  of 
some  measure  of  control,  (v.)  Heredity  and  temperament  constitute 
distinct  factors;  a  delicate  bronchial  membrane  may  be  inherited  as  a 
delicate  skin  or  any  other  outward  peculiarity  may  be.  Again,  acquired 
constitutional  weakness  from  any  cause  (poverty,  overwork,  prolonged 
illness,  or  intemperance)  has  an  unfavourable  effect,  (vi.)  Certain  blood 
diseases  favour  the  production  of  bronchitis  in  a  special  degree ;  such  are 
Bright's  disease,  gout,  diabetes,  enteric  fever,  and,  particularly,  measles 
and  rickets,  (vii.)  Heart  disease  is  a  potent  factor,  more  especially 
those  forms  of  it  which  lead  to  pulmonary  and  bronchial  congestion, 
(viii.)  Pre-existing  chest  affections — thoracic,  pleural,  and  pulmonary 
— also  dispose  to  bronchitis;  but  none  in  so  well  marked  a  degree  as 
emphysema,  (ix.)  Relative  impurity  of  air  renders  the  inhabitants  of 
large  towns  more  liable  to  bronchitis  than  country  folk ;  but  the  depriva- 
tion of  an  open-air  life,  and  long  sedentary  hours  in  crowded  dwellings, 
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are  probably  more  potent  influences ;  and  those  whose  lives  are  chiefly 
spent  out  of  doors,  even  if  they  perpetually  breathe  town  air,  probably 
do  not  suffer  in  the  same  degree.  Dr.  Frederick  Roberts,  in  Reynolds' 
System  of  Medicine,  states  that  in  Cheshire  and  Lancashire,  during  the 
year  1868,  the  ratio  of  mortality  from  bronchitis  to  the  number  of 
inhabitants  was  1  in  3795;  whilst  in  London  it  was  only  1  in  442-3. 
It  is  suggested  that  this  striking  mortality  is  due  to  the  sedentary  lives 
led  by  so  many  mill-hands,  to  the  high  temperature  of  the  factories,  and 
perhaps  to  the  eftluvia  which  pervade  the  manufacturing  districts, 
(x.)  The  climate  of  this  country,  by  its  humidity  and  variability,  favours 
the  prevalence  of  bronchitis.  Variations  occur  in  the  mortality  year 
by  year  as  the  weather  oscillates  more  or  less.  In  1867  it  reached 
1902  to  every  million  living ;  but  the  mean  rate  for  fifteen  years,  from 
1850  to  1864,  was  1344-4. 

Although  sudden  changes  to  cold  winds,  and  particularly  to  the  north- 
easterly winds,  are  marked  by  a  large  increase  of  bronchitis,  it  does  not 
appear  that  mere  bleakness  or  habitual  exposure  to  strong  winds,  par- 
ticularly to  the  north  and  to  the  east  winds,  so  largely  tend  to  set  up 
bronchitis  as  might  be  supposed.  This  is  shown,  in  the  figures  for  1868, 
in  the  relatively  favourable  return  from  the  eastern  counties,  which  head 
the  list  with  a  mortality  of  1  in  987-5  inhabitants,  and  of  the  north 
midland  counties  (1  in  876*2),  as  against  the  south-western  counties 
(1  in  844-8),  and  all  the  other  districts  which  have  yet  higher  rates  of 
mortality.  We  notice,  however,  that  Monmouthshire  and  Wales  (1  in 
9554)  closely  approach  the  position  taken  by  the  eastern  counties. 

The  difference  between  the  seasons  is  that  which  might  be  expected. 
Bronchitis  is  greatly  more  prevalent  during  the  winter  months  than  in 
summer,  and  the  liability  to  it  extends  into  early  spring.  Thus,  whereas 
the  greatest  prevalence  of  pneumonia  occurs  during  March  and  April, 
that  of  bronchitis  belongs  to  the  colder  months. 

(xi.)  Aerial  impurities  may  be  solid,  fluid,  or  gaseous.  Strongly 
irritating  particles  or  vapours  may  act  as  direct  exciters  of  bronchitis, 
as  for  instance  the  vapour  of  ammonia,  of  iodine,  of  bromine;  finely 
powdered  ipecacuanha,  pepper,  or  tobacco;  and,  in  the  case  of  those 
specially  liable,  the  pollen  of  certain  varieties  of  flowering  grass. 

B.  Immediate  causes. — The  most  usual  proximate  cause  is  a  chill. 
The  patient  is  said  to  have  "caught  cold."  The  precise  meaning  of  this 
phrase  is  obscure.  So  long  as  the  adaptive  mechanisms  are  in  full 
efficiency,  mere  extremes  of  temperature  do  not  constitute  a  danger  to 
the  mucous  membrane,  and  a  strong  man  may  pass  unscathed  from  one 
extreme  to  the  other.  Even  infants  and  old  people  may  breathe  cold  air 
with  impunity,  especially  if  it  be  dry,  so  long  as  they  are  adequately  clad 
and  in  perfect  health.  The  liability  to  "catch  cold"  is  sometimes  an 
individual  peculiarity ;  more  often  it  is  acquired,  but  it  is  usually  inten- 
sified by  sundry  debilitating  causes  and  by  faulty  hygiene. 

Very  little  is  known  concerning  any  functions  of  the  aerial  mucous 
membrane  analogous  to  the  regulating  mechanisms  of  the  skin  for  tern- 
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perature.  Their  existence  is  rendered  probable  not  only  by  the  notics* 
able  ilitferences  iu  individual  susceptibility,  but  by  the  interde|jenden«e 
of  the  eutanerjus  and  of  the  bionchiai  system  in  tiie  process  of  *'fhilL" 
There  are  two  kinds  of  chill — that  directly  applied  to  the  air-passa^es 
by  cold  and  damp  air,  the  body  beinj^  at  the  time  warm  and  well  covered; 
and  that  which  is  due  mainly  to  exposure  of  the  cutaneous  surface.  In 
both  c;ises  the  sensation  exjjerieneeil  at  the  time  is  apt  to  be  referred 
partly  t^i  the  skin,  the  piatient  **  feeling  diilly  all  over,"  and  partly  to 
the  air- passages ;  often  to  the  pharynx  or  down  the  trachea.  A  nervous 
link  is  indicated  by  these  paired  sensations.  Rossbach*s  experiments 
show  that  application  of  cold  to  the  skin  is  followed  in  one  dr  two 
minutes  by  a  retiex  contraction  of  the  tracheal  vessels,  and  a  little  later 
by  venous  congestion  and  an  increased  6ow  of  mucus.  Any  fault  in  the 
regulating  mechanism,  and  particularly  in  its  nervous  factor,  would  leave 
the  mucous  membrane  unprotected  against  the  physical  results  of  con- 
tinued exposure  to  extremes  ;  or  incapable  of  that  rapid  adaptation  which 
is  our  safeguard  against  sudden  transition  from  one  extreme  to  another. 

Smoke  is  a  powerful  irritant,  whether  by  its  scorching  effect  when 
inhaled  hot,  by  t!ie  mechanical  action  of  the  suspended  carbon  or  ash,  or 
by  the  irritating  nature  uf  the  volatile  |U"oducts  of  combustion. 

St^am,  when  inhaled  from  the  spout  of  a  kettle  by  the  children  of  the 
poor,  usually  checks  inspiration,  and  its  irritating  effects  are  limited  to 
the  upper  air-passages  ;  but  when  there  is  no  escape  from  the  iuhalation 
the  damage  to  the  air-tubes  may  be  extensive. 

Suspended  cold  moisture,  as  in  ordinary  mist,  seems  capable  of  irri- 
tating very  sensitive  bronchi,  but  it  is  difficult  to  eliminate  the  chilling 
effect  of  the  mist  on  the  l>ody  surface ;  and  it  is  noteworthy  that  when  an 
equivalent  amount  of  moisture  is  inhaled  iu  crystalline  form,  as  iu  a 
severe  frost,  its  mere  cooling  effect  is  not  a^  a  rule  resented.  The  nasal 
passages,  of  course,  exercise  some  warming  influence. 

Town  fogs  are  directly  responsible  for  a  great  deal  of  bronchitis. 
Consisting  as  they  do  of  a  mixture  of  suspended  moisture  with  varying 
proportions  of  the  products  of  combustion,  fogs  differ  greatly  in  their 
irritating  qualities.  The  fog  is  acid,  and  eacli  droplet  of  water  is  coated 
not  only  with  a  minute  proportion  of  some  tar-like  body,  but  with  an 
equally  minute  quantity  of  sulphuric  acid;  a  combination  most  likely  to 
excite  inflammation  of  the  respiratory  passages  in  delicate  persons. 

Irritant  gases  have  been  classified  as  non-respirable  and  respirable. 
To  the  first  group  belong  chlorine^  ammonia,  sulphurous  anliydride,  and 
the  vapours  of  iodine  and  bromine.  The  danger  of  their  continuous 
inhalation  is  obviated  by  the  intensity  of  the  irritation  causing  spas- 
modic arrest  of  respiration.  A  single  whiff  of  ammonia  is  commonly 
followed  by  a  transient  watery  flow  from  the  mucous  membrane. 

Among  the  mildly  irritating  vapours  ether,  so  largely  used  for  surgical 
purposes,  deserves  special  mentiou.  In  the  case  of  small  children,  in 
the  aged,  and  in  those  with  limited  respiratory  surface,  its  use  is  to  b© 
avoided  j  even  though  a  proportion  of  the  instances  of  so-called  **  ether 
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lironcliitis  *'  may  be  regardpd  as  doe  to  exposure  of  the  surface  during 
the  openition,  or  to  the  cold  produced  by  the  evaporation  of  the  ether, 
rather  than  to  any  direct  irritation  of  tlie  membrane. 

As  reg^ards  temperature,  we  know  that  standing  in  a  cold  draught, 
staying  out  at  sunset  with  insufficient  wraps,  keeping  on  wet  elotlung 
after  severe  fatigue,  or  sitting  hjiig  with  wet  or  eoUl  feet  are  so  many 
modes  of  causation  of  broticliitis  by  cutaneous  chilL  When  the  impres- 
sion of  ehill  is  contined  to  the  mucous  membrane  itself,  tlie  mischief  is 
usually  due  less  to  the  intensity  of  the  cold  than  to  previous  exposure 
of  the  membrane  to  hot  and  impure  air. 

Intolerance  of  any  hut  the  milder  kinds  of  atmosphere  is  most  com- 
monly the  artiticial  result  of  injudicious  physical  education.  It  also 
belongs  to  states  of  debility  and  to  the  extremes  of  age. 

The  popular  belief  in  the  contagious  charac  ter  of  common  catarrh  has 
received  from  time  to  time  considerable  support  from  the  prevalence  of 
epidemic  catarrh  and  influenza.  Although  tlie  latter  disease  does  not 
exclusively  attack  the  respiratory  passages,  still  the  almost  universal  co- 
incidence with  it  of  more  or  less  inflammation  of  the  air-passages  must 
give  it  a  phice  among  the  causes  of  bronchitis.  In  many  instances  the 
irritation,  whatever  be  its  mechanism,  is  severe,  the  cough  being  of  a 
harassing  type  wliich  resembles  that  due  to  mechanical  irritants,  and  not 
infrequently  inveterate.  Ordinary  bronchitis  has  never  been  attributed 
to  a  specific  contagiumj  so  far  as  I  am  aware. 

Lastly,  the  possibility  of  a  pene t ration ^  through  any  mucous  abrasions, 
of  the  microorganism  a  of  disease,  and  particularly  of  the  staphylococcus 
pyogenes,  of  the  streptococcus  pyogenes,  or  of  the  pneumococcus^not 
to  mention  numerous  less  harmful  microbes  found  in  ntuinal  air-passages 
(8  different  streptococci,  21  bacilli,  10  micrococci,  and  several  sarcinae, 
according  to  Panzieri) — should  not  lie  forgotten.  Bronchitis  might,  it 
has  been  suggestedj  be  brought  about  by  a  combination  of  influences,  the 
micro-organisms  finding  access  through  an  epithelial  layer  previously 
loosened  or  damaged  by  undue  exposure. 

Pathological  anatomy. — Professor  Hamilton's  researches,*  from  which 
the  present  account  is  largely  derived,  furnish  us  with  the  most  recent 
data, 

(i.)  Acnle  catarrhal bronchiiishe^in^^ith  a  relaxation  and  distension 
of  the  blood-vessels  of  the  inner  fibrous  coat;  a  few  hours  after  this  the 
basement  membrane  becomes  oedematous,  much  swollen,  and  folded : 
twenty  to  thirty  hours  afterwards  it  loses  its  ciliated  cells  in  patches,  and 
some  of  these  may  be  inhaled  into  the  smaller  bronchial  tidjes.  Immature 
cells  are  supplied  in  great  nnnd>er  by  the  proliferation  of  Debove's  cells, 
and  they  constitute  the  cellular  element  of  the  bronchi  tic  secretion. 
Absolute  denudation  of  the  basement  m eudi ran e  may  occur ^  but  only  tem- 
jK>rarily,  and  over  liiuited  areas,  Df^sqnamation  and  active  secretion  of 
rnucus  take  plfwe  at  the  same  time  in  the  mucous  glands.  The  entire 
thickness  of  the  bronchial  wall  is  swollen,  congested,  and  infiltrated  with 


leucocytes.  Reparative  changes  are  initiated  by  a  diminution  in  the 
oongestioD,  ami  in  the  iliUatation  of  the  vessels ;  itnd  the  cells  gradually 
resume  their  normal  development  luid  functions.  Throughout  the 
attack  the  normal  gray  colour  of  the  mucosa  in  replaced  by  a  dull  red. 

(iL)  Chronic  bronvhith. — {a)  The  common  form,  the  result  of  a  series 
of  acute  attacks,  is  usually  associated  with  much  iiertuanent  emphysema 
with  intvervening  congested  areas.  The  lower  part  of  the  trachea  and 
tlie  bronchial  surface  in  general  are  congested  and  purple,  and  yellowish 
mucopua  can  be  squeezed  out  of  the  middle-sized  and  small  air-tubes. 

The  characteristic  smooth  and  shioy  aspect  of  the  mucosa  is  due  to 
the  basement  membrane  being  laid  bare,  ordy  a  few  ill-sliapen  cells 
adhering  to  it;  it  is  not  always  much  swollen.  Some  dilatations  may 
ocf'ur  in  the.  smaller  tubes;  the  larger  ones  on  the  contrary  may  be 
slightly  narrowed  by  the  great  thickening  of  their  coats.  Tlie  coats  are 
densely  infiltrated  with  cells,  among  which  are  seen  many  dilated 
caf>iUaries — some  of  which  may  project  into  the  thickness  of  the  base- 
ment membrane — many  thickened  arteriolcsj  and  over-distended  lym- 
phatics; these  are  especially  abundant  close  to  the  cartilages  which 
are  vacuolateil,  and  in  various  stages  of  absorption.  The  muscular  coat 
may  be  hypcrtrophied,  or  on  the  contrary  greatly  atrophied;  or  even 
absent.  The  mucous  glands  also  may  be  destroyed  by  cell  intiltratiouj 
or  on  the  other  hand  much  enlarged,  with  active  mucous  transformation 
of  the  glandular  and  duet  cells.  Atheroma  is  frequently  observed  in  the 
middle-sized  pulmonary  arteries  in  the  subjects  of  chronic  bronchitis. 

(b)  A  separate  form  of  chronic  bronchitis  is  charactterised  by  a 
peribronchitis  fibrosa  chronica  (Virchow),  and  in  some  cases  the  fibrosis 
extends  along  the  |nilmonary  ly  tuphatics  to  the  entire  interlulmhir  stroma. 
Instead  of  the  common  atrophic,  rarefying  f^mphysema,  the  lung  tissue 
then  presents  diffuse  condensing  fibrotic  changes. 

Physical  signs, — The  physical  signs  common  t<j  all  forms  of  bronchitis 
are  so  familiar  that  little  more  tliau  a  cursory  review  of  them  is  necessary. 

hi  shape  and  in  size  the  chest  tends  to  assume  the  inspiratory  type, 
without  deformity,  but  with  marked  elevation  of  the  clavicles  and 
shoulders,  deepening  the  suprasternal  and  supraclavicular  foaScB.  In 
conse4}uence  of  this  and  of  the  hyperinflation  of  the  iungs,  the  diaphragm, 
liver,  and  heart  are  more  or  less  depressed. 

Hie  thorax  moves  at  an  increased  rate,  but  to  a  diminished  extent 
In  severe  bronchitis  the  inspiratory  efforts  fail  to  expand  the  chest, 
except  in  its  upper  part;  and  there  may  be  inspiratory  recession  of  the 
lower  interspaces,  and  in  children  of  the  lower  ribs  and  sternum.  The 
abdominal  muscles  are  thro\\Ti  into  strong  and  prolonged  contraction 
during  expiration. 

Bronchial  fremitus  is  felt  on  palpation  during  the  entire  respiratory 
act,  or  may  be  confined  to  inspiration  or  to  expiration.  Vocal  and 
tussive  fremitus  are  not  materially  altered. 

Percussion  in  most  cases  elicits  an  increased  resonance*  which  may, 
however,  be  masked  by  the  strong  contraction  of  the  inspiratory  muscles, 


to  which  is  also  due  the  peculiar  tenderoess  of  the  chest.  In  small 
cbiklreu  the  of^eurreiice  of  broncho-pneuinoiiiaor  of  coHapse  may  detract 
from  the  resonance,  or  may  eveo  cause  an  imperfect  duluess. 

Att^HcuUittion. — Except  at  the  upper  part  of  the  thorax,  where  they 
are  often  exaggerated,  the  respiratory  sounds  are  much  diniiuished  or 
may  be  inaudible.  Their  coarse  and  harsh  cbaraeter  is  indirectly  due  to 
the  feeiilenews  of  the  alveolar  murmur^  which  no  longer  veils  the  sounds 
produced  in  the  bronchioles;  a  condition  also  observed  in  emphysema. 

The  adventitious  sounds  arising  in  the  chest  in  the  course  of  a  simple 
bronchitis  include  the  two  great  classes  of  the  dry  and  of  the  moist 
sounds.  To  the  first  belong  the  large  or  sonorous,  the  small  or  sibilant, 
and  the  intermediate  or  subsibilant  rhonchi.  The  ^Eoliau  hannony 
often  audibie  seems  to  be  specially  frequent  where  some  emphysema  is 
kept  op  under  the  joint  influence  of  bronchitis  and  of  muscidar  spasm. 
Another  musical  sound  is  the  rhythmic  sibilus  which  may  be  set  up  in 
the  neighbuurliood  of  the  heart  by  each  cardiac  systole.  Considerable 
ejctension  and  loudness  of  the  brouehitic  sounds^  although  indicating  the 
implication  of  rather  small  tubes,  and  compatible  with  severe  symptoms, 
are  not  usually  of  anxious  import  in  themselves,  since  they  indicate  that 
iiir  passes,  though  not  freely,  through  a  large  number  of  tubes.  Clicks 
are  sounds  of  sudden  and  snapping  character^  lacking  musical  quality 
and  difficult  to  interpret;  licing  occasionally  suggestive  of  a  parched,  at 
other  times  of  a  moist,  condition  of  the  tubes.  Hence  they  are  described 
in  different  instances  as  moist  clicks  or  as  dry  clicks,  thus  occupying  an 
intermediate  position  between  the  rhouehi  and  the  mucous  rales.  The 
moist  sovmds  of  bronchitis  have  a  gurgling  or  bubbling  quality.  Nomen- 
clature and  description  are  much  simplihcd  by  calling  them  mucous 
rdles  (large,  medium-sized,  or  small),  in  contrast  with  the  hard  or  metallic 
rattles,  crackles,  or  crepitations  which  may  occur  in  the  same  chest  if 
hronchopn^uiuonia,  or  lobar  pneojuonia,  or  phthisis  should  complicate 
the  bronchial  catarrh.  The  fine  crepitations  which  may  l>ecome  audible 
over  limited  patcljes  in  capillary  bronchitis,  in  association  with  abundant 
mucous  rales  elsewhere,  illustrat<^  this  distinction. 

Cardhic  mptn, — In  fully  established  bronchitis  a  more  or  leas  distinct 
epigastric  beat  is  felt,  the  heart  being  not  only  depressed  but  enlarged 
also.  The  enlargement  is  mainly  due  to  an  over-filling  of  the  right 
auricle  and  ventricle,  evidenced  by  the  distended  jugulars;  whilst  the 
left  ventricle  presents  little  change*  At  the  same  time  the  absolute 
dulncss  of  the  heart  is  lessened  in  its  size,  and  the  heart  sounds  in  their 
loudjiess  by  the  inflation  and  encroachment  of  the  sternal  fringes  of  the 
lung,  A  relative  increase  in  the  loudness  of  the  second  pulmonary 
sound  also  belongs  to  uncomplicated  bronchitis. 


BRONCHITIS  II 


A.    SIMPLE   BRONCHITIS    LIMITED   TO   THE   LARGE  AND   MIDDLE- 
SIZED    TUBES 

Symptoms  and  coarse. — At  the  onset  the  attack  may  make  itself 
felt  as  a  severe  cold  in  the  chest,  with  deep-seated  rawness,  soreness,  and 
parching ;  or  it  may  begin  in  the  larynx,  or  in  the  pharyngeal  or  nasal 
region,  implicating  also  the  ocular  conjunctivae,  the  frontal  sinuses,  and 
the  upper  nasal  cavities.  Again,  there  may  be  more  or  less  gastric  and 
hepatic  disturbance.  Individual  peculiarity  and  local  susceptibility  may 
help  in  each  case  to  determine  the  site  of  invasion.  That  these  are  not, 
however,  the  only  factors  is  shown  by  the  regularity  with  which  special 
forms,  such  as  the  bronchitis  of  measles,  begin  in  special  situations. 

In  acute  cases  much  continued  or  intermittent  chilliness,  and  in 
children  slight  delirium,  or  even  convulsions  (especially  during  the  first 
dentition),  may  open  the  scene. 

With  every  variety  of  onset  there  is  a  uniformity  in  the  general 
symptoms.  The  pulse  and  respiration  are  moderately  quickened,  and 
the  temperature  is  raised  two  or  three  degrees.  The  patient  complains 
of  respiratory  discomfort,  malaise,  aching  pains,  headache,  mental  and 
physic^  languor,  drowsiness  during  waking  hours,  and  restless  sleep — 
the  results  of  the  sudden  check  to  the  secreting  and  exhaling  functions 
of  a  large  section  of  the  respiratory  membrane.  Almost  invariably  the 
alimentary  mucous  membrane  is  involved:  the  appetite  fails,  the  tongue 
is  heavily  coated,  the  liver  inactive,  and  the  bowels  torpid. 

The  symptoms  of  the  disease  when  in  progress  may  be  classed  as 
general,  local,  and  respiratory.  The  local  pain  is  seldom  acute.  The 
sensation  is  almost  always  retrosternal;  it  is  variously  described  as 
"  sore,"  "  raw,"  or  "  burning,"  and  the  cough  as  "  tearing."  Tenderness 
on  pressure  is  also  felt  at  the  sternum,  but  greater  tenderness  arises  later 
from  the  constant  strain  of  cough,  and  is  then  felt  over  the  entire  chest, 
but  particularly  over  the  pectoral  muscles  and  at  the  base  of  the  thorax. 

The  general  symptoms  are  those  of  slight  feverishness.  The  dry  heat 
of  the  skin  which  follows  the  stage  of  invasion  in  most  cases  soon  gives 
way  to  moisture.  The  temperature  oscillates  in  the  usual  manner 
between  a  morning  minimum  and  a  maximum  at  night,  but  does  not 
often  rise  very  high.  The  pulse  is  moderately  quickened  and  full ;  at 
first  it  is  excited  in  action  and  almost  bounding,  but  subsequently,  with 
the  advent  of  diaphoresis,  large,  soft,  and  undulating.  The  tongue  is 
furred  but  moist,  and  the  appetite  bad ;  vomiting  is  unusual,  constipation 
almost  the  rule.  The  urine  is  of  the  febrile  type,  with  rather  high 
specific  gravity ;  in  healthy  subjects  it  is  free  from  albumin,  but  loaded 
with  lithates,  pigment,  and  urea ;  sometimes  it  contains  less  than  the 
usual  amount  of  sodium  chloride. 

Respiratory  si/mptoms. — The  patient's  complaint  is  of  tightness  and 
oppression  at  the  chest,  rather  than  of  dyspnoea,  though  this  would  be 
brought  out  on  any  exertion.     Even  in  the  position  of  rest  the  respirar 


SYSTEM  OF  MEDfCTNE 


tions  are  markedly  quickened  and  proportionately  more  so  than  the 
pulse;  tliey  are  shallow,  and  ultimately  become  laboured.  Cough  sets 
in  early,  especially  in  the  laryngeal,  tracheal,  and  bronchial  forms  of 
onset;  rather  later  when  the  ]>harynx  is  alfected  first,  and  sometimes  not 
for  a  day  or  two  when  the  atUick  begins  with  euryza*  in  which  cases 
sneezing  is  more  common.  At  first  tlie  cough  ia  dry  and  irritating,  and 
nstially  assoi'iated  with  a  tickling  sensation  in  the  larynx  or  trachea; 
when  these  structures  are  involved  it  is  mueli  altered  in  tone.  It  is 
easily  set  up  by  slight  irritation^  and  is  ditheolt  to  check.  At  a  later 
date  the  paroxysmal  eharat^t-er  is  no  longer  due  to  simple  irritation  of  the 
nerve-endings  over  a  dry  and  parched  surface,  or  to  a  congested  uvula 
and  epiglottis*  but  to  the  difficulty  in  expelling  the  viscid  and  frothy 
secretion. 

The  expectoration,  in  all  cases  of  bronchitis,  furnishes  us  with  indicar 
tions  as  to  the  stage  and  progress  of  the  affection.  From  the  healthy 
state  of  simple  moisture,  free  from  any  perceptible  excess  of  fluid  or  of 
nnicus,  the  infltimed  membrane,  after  a  preliminary  phase  of  cheeked 
secretion  and  of  dryness*  quickly  piloses  through  a  stage  of  excessive 
hydration,  dining  which  the  mucin  of  the  cells  is  matured;  though  but 
little  of  it  finds  its  way  into  the  saline  watery  flux.  After  a  very  few 
hours  mucus  is  jKuired  out  nnu'e  freely,  and  renders  tlie  fluid  ropy ;  but 
it  is  still  as  transparent  as  glass,  and  free  from  bubbles  other  than  those 
produced  in  the  mouth  or  in  the  larger  tubes.  The  next  stage  is  tliat 
of  purely  mucous  catarrh.  The  secretion  stiffens,  and»  in  the  smaller 
t  V  ibes ,  s  On  n  o  ff  e  r  s  con  si  d  er  abl  e  r  e  s  i  st  a  nee  to  t  h  e  res  \ » i  r  a  t  o  ry  c  ur  re  n  t.  T  h  i  s 
is  clearly  seen  in  the  amount  of  air4>nbbles  held  in  the  mucus,  which, 
although  in  itself  hyaline  and  colourless,  forms  with  them  a  white  opaque 
froth.  This  is  the  **  crude  stage  "  described  in  ancient  books.  In  cases 
of  rapid  resolution  the  mucus  may  soon  undergo  a  secondary  hydration, 
losing  its  bubbles,  and  coming  up  with  less  effort  and  in  rapidly  lessening 
quantities. 

More  commonly  in  the  ordinary  case  of  bronchitis  the  sputum  passes 
through  some  degree  of  "coction  "  (to  use  again  an  obsolete  term),  losing 
together  with  its  extreme  viscidity  and  frothiness  the  hyaline  colourlesg 
quality,  and  becondng  either  streaked  or  uniformly  tinged  with  light 
yellow  pns^  whilst  continuing  to  form  as  before  a  confluent  mass  in  the 
receiver,  Iii  more  protra4?ted  cases  the  admixture  of  pus  gradually 
increases,  and  imparts  a  greater  opacity  and  a  greenish  tinge  to  the 
sj>iitiim,  which  bccorues  less  hydrated,  quite  free  from  bubbles,  and  ulti- 
mately numjiiular.  This  is  a  sign  that  the  catarrhal  process  is  lingering 
in  the  larger  tubes.  There  is  much  analogy  ami  yet  a  distinction  between 
this  expectoration  and  the  more  purulent  and  fltjid  discharge  which  from 
its  quantity  and  inveterate  character  has  received  tlie  name  of  purulent 
bronchorrhcEa,  and  in  which  the  individual  sputa  fuse  into  a  maw^kish 
yellowish  semi-fluid  mass.  In  the  later  stage  of  bronchitis  the  sputa 
remain  distinct. 

Haemoptysis,  in  simple  uncomplicated  bronchitis,  is  of  exceptional 
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occurrence  ;  but  a  few  streaks  of  blood  may  be  seen  in  the  earlier  and 
drier  stage.  They  are  probably  due  to  the  sudden  detachment  of  super- 
ficial layers  of  the  membrane  under  the  effort  of  cough. 

Prognosis. — As  to  the  duration  of  the  attack  prognosis  is  of  necessity 
somewhat  uncertain,  and  is  partly  governed  by  atmospheric  conditions. 
In  healthy  children,  youths,  and  adults,  especially  if  not  previously 
affected,  complete  recovery  under  appropriate  treatment  may  be  looked 
for  within  one  or  two  weeks,  according  to  the  severity  and  extent  of  the 
inflammation.  Any  antecedent  bronchial  trouble  would  modify  and 
unsettle  the  estimate.  In  infants  and  the  aged  it  is  wise  not  to  fix  any 
date. 

As  to  danger  to  life,  it  is  only  at  the  two  extremes  of  age,  and  in 
albuminuria,  or  diabetes,  or  heart  disease,  or  cachexia,  that  doubt  is 
likely  to  arise.  However  much  they  may  ultimately  tend  to  shorten 
life,  even  repeated  attacks  of  this  mild  form  of  bronchitis  are  never 
directly  fatal  in  subjects  otherwise  sound.  If  the  respiratory  muscles  be 
feeble,  as  in  infancy,  old  age,  or  obesity,  there  is  risk  of  broncho-pneumonia 
a  retentis,  the  termination  of  which  cannot  be  foretold ;  the  other  risk, 
peculiar  to  the  same  group  of  patients,  arises  from  weakness  of  the  heart, 
and  especially  of  the  right  heart,  which  may  undergo  dilatation  and 
eventually  paralysis;  or  the  bronchitis,  especially  in  the  aged,  may 
become  chronic,  and  prove  at  length  a  fatal  drain  on  an  exhausted 
vitality. 

B.    ACUTE   SUFFOCATIVE   BRONCHITIS    OF   ADULTS,    OB   BRONCHITIS 
OF   THE  SMALL   TUBES 

Symptoms. — The  following  sketch  of  the  clinical  history  of  suffocative 
bronchitis  may  justify  our  attempt  to  deal  with  it  as  a  separate  study. 
Walshe,  who  obviously  appreciated  the  essential  differences  between  it 
and  capillary  bronchitis,  nevertheless  included  their  description  under 
one  heading, — "  General  and  capillary  bronchitis — olim  peripneumonia 
notha  " ;  and  subsequent  authors  have  followed  him. 

A  first  distinctive  feature  of  simple  asphyxial  bronchitis  is  the 
exceedingly  rapid  and  general  implication  of  the  small  tubes  throughout 
the  lung.  Walshe  says:  "I  have  known  life  destroyed  in  forty-six 
hours,  reckoning  from  the  first  moment  of  seizure,  in  a  middle-aged  adult, 
who,  in  previous  years,  had  had  more  than  one  seizure.''  In  the  adult 
(and  it  is  noteworthy  that  young  adults  are  rarely  attacked)  ortbopncea  is 
the  rule,  and,  as  observed  by  Walshe,  "  Maintenance  of  the  head  on  a  low 
level  from  the  first,  in  a  case  otherwise  grave,  is  of  evil  augury."  It  is 
hard  to  say  to  what  extent  superadded  muscular  spasm  of  the  bronchioles 
may  increase  the  constriction  due  to  inflammatory  swelling. 

More  air  is  at  first  drawn  into  the  lung  by  the  strenuous  breathing 
than  can  be  expelled  by  expiration.  Subsequently,  in  spite  of  the 
powerful  contractions  of  the  muscles  of  extraordinary  respiration,  the  chost 
moves  comparatively  little,  and  ultimately  the  character  of  the  respiration 


tends  more  and  more  to  become  expiratory  and  abdominal*  The  lower 
intercostal  spaces  are  drawn  in  with  each  inspiration,  but  the  ribs  do  not 
usually  recede,  Tlie  whole  chest  is  enlarged,  and  tlie  lungs  over-ii  is  tended 
by  the  powerful  muscular  forces  applied  to  sutticiently  rigid  bones  and 
cartilages.  An  excess  of  air  is,  as  it  were,  locked  in  by  the  obstruction  of 
the  bronchioles  ;  lience forth  little  passes  through  them  into  the  lobules, 
wlu^ther  in  the  shape  of  air  oi;  of  secretion;  and  the  direction  taken  by 
the  latter  is  outwards,  not  inwards  as  in  capillary  bronchitis.  The 
oxygen  of  the  iuiprisoned  air  becomes  exhausted,  and  the  turgid  veins  and 
the  asphyxial  complexion  of  the  patient  warn  us  of  the  tlegree  of  the 
obstroctiun  to  the  pulmonary  circulation,  and  of  the  congestion  of  the 
overloaded  right  lieart. 

Expectoration  is  not  suppressed  as  often  occurs  in  capillary  bronchitis, 
A  fine  white  ft»ani  resenibliJig  **  whipped  egg  "  gives  in  the  minute  size  of 
its  bubbles  the  gauge  of  the  tubes  affected.  An  analogous  **  whipped  egg" 
sputum  (not,  however,  quite  so  tine)  is  sometimes  observed  in  the  sud- 
den pulmonary  congestion  apt  to  conii>licate  an  anginal  attack.  In  the 
absence  of  angina  this  sputum  is  diagnostic  of  suffocative  bronchitis,  A 
change  to  a  coarser  froth  witli  tlie  ailmixture  of  watery,  hyaline,  and 
subsequently  of  purulent  mucus  gradually  occurs  in  the  later  stages  of  the 
more  favourable  cases. 

Asphyxiating  bronchitis  of  the  adult  is  not  complicated  with  any 
parenchymatous  inflammation  of  the  lung.  l*neumonia  is  perhaps 
mechanically  obviated  by  the  intra-alveolar  pressure  of  gas,  and  by  the 
stretching  of  the  alveolar  vessels.  At  any  rate  this  ininmnity  is  attested 
by  the  pulmonary  appearances  after  death  and  by  the  oi>servationa  of 
every  clinical  observer.  Walshe  says:  "True  pneunn3nia»  lobular  or 
diffu.sed,  is  of  purely  exceptional  occurrence ;  the  parenchyma  is  often 
even  unusually  pale'';  and  again^  ^'but,  without  meaning  t€  deny  the 
poasibility  of  the  fact,  I  must  observe  I  have  never  yet  seen  local  collapse 
of  lobules  on  an  extensive  enough  scale  in  simple  a<lult  bronchitis 
(antagonised  as  it  is  by  the  distending  influence  of  the  disease  on  the 
alveoli)  to  justify  me  in  looking  upon  it  as  a  sufficing  cause  of  deficiency 
of  tone  '';  once  more  he  says,  **  Bleeding  is  useless  for  the  prevention  of 
pneumonia,  seeing  that,  in  the  adult,  idiopathic  inflammation  of  the  tubes 
does  not  pass  on  to  the  parejichyma." 

The  lat^r  course  of  the  disease  need  not  be  detailed  at  full  length. 
The  symptoms  are  those  of  a  progressive  asphyxia — ^a  prolonged 
struggle  for  breath,  the  duration  of  which  is  measured  by  the  patient's 
cardiac  energy.     In  Walsh c's  unsurpassed  description  : — 

"  As  long  as  his  strength  permits,  the  patient  sits  erect  or  bends  for- 
ward; but  the  body  gradually  yields;  and  it  is  not  uncommon  to  find 
patients,  while  still  perfectly  conscious,  lying  side  ft-^ards  or  forwards  with 
the  head  lower  than  the  alioulders.  In  rare  cases,  a  posture  of  tins  kind 
is  adopted  from  the  very  onset. 

**The  sputa  gradually  diminish  in  quantity  from  failure  of  power  to 
expectorate ;  the  skin,  generally  livid  or  cyanotic  in  tint,  falls  in  tempera- 
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ture,  becomes  covered  with  cold,  clammy  perspiration  —  sometimes 
copious,  rarely  attended  with  formation  of  sudamina;  the  expired  air 
grows  cool,  tlie  feet  and  hands  swell,  in  protracted  cases  the  anasarca 
rising  to  the  trunk,  unaided  by  coexistent  disease  of  the  heart,  or  of  any 
other  organ  promotive  of  dropsy  ;  fitful  dozes  lapse  into  a  state  of  som- 
nolescence,  constant,  except  from  momentary  interruptions  by  the  cough ; 
muttering  delirium,  associated  in  some  iijstances  with  slight  convulsions, 
precedes  a  comatose  state  which  is  the  immediate  forerunner  of  death." 

The  pulse  gains  in  frequency  as  it  loses  in  power,  ranging  from  120  to 
150  or  more.  The  respirations,  varying  from  36  to  50,  may  ultimately 
recede  from  the  maximum  rate  they  had  attained. 

The  temperature  is  moderately  elevated.  Dyspnoea,  oppression, 
retrosternal  pain,  restlessness,  and  cough  are  the  chief  symptoms  com- 
plained of. 

The  urine  is  scanty  and  concentrated.  There  is  occasionally  a  tran- 
sient albuminuria,  but,  in  spite  of  the  great  diminution  in  the  oxygen 
supply,  there  is  no  sugar,  and  usually  no  excess  of  urates. 

The  physical  signs  are  those  of  emphysema,  as  regards  increased  bulk 
of  the  chest  and  of  the  lung,  depression  of  the  diaphragm  and  of  the  heart, 
and  pulmonary  hyperresonance,  coupled  with  bronchitic  r§,les  in  the 
larger  tubes  owing  to  the  ascent  within  them  of  the  frothy  secretion. 

The  prognosis  is  anxious  even  in  the  best  subjects.  The  worst  cases 
are  those  of  pre-existing  emphysema  with  incipient  or  advanced  dilatation 
of  the  right  heart;  these  subjects  seldom  long  survive  the  onset  of  a  genu- 
ine bronchitis  of  the  small  tubes.  Cardiac  defects,  or  inherent  debility, 
whether  from  exhaustion  or  atheroma,  chronic  albuminuria  and  the 
various  cachexies  greatly  reduce  the  chances  of  recovery. 

The  duration  of  a  fatal  attack  may  be  reckoned  in  hours,  or  may 
"  drag  on  to  the  tenth  or  twelfth  day  "  (Walshe).  The  same  authority 
has  recorded  unexpected  recovery  after  long  periods  of  an  apparently 
hopeless  condition,  with  cold  clammy  sweat  and  almost  complete  loss  of 
conjunctival  reflex.  Such  cases  are  rare;  they  seem  to  suggest  that 
spasm  of  the  bronchioles  had  contributed  to  the  bronchial  stoppage. 

Morbid  anatomy. — The  post-mortem  appearances  are  almost  invari- 
ably those  of  an  over-distended,  non-collapsing  lung,  the  pale  pink  colour 
of  which  contrasts  strangely  with  the  deep  cyanosis  of  the  body  surface, 
and  is  readily  explained  by  the  influence  of  the  residual  oxygen  of  the 
distended  air-cells  on  the  reduced  quantity  of  blood  which  their  over- 
stretched capillaries  accommodate.  The  small  bronchi  present,  on  the 
contrary,  a  swollen  and  deep  red  surface  of  section.  Their  contents  vary 
with  the  duration  of  the  cases :  in  early  deaths  they  consist  chiefly  of 
mucus ;  they  are  semi-purulent  in  those  who  have  survived  for  several 
days.  Exceptionally  here  and  there  a  pulmonary  lobule  may  be  found 
collapsed,  but  pneumonic  consolidation  is  absent.  In  all  cases  the  heart 
presents  the  asphyxial  condition,  and  the  viscera  are  engorged. 
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c,  capillary  bronchitis  of  infancy  and  old  age 
(peripneumonia  notha) 

This  name  specially  belongs  to  the  inflammation  which  extends  from 
the  small  bn^nchial  tubes  into  the  lobules  and  into  the  alveoli.  It  is  in 
grreat  i»art  a  pneumonia,  and  was  originally  observed  and  referred  to  as 
such  long  before  the  existence  of  bronchitis  as  a  disease  was  thought  of. 
Indeeil  the  pneumonic  changes,  where  they  coexist  with  bronchitis,  are 
obvious  enough;  whilst  of  all  diseases,  equally  intense  and  clinically 
deiinite^  none  leaves  after  death  traces  slighter  in  themselves,  or  more 
easily  overlooked  by  the  inexperienced  observer,  than  those  of  simple 
acute  bronchitis. 

It  is  singular  that  this  liability  to  the  pneumonic  complications  should 
be  shared  exclusively  by  the  earliest  and  by  the  latest  stages  of  life,  in 
spite  of  most  opposite  anatomical  conditions ;  the  lung  being  atrophied 
and  rarefied  in  old  age,  with  relatively  large  air-spaces  and  tubes,  whilst  in 
the  infant  it  is  only  partly  developed,  and  is  fully  packed  with  relatively 
narrow  air-tubes  and  air-cells  yet  imperfectly  expanded  :  the  thorax  in 
the  one  case  is  roomy  and  almost  rigid,  in  the  other  relatively  smaller  than 
at  a  later  date,  and  exceedingly  yielding ;  the  morbid  processes  reflect- 
ing in  the  first  the  sluggishness  of  age,  in  the  second  the  activity  of 
budding  life.  It  can  hardly  be  doubted  that  the  intimate  changes  in  the 
two  conditions  must  present  essential  differences,  and  that  the  similarity 
between  them  must  reside  mainly  in  the  general  lines  of  march  of  the 
disease,  and  in  the  direction  taken  by  its  extension.  At  any  rate  in  the 
capillary  bronchitis  of  infants  we  perceive  a  factor  entirely  foreign  to 
that  of  old  age,  the  tendency  to  rapid  proliferation  of  the  tissue  elements 
under  irritation,  and  to  the  choking  of  space  by  direct  cell  overgrowth. 
One  peculiarity  is  common  to  both  extremes  of  life — feebleness  of  the 
mechanisms  of  respiration,  which  allows  the  obstruction  to  tell  in  a  degree 
not  witnessed  in  the  adult.     In  other  respects  the  processes  differ. 

Infantile  broncJiitis ^ttockins  the  small  tubes  almost  inevitably  disables 
some  of  them  at  an  early  date,  owing  to  the  very  unequal  local  resistances 
of  the  chest  walls,  and  to  the  influence  of  decubitus.  At  given  spots  the 
thorax  fails  to  draw  out  the  subjacent  lung,  and  is  dragged  in  instead. 
The  subjacent  lobules  quickly  become  airless  and  collapsed,  and  are 
henceforth  sealed  against  the  entrance  of  gases,  fluids,  and  solids  alike; 
they  are  incapable  of  becoming  pneumonic.  Collateral  emphysema 
results  from  the  increased  respiratory  stress  thrown  on  other  parts,  and, 
thanks  to  their  early  over-distension,  these  lobules  also  may  remain  free 
from  pneumonia.  It  is  in  the  remaining  portions  of  the  lung,  imperfectly 
expanded  and  traversed  by  enfeebled  respiratory  currents,  that  the 
changes  occur.  The  secretion,  failing  to  be  expelled  by  its  stagnation, 
sets  up  intralobular  irritation,  and  a  tissue-reaction  which  is  mainly 
proliferative. 
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Two  forms  are  noticed  —  the  strictly  broncho-pneumonic  with 
prevailing  proliferation  of  epithelia,  infiltration  of  the  bronchial  and 
alveolar  walls,  and  consolidation  of  the  alveoli  by  epithelial  cells  ;  and 
the  purulent  form  in  which  loose,  semi-fluid  bronchial  secretion  accu- 
mulates in  the  smaller  divisions,  dilating  many  of  them  and  setting  up 
a  form  of  acute  generalised  bronchiectasis ;  ^  whilst  a  varying  amount 
of  pneumonic  change  is  also  present. 

In  old  age  rigidity  of  the  thorax,  degenerative  changes  in  the  lung, 
such  as  widening  of  the  alveoli  and  of  the  air-tubes,  atheroma  of  the 
pulmonary  artery  and  relaxation  of  the  pulmonary  veins,  loss  of 
inspiratory  energy  and  considerable  loss  of  general  expiratory  power, 
and  especially  of  the  expulsive  power  of  individual  districts  the 
expansibility  of  which  may  have  been  reduced  by  pleural  adhesions 
or  by  the  reticular  fibrosis  left  behind  by  former  attacks,  are  some  of 
the  factors  determining  the  variety  of  capillary  bronchitis.  The  minute 
diameters  of  the  tubes  and  the  yielding  of  the  thoracic  parietes,  to  which 
are  due  the  pulmonary  collapse  and  collateral  emphysema  distinctive  of 
the  infantile  form,  are  conditions  conspicuously  absent.  The  character 
is  that  of  passive  retention  rather  than  of  primary  bronchial  obstruc- 
tion, though  this  element  is  not  entirely  excluded.  Gravitation  has  a 
larger  share  in  determining  the  locality  of  the  changes ;  and  the  basic 
and  posterior  regions  are  affected  with  much  greater  regularity  than 
in  the  infant.  For  these  and  other  reasons  the  ingravescent,  slowly 
developing  form,  beginning  in  the  medium-sized  tubes,  is  of  special 
frequency  in  senile  bronchitis.  Again,  the  tissue  reaction  is  of  a  dif- 
ferent quality.  Peribronchitis  and  alveolar  wall  infiltrations  are  ill- 
developed.  The  consolidations  are  more  definitely  broncho-pneumonic 
or  terminal,  and,  owing  to  the  even  operation  of  gravitation,  tend  to 
be  confluent.  At  the  same  time  they  are  less  dense  and  are  usually 
combined  with  passive  congestion  and  with  oedema,  which  are  not 
features  of  the  infantile  variety. 

The  preceding  remarks  must  have  made  it  clear  that  between 
capillary  bronchitis  and  broncho-pneumonia  it  is  diflicult  to  draw  a  hard 
and  fast  line :  the  one  and  the  other  are  made  up  of  bronchitis  and  of 
pneumonia.  Nevertheless,  on  clinical  as  well  as  on  pathological  grounds, 
it  is  desirable  to  uphold  both  forms  in  our  nomenclature.  Capillary 
bronchitis,  as  bronchitis,  is  always  a  general  affection  of  the  entire  lung 
leading  to  severe  dyspnoea.  It  is  quite  true  than  broncho-pneumonia  in 
its  worst  forms  often  becomes  generalised  and  leads  to  intense  breathless- 
ness,  but  these  are  results  which  need  time  for  their  manifestation ;  their 
evolution  is  comparatively  gradual,  in  opposition  to  the  early  and  often 
rapid  onset  of  the  dyspnoea  of  capillary  bronchitis.  .Again,  although 
capillary  bronchitis,  especially  in  infants,  always  tends  to  set  up  some 

1  For  two  interesting  cases  of  this  kind,  and  for  excellent  drawinfi^s  of  sections  of  the 
lungs,  see  a  paper  by  Dr.  Sharkey  in  St.  Thomas*i  Hospital  Reports,  1894,  and  the  writer's 
article  on  *'  Bronchiectasis  "  in  the  present  volume.  Bronchiolectasis  has  also  been  sug- 
gested by  Dr.  Tooth  and  Dr.  T.  H.  Fisher.  Vide  Dr.  Tooth,  Path.  Soc.  Trans,  vol.  xlviii. 
pp.  30-34. 
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parenchymatous  inflammation^  the  occurrence  of  a  broncho-pneumonia 
is  not  invariable,  death  may  occur  from  the  bronchitis  before  time  is 
given  for  the  consolidation ;  and  in  other  cases  the  tendency  is  rather  to 
peribronchitis,  to  purulent  infiltration  of  the  bronchi,  and  to  dilatation, 
than  to  consolidation. 

Symptoms  and  Diagfnosis. — In  the  infant  or  young  child  the  history 
of  the  attack,  combined  with  the  physical  signs  about  to  be  described, 
generally  suffices  to  establish  the  diagnosis. 

The  signs  are  those  of  pulmonary  collapse  at  the  anterior  and  lateral 
base  of  the  thorax  with  inspiratory  inward  suction  of  the  costal  arch,  and 
of  emphysema  of  the  upper  part  of  the  lung.  The  resonance  due  to  the 
latter  disguises  the  dulness  which  otherwise  might  have  arisen  from  any 
pneumonic  condensation.  Nevertheless  examination  may  reveal  a  lack 
of  freedom  and  fulness  of  the  auditory  and  tactile  vibrations.  Little  air 
enters  the  chest  in  spite  of  the  strenuous  efforts  of  the  upper  inspiratory 
muscles  and  of  the  diaphragm,  the  contractions  of  which  drag  the  sides 
of  the  chest  inwards  instead  of  expanding  them.  Sibili  may  be  heard 
at  first,  but  they  are  soon  replaced  or  silenced  by  rSJes,  the  loudness  of 
which,  always  great  in  the  small  chests  of  children,  is  intensified  by 
any  existing  collapse  or  consolidation,  and  precludes  the  distinct  per- 
ception of  any  bronchiolar  or  tubular  breath  sound.  In  reality  these 
rftles,  the  only  sounds  audible,  do  not  arise  in  the  capillary  bronchi,  but 
are  produced  by  the  to-and-fro  movements  of  the  secretion  within  the 
imperfectly  swept  medium-sized  and  larger  tubes. 

Exhaustion  is  an  early  feature ;  the  patients,  if  not  too  young  to  be 
able  to  sit  up  in  orthopnoea,  rapidly  lose  that  power ;  and  lie  pale,  livid, 
and  helpless,  with  hurried  respiration,  distended  nostrils,  and  extremely 
rapid  pulse.  Expectoration  does  not  occur  in  the  younger  children,  or 
but  rarely,  and  from  an  early  period  in  the  disease  cough  may  be 
absent ;  but  both  the  cough  and  the  dyspnoea  are  prone  to  paroxysmal 
aggravations  after  remissions. 

The  temperature  varies  with  the  amount  of  pneumonic  action,  but 
probably  also  with  the  susceptibility  of  the  individual  nervous  system. 
It  may  rapidly  lessen  with  the  advent  of  cardiac  exhaustion  and  coma. 
The  disease  is  usually  fatal,  and  the  prognosis,  except  in  relatively 
robust  constitutions,  is  practically  hopeless.  The  duration  of  the  urgent 
symptoms  varies,  but,  for  obvious  reasons,  is  on  the  average  much  shorter 
than  in  ordinary  broncho-pneumonia.  The  acute  stage  of  the  disease 
does  not  often  exceed  five  or  six  days ;  it  commonly  destroys  life  at  an 
earlier  date. 

In  the  aged  the  affection  is  usually  ushered  in  by  a  pharyngeal, 
tracheal,  or  bronchial  cold,  which  more  or  less  gradually  assumes  the 
character  of  general  bronchitis;  or  it  may  be  grafted  upon  a  chronic 
catarrh.  The  extension  of  the  inflammation  to  the  bronchioles  is  marked 
by  moderate  pyrexia,  paroxysmal  cough  and  dyspnoea,  laboured  expec- 
toration, a  dusky  flush  changing  to  pallor,  a  rise  in  the  rate  of  pulse  and 
respiration,  and  great  prostration.    All  appetite  is  lost,  the  tongue  be- 
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comes  dry  and  brown,  and  muttering  delirium  sets  in,  to  be  followed  by 
deepening  coma.  In  the  less  rapid  cases,  evidence  of  a  low  form  of 
broncho-pneumonia,  associated  with  oedema  and  with  the  signs  of  bron- 
chitis, may  be  ultimately  obtained  at  the  bases;  but,  as  a  rule,  the 
exhausted  state  of  the  patient  forbids  any  searching  examination  of  the 
posterior  pulmonary  regions.  In  extreme  old  age  treatment  is  unavail- 
ing, and  the  disease  is  almost  invariably  fatal. 


D.    CHRONIC    BRONCHITIS,   CHRONIC    BRONCHIAL    CATARRH,   AND 
BRONCHORRHCEA 

In  this  brief  review  of  a  wide  and  important  subject,  Walshe's  divi- 
sion into  four  clinical  groups  will  be  adopted. 

(a)  The  simjyle  wiiiter  coughy  moderate,  not  disabling,  accompanied 
with  the  easy  expectoration  of  a  yellowish  white  muco-pus,  is  merely  an 
expression  of  the  bronchial  irritation  set  up  by  atmospheric  conditions ; 
it  is  frequently  observed  in  children  and  young  adults,  as  well  as  in 
older  people. 

(b)  An  aggravated  form  of  the  same  winter  cough  is  peculiar  to 
chronic  bronchial  catarrh.  The  health  and  strength  suffer;  and  the 
patients  are  invalids,  though  often  struggling  to  pursue  their  avocations. 
Decided  functional  and  some  organic  change  may  be  traced  in  the 
organs  of  respiration,  of  circulation,  and  of  alimentation ;  such  as  short 
breath,  venous  fulness  both  general  and  portal,  and  delicate  digestion. 
The  winter  is  spent  in  a  succession  of  slight  pyrexial  relapses,  during 
which  the  expectoration,  habitually  loose  and  muco-purulent,  may,  after 
being  frothy  for  a  while  and  difficult  to  raise,  become  unduly  abundant 
and  puriform.  The  feverish  bouts  may  last  a  week  or  a  fortnight, 
during  which  the  appetite  is  in  abeyance,  the  tongue,  stomach,  and  liver 
are  out  of  order,  and  considerable  weight  is  lost.  Between  these  attacks 
the  patient  regains  some  of  the  previous  health  and  strength,  but  never 
shakes  off  the  cough,  which  may  even  last,  in  a  modified  degree,  through 
the  summer. 

These  patients  are  protected  from  graver  risks  by  their  general 
delicacy  and  invalidism ;  but  the  process  is  progressive  and  devitalising 
through  the  inevitable  changes  it  causes  in  the  lung  and  in  the  heart. 
It  induces  premature  senility  and  shortens  life. 

(c)  Bronchorrhcea  indicates  a  special  group  in  which  the  constitu- 
tional factor  has  probably  no  less  a  share  than  the  pulmonary  changes. 
Two  varieties  need  description : — 

(i.)  The  thin  mucous  or  thin  watery  bronchorrhcea  is  thus  described 
by  Walshe : — "  In  this  variety  paroxysms  of  cough  and  dyspnoea,  which 
may  be  of  almost  daily  occurrence,  or  even  more  frequent,  are  relieved 
by  copious  expectoration  of  a  thin,  watery  fluid,  or  of  a  ropy,  gluey, 
transparent  substance,  like  raw  white  of  egg  mixed  with  water;  a 
quarter  of  a  pint  of  this  may  be  secreted  in  the  course  of  half  an  hour 


on  the  rkcline  of  a  paroxysm.*'  Though  sometimes  fatal  in  the  aged,  the 
flux  is  regarded  hv  Walshe  as  occasiaually  useful  in  relieving  pnlmonary 
congestion  due  to  mitral  disease.  This  singular  affeetion  is  well  ideuti  tied 
by  the  name  of  *'  bronidiorrhoea  serosa"  given  tu  it  by  Biermer*  by  tJiat 
of  **  mucoid  asthma,"  or  by  its  original  name  '*  chronic  pituitous  cataiTh/' 
used  by  Laejinec.  The  paroxysms  of  dyspnoea  and  mucorrhoea  may  be  of 
isolated  occurrence  in  the  morning  after  waking;  and  the  chest,  after 
two  hours,  may  be  comparatively  clear  for  the  day :  or  the  discharge 
may  l>e  repeated  ouee  or  twice,  producing  in  extreme  instances  a  daily 
output  of  three  or  four  pints ;  and  this  may  last  for  years  (Laennec). 
Lebert  mentions  a  case  of  survivid  to  the  age  of  eighty-two,  after  thirty 
years  of  bronchorrhrBii ;  but  Wilson  Fox  regards  gradual  failure  as  being 
the  eommon  tendency,  together  with  increasing  dyspnoea  and  delit*aey 
of  digestion.  Pulmonary  and  eanliac  degeneracy  progressively  lead  to 
emaciation^  an^fimia,  cyanosis,  ccdema,  and  exhaustion. 

Much  obsrurity  still  attaches  to  the  pathology  of  the  affection;  and 
it  is  still  doubtful  whether  the  disease  is  primarily  associated  'vvith 
emphysema  and  bronchiectasis,  or  wliether  these  be  merely  secondarj^ 
changes. 

(ii.)  Purulent  bronchorrhcea  or  bronchial  catarrh  is  a  severe,  in- 
veterate, and  progi-essive  affection  refractory  to  all  treatment  except  the 
climatic.  The  bronchial  dist*harge  resembles  in  general  eliaraeter  that 
observed  in  the  ditHTient  stage  of  chronic  catarrhal  bronchitis  during  the 
exaeerbations  noted  under  (b}\  but  generally  exceeds  it  in  quantity,  and 
in  the  semi-fluid,  mucoid  nature  and  mawkish  odour  of  the  pus.  Patho- 
logically the  aifection  differs  from  simple  chronic  catarrh,  chiefly  in  the 
extent  of  the  bronchial  and  pulmonary  change.  The  mucous  mendirane 
is  thickened,  the  bronchial  walls  inflltrated,  and  the  calibre  of  the  snmller 
tubes  increased,  though  there  need  be  no  saeculation  or  extensive 
cylindrical  dilatations  such  as  belong  to  bronchiectasis.  Between  these 
two  conditions  there  is,  however,  no  strict  demarcation,  and  mixed 
fonns  are  met  with,  Kniphysema  is  a  direct  and  never-failing  result 
of  the  loaded  state  of  the  bronchial  system,  and  of  the  constant  strain 
of  cough.  The  atrophy  of  the  pulmonary  parenchyma  contributes  the 
progressive  element  in  the  disease,  and  renders  it  intractable  after  it 
has  lasted  for  considerable  periods. 

The  amount  of  the  expectoration,  which  may  reach  one,  two,  or  even 
three  pints  daily,  is  in  itself  a  serious  drain;  and  the  cough  is  a  severe 
tax  on  the  strength.  Night  sweats,  an  habitually  subpyrexial  tempera- 
ture, and  the  recurring  anorexia  or  dyspepsia  are  additional  depressants. 
In  connection  w^ith  the  latter,  or  with  disturbance  in  the  function  of  the 
]iver,  or  with  temporary  retentions  within,  or  inflammatory  conditions  of 
some  of  the  bronchi,  the  mawkish  secretion  may  become  fetid  in  odour, 
sometimes  almost  gangrenous;  and  this  reacts  most  unfavourably  on  the 
general  state. 

In  spite  of  these  distressing  and  wearing  symptoms,  the  resistance  of 
some  of  the  patients  to  the  fatal  tendency  of  the  disease  is  remarkable, 
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and  should  encourage  every  effort  to  procure  for  them  the  healing  effect 
of  appropriate  climate.  Failing  this,  recurring  winters  bring  with  them 
steady  aggravation,  and  life  may  be  cut  short  by  intercurrent  broncho- 
pneumonia, or  may  lapse  from  gradual  exhaustion  and  cardiac  dilatation, 
(d)  In  the  fourth  classical  variety,  that  of  dry  chronic  bronchitis,  the 
sputum  presents  characters  exactly  opposite  to  those  which  have  just 
been  described.  It  is  extremely  scanty,  and  consists  of  semi-transparent, 
tough,  pearl-like,  roundish,  small  masses,  apparently  a  highly  concentrated 
and  partly  dehydrated  form  of  hyaline  mucus,  in  which  Charcot-Leyden 
crystals  or  Curschmann's  spirals  are  usually  contained.  The  peculiarity 
of  the  sputum  led  Laennec  to  apply  to  the  affection  the  name  of  "  dry 
catarrh,"  although  at  times  a  little  watery  fluid  may  be  expectorated. 
The  distinctive  clinical  features  are  the  distressing  paroxysmal  cough, 
causing  much  soreness  at  the  chest ;  and  the  dyspnoea  and  oppression  of 
breathing,  intensified  by  the  cough,  but  in  most  cases  kept  up  by  the 
emphysema,  which  almost  invariably  complicates  these  cases.  Laennec 
described  this  form  as  exceedingly  prevalent ;  but,  as  pointed  out  by 
Wilson  Fox,  he  included  under  "  dry  catarrh  "  not  only  the  asthmatic 
cases,  but  all  forms  of  nervous  and  sympathetic  cough  (gastric,  hepatic, 
hysterical).  Walshe  regarded  the  symptoms  as  mainly  due  to  active 
congestion  of  the  tubes.  Bronchial  spasm  is  doubtless  largely  associated 
with  the  congestion.  Indeed,  bronchial  susceptibility  and  bronchial 
irritation  are  its  unmistakable  etiological  factors.  One  of  the  forms  of 
chronic  gouty  bronchitis  belongs  to  this  type.  Dry  catarrh  is  also  said 
to  be  prevalent  at  seaside  places,  and  to  occur  after  the  cure  of  chronic 
cutaneous  eruptions,  and  in  those  weakened  by  excesses  (F.  Roberts). 
The  physical  signs  are  those  of  the  dry  stage  of  acute  bronchitis. 


II.  The  SECONDARr  and  the  Special  Varieties  of  Bronchitis 
A.   intercurrent  bronchitis 

This  malady  is  a  complication  common  to  many  acute  disorders  ;  it 
will  suffice  briefly  to  indicate  the  relation  which  the  bronchial  affection 
bears  to  the  several  diseases. 

(i.)  The  most  important  group  is  formed  by  prevalent  affections  such 
as  whooping-cough,  influenza,  summer  catarrh,  phthisis,  and  measles  ;  of 
the  last  bronchitis  is  an  essential  and  prominent  feature. 

(ii.)  In  some  of  the  continued  fevers, but  especially  in  typhoid  fever,  a 
varying  degree  of  bronchitis  is  almost  the  rule ;  but  its  importance  is 
rarely  of  the  first  order,  and  the  same  remark  applies  to  cases  of  typhus 
fever.  In  enteric  fever  the  severity  of  the  early  bronchial  catarrh  may 
occasionally  mislead  the  physician  for  a  day  or  two ;  and  in  protracted 
and  exceptional  cases  the  unabated  persistence  of  bronchial  r§,les  may 
arouse  uneasy  suspicions  of  general  tuberculosis.  A  malarial  bronchitis 
has  also  been  described. 
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In  scarlet  fever  and  in  small-pox  bronchitis  is  not  a  regular  symptom. 
The  occurrence  of  bronchitis  in  rheumatic  fever,  fortimately  infrequent, 
was,  before  the  introduction  of  the  salicylic  treatment,  a  most  painful  and 
dreaded  complication ;  it  still  remains  a  serious  trouble,  in  spite  of  the 
earlier  relief  afforded  to  the  articular  pain. 

(iii.)  In  other  affections  bronchitis  is  only  an  occasional  complication. 
Among  them  chronic  disease  of  the  kidney  probably  takes  the  chief  place, 
both  as  regards  the  occurrence  and  the  gravity  of  secondary  bronchitis. 
Gout  is  also  prominent  for  the  frequency  of  bronchial  symptoms.  Refer- 
ence has  already  been  made  to  the  "  dry  bronchial  irritation  "  so  often 
observed  in  the  gouty,  independently  of  any  articular  seizure.  In  cases 
of  retrocedent  gout  bronchitis  may  assume  alarming  severity,  and  is  then 
probably  characterised  by  extreme  congestion.  Severe  bronchitis  of  a 
congestive  and  catarrhal  type  may,  however,  also  occur  as  a  precursor  of 
the  arthritic  attack,  usually  subsiding  with  the  onset  of  the  latter.  A 
syphilitic  bronchitis  was  described  by  Graves,  by  Stokes,  and  by  Munck ; 
and  Walshe  bestows  two  pages  upon  its  discussion.  It  was  supposed  to 
occur  prior  to  the  cutaneous  eruption,  and  to  alternate  in  gravity  with  the 
latter.  Bronchitis  was  also  described  as  complicating  cases  of  syphilis 
between  the  secondary  and  the  tertiary  stages ;  and  again  during  the 
tertiary  stage,  when  it  might  be  unilateral,  whereas  in  the  secondary 
stage  it  was  said  to  be  invariably  bilateral.  Nothing  has  been  added  to 
Walshe's  description,  which  is  reproduced  by  Wilson  Fox.  Indeed, 
syphilitic  bronchitis  does  not  now  hold  any  independent  place,  and  of 
late  years  has  obtained  no  recognition ;  although  considerable  attention  has 
been  given  meanwhile  to  the  study  of  pulmonary  syphilis  (mde  p.  311). 
The  scrofulous  bronchitis  of  Graves  is  anotherconstitutional  variety  which 
has  failed  to  obtaina  permanentfooting  in  the  practical  nomenclature  of  the 
disease.  Among  blood  diseases,  anaemia,  chlorosis,  and  pernicious  anaemia 
do  not  especially  favor  the  occurrence  of  bronchitis.  In  scurvy,  however, 
bronchitis  is  not  an  infrequent  complication,  and  is  often  associated  with 
haemoptysis,  which  does  not  lielong  in  a  comparable  degree  to  any  of  the 
other  forms,  except  the  phthisical  and  the  cardiac. 

Walshe  draws  attention  to  the  occasional  admixture  with  the  sputum 
of  substances  derived  from  the  blood ;  such  as  bile  in  icterus,  sugar  in 
glycosuria  and  diabetes,  urea  or  its  products  in  uraemia. 

(iv.)  A  special  group  may  be  made  of  those  forms  of  bronchitis  which 
are  dependent  upon  pre-existing  pulmonary  or  intrathoracic  disease. 
Aneurysm,  mediastinal  growths,  or  cicatricial  stricture  of  a  bronchus 
(usually  syphilitic,  vide  pp.  71  and  326)  may  give  rise  below  the  seat  of 
stenosis  to  a  localised  bronchitis  or  bronchiectasis,  and  this  may  ultimately 
lead  to  disorganisation  of  the  pulmonary  substance.  This  result,  which  is 
very  apt  to  follow  in  the  rare  instances  of  primary  malignant  disease  of  the 
bronchial  mucous  membrane,  is  not  often  observed  in  that  of  the  lung, 
nor  in  secondary  peribronchial  malignant  disease,  whether  generalised  or 
occurring  in  single  or  multiple  deposits.  I  have  observed  that  the  presence 
within  the  lung  of  separate  malignant  masses  of  moderate  size, even  in  large 
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number,  may,  owing  to  the  distension  of  the  intervening  pulmonary  tissue, 
give  no  signs  of  consolidation  either  auscultatory  or  percussive,  and  yield 
only  the  common  physical  signs  of  bronchitis.  Gangrenous  ulceration  into 
the  root  of  the  lung  or  into  a  large  bronchus  is  a  frequent  mode  of  death 
in  oesophageal  cancer,  and  is  preceded  by  the  signs  of  severe  bronchial 
irritation.  Emphysema  stands  in  the  most  intimate  relation  to  bronchitis, 
both  as  cause  and  effect.  This  association  is  fully  dealt  with  in  another 
article  (vide  p.  273).  The  close  connection  existing  between  pleurisy, 
bronchitis,  and  catarrh  is  a  matter  of  every-day  clinical  observation,  and 
it  will  be  briefly  studied  under  a  special  heading.  Pulmonary  phthisis  is 
invariably  in  part,  and  often  to  a  great  extent,  a  bronchitic  process : 
it  is  enough  to  indicate  that,  in  addition  to  the  general  bronchitis  which 
is  an  intermittent  complication  of  most  cases,  the  local  deposits  and  the 
local  pleurisies  of  early  phthisis  determine  strictly  localised  bronchial 
catarrhs  which  often  raise  the  first  alarm  and  suggest  an  examination  of 
the  sputum.  Lastly,  acute  pneumonia  is  sometimes  associated  with  well- 
marked  bronchitis,  and  forms  a  most  serious,  though  by  no  means 
necessarily  fatal,  complication.  I  have  observed  bronchial  haemorrhage 
persisting  for  several  days  as  a  result  of  this  combination.  In  the 
pneumonia  of  influenza  the  association  with  bronchitis  is  the  rule ;  but 
here  the  relation  between  the  two  diseases  is  reversed.  Bronchitis  begins 
and  pneumonia  may  follow.     (  Vide  art.  "  Influenza,"  vol.  i.  p.  679.) 

(v.)  Another  special  place  must  be  reserved  for  the  truly  secondary 
bronchitis  of  mitral  disease,  in  which  clinically,  as  well  as  anatomically, 
three  stages  may  be  indicated :  (a)  A  passive  congestion  of  the  mucous 
membrane,  the  mechanism  of  which  has  been  described  by  every  writer 
on  valvular  disease  of  the  heart  as  the  chief  cause  of  the  well-known 
"  heart-cough  " — short,  slight,  dry,  and  habitual,  and  especially  common 
in  mitral  stenosis.  (6)  A  mild  chronic  catarrhal  bronchitis,  easily  set  up 
and  difficult  to  throw  off,  may  occur  in  both  kinds  of  mitral  disease ;  but 
is  most  frequent  in  mitral  regurgitation.  It  is  not,  or  is  but  occasionally, 
associated  with  streaking  of  the  sputum,  (c)  A  disabling  acute  bron- 
chitis is  the  almost  invariable  agent  in  overthrowing  the  fine  adjustment 
previously  maintained  between  the  task  and  the  strength  of  the  ventricles. 
The  rest  and  the  treatment  necessitated  by  the  cardiac  breakdown  may 
subdue  for  a  time  the  bronchial  trouble ;  but  in  both  forms  of  valvular 
disease  the  bronchial  complication  inevitably  reappears  with  the  relapsing 
failure  of  energy  of  the  right  heart.  At  this  final  stage  the  i)rocess  is 
almost  entirely  passive  and  dependent  upon  the  engorgement  of  the 
bronchial  circulation.  In  cases  of  pure  mitral  stenosis  previous  pulmonary 
apoplexies  may  have  cleared  up ;  but  their  aggravated  recurrence  often 
has  a  direct  share  in  hastening  the  fatal  event.  More  commonly,  in 
mitral  stenosis  combined  with  regurgitation  as  well  as  in  pure  mitral 
reflux,  the  expectoration  becomes  watery  with  the  onset  of  hypostatic 
pulmonary  congestion  and  oedema ;  and  the  final  obstruction  of  the  air- 
tnbes  with  frothy  mucus  is  the  immediate  result  of  cardiac  and  of  general 
failure. 
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bronchitis.  —  Hay  asthma  is  the  most  striking 

{!k»4^yMvy  ^^  ra^  prvxluotion  of  acute  symptoms  from  the  mechanical 
{«*;tMKHt  >m:  $tfc^|>ended  pai'ticles.  The  stronger  irritants,  such  as  the 
>»^Mvu»&,>irti?«Ss.  vnuinot  be  long  tolerated,  and  their  effect  is  momentary 
«vu  >^i»cti5*  Xv>  such  safeguard  limits  the  inhalation  of  the  pollen  of 
o*.m«^^ir4^-'^«i«^  iHlorrt/nm,  so  noxious  to  a  small  class  of  sufferers.  The 
'{4*v;j«:iv>tt  HUA^'  involve  the  entire  respiratory  tract,  including  its 
v^i^^K-trvalJir*  fn>m  the  frontal  sinuses  to  the  small  bronchi.  Violent  and 
sVttCiUuevl  $u<!^xing,  dyspnoea  occurring  in  paroxysms,  oppression  and 
?>Krv'«>t^rtwjd  soreness,  and  wearisome  cough,  which  is  at  first  dry  but 
u^tiHjtvU^lv  may  produce  a  varying  amount  of  watery,  mucoid,  or  faintly 
v^Ls^ktvi^  ^^xl>el*toration,  are  the  main  symptoms  in  cases  involving  the 
>H\^Khi.  For  a  further  account  of  this  disease  the  reader  is  referred  to 
^Ih?  Article  on  Asthma  in  the  present  volume  (p.  286). 

dtf^aic  mechanical  bronchitis  is  the  main  clinical  feature  and  the 
m^hixloirioal  starting-point  of  all  pulmonary  diseases  due  to  the  inhalation 
ol*  viust ;  whether  this  be  vegetable,  as  in  the  case  of  unloaders  of  grain- 
*hi|v^  grinders  of  cereals,  hemp-spinners,  cotton-batters,  and  coal-miners ; 
\>r  Jinimal,  as  in  that  of  wool-carders,  bedding-makers,  brush-makers,  and 
brisitltMlrawers ;  or  mineral,  as  in  that  of  stone-cutters,  quarry  men,  glass- 
cutters,  and  calico-weavers  (from  the  china  clay  used  in  calico-making)  ; 
or  lastly  metallic,  as  in  that  of  knife-grinders,  metal-turners,  and  needle- 
jHnuters  (Walshe).  In  the  early  st^es  of  all  these  varieties  the  symp- 
toms and  the  physical  signs  are  exclusively  those  of  bronchitis — ^the 
sputum  alone  yielding  on  examination  the  special  clue  to  the  nature  of 
tlie  irritant.  Sooner  or  later  in  all  of  them  the  mischief  strikes  deeper ; 
and  to  the  bronchial  catarrh,  which  becomes  permanent,  are  superadded 
indurative  or  destructive  parenchymatous  changes,  causing  the  affections 
to  be  classed  under  the  heading  of  interstitial  pneumonia  or  of  phthisis, 
under  which  their  description  will  be  found.  [  Vide  art.  "Pneumoconio- 
sis,*'  p.  242  in  the  present  volume.] 


C.    PARASITIC    AFFECTIONS    OF   BRONCHI 

More  closely  allied  in  some  of  their  aspects  to  mechanical  bronchitis 
than  to  any  other  affection  are  the  parasitic  pulmonary  diseases  affecting 
the  bronchi, — detailed  descriptions  of  which  belong  to  other  sections  of 
this  work;  namely,  hydatid  disease  and  pulmonary  distomiasis  in  the 
group  of  animal  parasites  (vol.  ii.  p.  1102),  actinomycosis  (vol.  ii.  p.  81) 
and  aspergillosis  (p.  257)  in  the  vegetable  group. 

The  Endemic  Parasitic  Haemoptysis  of  some  parts  of  Japan,  of  Corea, 
and  of  Formosa  was.  in  1880,  simultaneously  and  independently  traced  by 
Manson  and  by  Balz  to  its  cause,  the  settling  of  the  Distoma  Riiigeri  or 
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Westmanii  near  the  root  of  the  lung,  and  the  periodical  discharge  of  its 
yellowish-brown  ova  into  the  bronchi.  The  rusty  expectoration  resembles 
that  of  pneumonia  rather  than  that  of  bronchitis,  whilst  the  anaemia  and 
progressive  wasting  are  analogous  to  those  of  phthisis  but  have  a  much 
more  protracted  course.  Cases  of  pulmonary  distomiasis  have  not  hitherto 
been  reported  in  this  country. 

Hydutid  disease  and  the  rupture  of  a  hydatid  into  the  bronchi  may 
result  in  considerable  bronchial  irritation ;  but  the  clinical  details  of  the 
affection  cannot  be  described  here.  The  occurrence  of  the  cysticercus  in 
the  lung  is  exceedingly  rare. 

Lastly,  we  owe  to  Diesing  the  account  of  a  unique  case  of  the  pres- 
ence of  Strongylus  longevaginatus  in  the  bronchus  of  a  child. 

Among  the  vegetable  parasites  the  most  important  is  the  Actinomyces. 
Pulmonary  actinomycosis  has  long  been  mistaken  for  the  catarrh  of 
phthisis,  of  bronchiectasis,  and  of  putrid  bronchitis.  It  can  now  be  readily 
identified  by  the  discovery  in  the  sputum  of  the  clubbed  radiating  threads 
of  the  fungus,  which  were  first  described  by  Bollinger  in  1870. 

Pulmonary  aspergillosis,  relatively  common  in  animals  and  rare  in  man, 
still  occupies  a  somewhat  doubtful  position  in  pathology.  Originally 
described  by  Virchow  as  a  separate  disease,  the  invasion  of  the  fungus 
had  since  then  been  regarded  as  a  mere  complication  of  phthisis  and  of 
chronic  bronchial  affections.  Latterly  the  tendency  has  been  to  ascribe 
to  the  aspergilli,  and  particularly  to  the  Aspergillus  famigatus,  primary 
pathogenetic  effects.  R^non,  the  latest  writer  on  this  subject,  considers 
that  in  some  cases  the  pulmonary  and  bronchial  affections  which  had 
been  attributed  to  tubercle  or  to  actinomycosis  were  really  due  to  the 
aspergillus  (vid^  p.  257). 

Glanders. — Although  the  bacillus  mallei,  like  that  of  tubercle,  is  not 
limited  to  the  lung,  it  deserves  to  be  mentioned  in  connection  with  the 
bronchial  catarrh  to  which  it  gives  rise  (vol.  ii.  p.  513). 

D.     BRONCHITIS     AND     BRONCHIAL     CATARRH     IN     THEIR     RELATION     TO 

PLEURISY 

(a)  Acute  pleurisy  with  bronchitis,  or  acute  pleuro-bronchitis. — The 
not  infrequent  association  of  acute  pleurisy  with  an  acute  bronchitis  of 
the  middle-sized  tubes  is  the  more  worthy  of  attention,  as  there  is  not 
between  these  affections  that  necessary  nexus  which  exists  between 
pleurisy  and  acute  pneumonia ;  and  their  occasional  combination  may  be 
regarded  as  a  definite  clinical  complex.  This  view  finds  support  in  the 
etiology  and  mode  of  onset,  the  two  affections  often  arising  from  one  and 
the  same  exciting  cause  and  with  a  simultaneous  invasion.  I  have  long 
been  in  the  habit  of  using  the  name  "  pleuro-bronchitis  "  to  suggest  some- 
thing more  than  an  accidental  coincidence ;  some  definite  tendency  in  the 
subject,  and  some  definite  relationship  between  the  pathological  processes. 
Rheumatism  seems  to  be  the  constitutional  tendency,  and  a  simultaneous 
implication  of  the  pleural  and  bronchial  lymphatics  the  most  plausible 
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explanation  of  the  process.  The  occasional  occurrence  of  bronchitis  in 
conjunction  with  rheumatic  fever  makes  it  the  more  probable  that  the 
rheumatic  tendency,  in  itself  so  often  answerable  for  attacks  of  pleurisy, 
may  be  at  the  root  of  this  association,  even  in  the  absence  of  any  arthritic 
manifestations ;  in  the  same  way  as  non-articular  gout  is  a  common  and 
fully  recognised  factor  in  the  causation  of  bronchitis. 

Cases  of  this  kind  are  usually  classed  as  "  pleurisies  with  bronchitis 
as  a  complication  " — a  description  justified  by  the  relative  prominence 
of  the  two  sets  of  symptoms.  When  the  pleurisy,  as  often  happens,  is 
of  the  dry  variety,  the  physical  signs  of  the  bronchitis  are  those  most 
easily  obtained ;  whilst  the  most  urgent  symptoms  belong  rather  to  the 
pleural  affection.  In  cases  with  considerable  effusion  this  relation  is 
reversed ;  extensive  dulness  is  a  prominent  physical  sign,  but  the  urgency 
of  the  symptoms  is  lai-gely  due  to  the  bronchitis,  and  is  often  in  excess 
of  the  loudness  of  the  auscultatory  signs  special  to  the  latter.  When 
the  diaphragm  is  implicated  in  the  pleurisy,  the  combined  affection 
assumes  unusually  severe  features,  owing  to  the  acutely  painful  dysp- 
noea, and  to  the  interference  with  the  mechanical  function  of  cough  in 
clearing  the  air-tubes. 

{P)  Chronic  bronchial  catarrh  associated  with  pleuritic  adhesions.  — 
Strictly  speaking,  the  affection  which  has  been  described  has  no  chronic 
form,  since,  although  bronchitis  may  be  chronic,  the  results  of  the 
pleurisy,  in  opposition  to  the  inflammatory  process,  are  lasting.  It  is 
unusual  for  the  acute  attack  to  be  continued  into  a  chronic  bronchitis  ; 
on  the  other  hand,  an  eventual  agglutination  of  the  pleural  surfaces,  and 
especially  a  sealing  up  of  the  diaphragmatic  groove,  are  fertile  sources 
of  recurring  and  ultimately  of  permanent  bronchial  trouble,  in  the  shape 
of  a  localised  basic  catarrh.  Of  all  local  bronchial  catarrhs  the  most 
common  is  the  apex-catarrh  or  phthisis,  or  the  recurrent  simple  apex- 
catarrh  so  often  determined  by  the  indurated  and  adherent  scar  of  an 
old  tuberculous  lesion.  In  both  cases  the  same  mechanical  influence  is 
exerted  by  the  adhesions  in  hampering  the  pulmonary  movements  and 
in  interfering  with  the  systematic  play  of  the  expiratory  currents. 

At  the  base,  and  particularly  at  the  lateral  base,  distinguished  in 
health  by  its  active  inspiratory  movements,  the  local  catarrh  is  apt  to  lead  to 
extensive  tissue  changes.  It  is  customary  to  speak  of  the  affection  as  a 
*<  chronic  pulmonary  catarrh,"  and  of  the  ultimate  anatomical  condition  as 
a  "  chronic  interstitial  pleuro-pneumonia."  We  should  not  lose  sight, 
however,  of  the  essentially  bronchitic  origin  of  the  mischief.  The  localisa- 
tion and  the  permanence  of  the  catarrh  are  primarily  due  to  the  paralysing 
influence  of  the  adhesions.  The  combined  irritations  exerted  within  the 
air-passages  by  the  retained  secretion,  and  without  by  the  recurring 
respiratory  traction,  may  set  up  a  purely  secondary  fibrosis ;  and  in  some 
cases  the  fibrosis  is  mainly  perilobular.  Sometimes,  however,  the  affection 
remains  to  the  end  essentially  bronchitic  with  a  tendency  to  rarefaction 
rather  than  to  condensation  of  the  pulmonary  substance.  Further  con- 
sideration will  be  given  to  this  subject  in  the  article  on  "  Bronchiectasis." 
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£.    PLASTIC    BRONCHITIS 

This  curious  and  rare  disease,  referred  to  by  Galen  and  studied  in 
1697  by  Clarke  and  Lister,  has  been  repeatedly  described  since  that  time. 
Biermer  deals  with  a  series  of  fifty-eight  reported  cases ;  but  Peacock  had 
previously  given  the  first  collection  of  cases  on  record.  Lebert  treats 
exhaustively  of  the  same  subject.  Dr.  Samuel  West  has  collected  fifty- 
two  cases  recorded  since  Lebert's  article,  and  compiled  a  full  bibliography. 
Plastic  bronchitis,  according  to  Biermer,  occurs  twice  as  frequently  in 
the  male  as  in  the  female  sex,  but  is  not  confined  to  any  age  from  early 
infancy  to  advanced  life  ;  though  most  commonly  observed  in  the  inter- 
vening period.     It  is  still  a  pathological  enigma. 

The  membranous  exudations  sometimes  occurring  in  the  air-passages 
form  a  large  and  varied  group.  False  membranes  may  originate  from 
the  action  of  strong  fumes  or  irritating  fluids.  The  inhalation  of  steam 
(Parker),  or  of  the  fumes  of  ammonia,  or  of  alcohol  in  the  shape  of 
eau-de-Cologne,  are  well-known  instances.  Again,  the  introduction  into 
the  air-passages  of  strong  solutions,  such  as  lactic  acid,  has  been  followed 
by  plastic  exudation  (cf.  Hoffmann)  ;  and  Fritzsche  describes  a  case  in 
which  he  attributed  the  latter  to  the  internal  use  of  iodide  of  potassium. 

As  a  result  of  disease,  thin  false  membranes  have  been  observed  in 
the  bronchi  not  only  in  instances  of  diphtheria,  phthisis,  erysipelas, 
variola,  scarlet  fever,  measles,  typhoid  fever,  and  sewer  infection  (as  in 
the  cases  of  Picchini,  quoted  by  Magniaux),  but  also  in  ordinary  bron- 
chitis, or  pneumonia  (R.  Koch),  in  various  pulmonary  and  cardiac  dis- 
eases, in  articular  rheumatism  (Degler),  and  in  pemphigus  (Mader). 

From  all  these  varieties  of  membrane,  as  well  as  from  the  rarer  forms 
which  have  been  described  as  primary  diphtheritic  and  primary  pneumo- 
coccic  (Magniaux),  the  membrane  of  plastic  bronchitis  differs  in  its 
greater  firmness,  which  allows  it  to  be  expectorated  in  considerable 
arborescent  masses.  The  casts  occasionally  brought  up  after  haemop- 
tysis could  alone  compare  with  the  latter  in  size  and  in  consistence, 
but  their  origin  and  their  composition  are  both  sufficiently  manifest. 
Thus  whilst  presenting  distant  affinities  with  the  minute  bronchiolar  and 
sometimes  the  coarser  bronchial  plugs  of  pneumonia,  with  the  tubular 
casts  of  diphtheria  and  of  membranous  tracheitis,  and  even  with  the 
occasional  intratubal  mucous  inspissations  of  acute  bronchitis  seen 
chiefly  in  children,  the  formation  of  a  continuous  arborescent  mould 
of  a  considerable  portion  of  the  bronchial  tree  stands  by  itself  as  a  well- 
defined,  although  hitherto  unexplained  pathological  process. 

Whether  this  feature  may  be  trusted  as  a  sufficient  indication  of  the 
pathological  individuality  of  the  affections  is  doubtful.  Plastic  bron- 
chitis may  possibly  be  not  always  of  the  same  kind ;  it  may  be  due  to  a 
variety  of  causes,  just  as  there  are  distinct  varieties  of  pseudo-membra- 
nous affections.  Again,  the  fact  that  most  of  the  latter  have  been  traced 
to  a  bacterial  origin,  suggests  that  a  similar  causation  may  at  some  future 
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and  the  partial  or  total  expulsion  of  the  casts ;  or,  m  tlio  more  severe 
Closes,  Buffocation  and  death. 

Clinically  the  disease  is  clearly  distinct  from  any  of  the  afioctions 
enumerated,  oecnrring  rather  in  connectiiin  with  some  personal  idiosyn- 
crasy than  under  the  influence  of  any  recognisetl  predis|>osing  circum- 
stance, diathesis,  or  diseiise,  and  aftecting  robust  subjects  as  well  as  those 
snspccted  of  actual  or  of  threatening  tuberculosis.  It  was  ohser^'cd  by 
Oppolzer  recurrently  during  menstrual  periods,  with  intcrmittence  during 
jjregtiancy  ]  whilst  Biermer  records  several  cases  occum'ng  during  preg- 


nancy  (IVilson  Fox).  In  its  exciting  causes — climatic,  seasonal,  and 
others — it  is  closely  analogous  to  comuiou  bronchitis,  and  is  in  its  begin- 
nings almost  indistinguishable  from  the  latter,  the  exudation  supervening 
upon  an  initial  catarrh. 

The  symptoms  are  those  which  would  ensue  from  any  extensive 
obstruction  of  air-tubes.  The  cough,  which  may  have  a  peculiar  tone, 
varies  in  intensity  with  the  extent  and  consistence  of  the  recurring 
thrombi;  when  they  attain  coiisiflerable  size  and  extensiun  their  ex- 
pulsion is  preceded  by  hacking  dry  cough  and  dyspna^a  lasting  for  liours, 
and  in  the  expiratory  type  of  the  spasms  resembling  tliat  of  iisthma.  The 
cyanosis  is  usually  moderate.  Permanent  dyspnoea  is  present  in  tlie  pro* 
portion  of  the  existing  obstruction :  during  the  intervals  of  freedom  from 
membrane  it  is  not  complained  of.  Slight  haemoptysis,  more  often 
fallowing  than  preceding  the  expulsion  of  the  casts^  is  very  fre<juent  in 
nearly  one-tbii-d  of  all  cases  (Hiermer) ;  or  in  one-third  of  the  acute  cases 
^^Lebert).  Sometimes  it  is  considerable ;  and  this  has  given  rise  to  an 
opinion  that  the  casts  might  consist  merely  of  coagulated  blood ;  but  they 
contain  no  blood-discs,  except  in  their  outermost  layers,  which  are  fre- 
quently sti-eaked  with  blood  (Wilson  Fox,  Hiermer). 

Ordinary  mucous  sputum  is  apt  to  alternate  with  the  casts^  or  to 
accompany  them  throughout  when  they  are  expectorated  piecemeal  j  and 
a  mucous  expectoration  precedes  the  expulsion  of  the  larger  masses,  which 
ai*e  commonly  ejected  balled  up  in  a  slimy  investment.  Five  U>  ten  days 
is  the  most  common  [leriod  of  retention  of  the  casts  ;  but  this  may  range 
from  one  or  two  days  to  upwards  of  three  weeks.  The  daily  expectora- 
tion of  casts  may  be  considerable  for  long  periods,  or  limited  to  a  few 
fragments  for  a  few  days  (Wilson  Fox). 

The  constitutional  symptoms  in  average  cases  are  slight ;  including 
little  or  no  pyrexia,  except  in  the  early  stage,  but  occasionally  a  re- 
current pyrexia  with  rigors,  little  emaciation,  and,  in  a  few  cases  only, 
dropsy,  epistaxis,  diarrbcea^  or  albuminuria,  which  may  not  exceed  the 
duration  of  the  attack.     The  spleen  is  sometimes  enlarged. 

A  convenient  division  has  been  made  between  a  small  group  of  cases 
running  an  acute  course  (from  one  to  four  weeks  or  more),  and  a  much 
larger  group  of  chronic  course,  extending  over  years  with  intermissions 
and  relapses  of  varying  durations.  Biermer  again  subdivides  the  acute 
cases  intt>  a  mild  variety,  of  shorter  duration,  in  which  the  ordinary 
symptoms  of  a  slight  bronchitis  are  simply  varied  by  the  expectoration 
of  a  few  casts  ;  and  a  severe  variety,  ]>yrexial  and  suftoeative,  in  wliieh 
death  may  occur  (six  cases  fatal  in  a  series  of  ten)  before  any  of  the  casts 
have  been  expelled.  The  chronic  form  may  long  simulate  ordinary 
bronchial  catarrh;  or  it  may  declare  itself  early.  It  also  resembles 
bronchitis  in  its  relapsing  character. 

The  physical  signs,  ill-dehued  where  the  plugs  are  small  and  few,  are 
well  marked  in  cases  of  extensive  obstruction.  Inspiratory  retraction  of 
the  chest  may  occur.  At  any  rate  the  respiratory  movement  is  locally 
impaired ;  and  pulmonary  collapse  may  give  rise  to  d nines s,  whilst  f  idl  or 
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exaggerated  resonance  is  elsewhere  obtained.  The  respiratory  murmur 
is  diminished  or  absent;  or  it  may  be  replaced  by  sibilant  r^les,  by  moist 
rales  of  varioys  sizes,  and,  on  the  coagiila  becoming  loosened*  by  loud 
whistling  ( Corrigaii),  by  tubular  breathing  and  coarse  rales  (V'an  Meer- 
beck),  by  a  pecidiar  %^alve  sound  (Barth  and  Cazeaux),  or  by  various 
tiapping  sounds  described  by  German  authors  a.s  r^ehmeUerend,  SLhnarrendj 
'Am}  JIatter-fjenUtsch  (Holfmann).  On  palpation  a  tactile  fremitns  may 
also  be  felt,  which  hxis  been  attribnted  to  tlie  flapping  of  the  bronchial 
casts. 

PTognoaia. — The  association  of  the  disease  with  tuberctdons  phthisis  in 
a  certain  proportion  of  the  cases  somewhat  artihei ally  raises  its  mortality. 
Putting  a.side  this  latter  gi"onp»  and  the  unusual  instances  with  severe 
onset  and  rapidly  fatal  tendency,  in  which  grave  dys[)n(ea  coinciding  with 
scanty  expectoration  and  witli  extensi\'e  collapse  of  the  lung  are  the  most 
anxious  features,  the  disease,  as  generally  observed,  "  neither  destroys 
life  nor  does  grave  damage,  general  or  Imsd  "  (Walshe).  The  liability  to 
attacks  may  last  for  considerable  periods.  The  case  recorded  by  Kisch 
extended  over  twenty-five  years. 

Morbid  anatomy. ^(i/)  The  casts  may  be  expectorated  in  mere  frag- 
ments or  in  their  nnbroken  state*  When  freed  from  mucus,  by  suspension 
in  water,  undamaged  s[tecimens  are  found  to  reproduce  the  structure  of 
tlie  bronchi,  from  the  tubes  of  the  diameter  of  a  goose-quill  (rarely  of 
much  larger  size)  down  to  the  finest  ramifications,  with  such  ],>erfect 
accuracy  that  the  site  of  their  formation  can  be  readily  identified  by 
comparing  them  with  a  cast  of  the  bronchial  tree  obtained  by  artificial 
injection  ami  corrosion.  They  are,  with  the  exception  of  the  smaller 
branchings,  of  firm  consistence,  and  often  perceptibly  tubular ;  their  bore 
being  commonly  plugged  with  mucus.  "  Their  colour  is  whitish  or  pearly 
gray.  They  are  distinctly  stratified,  and  consist  of  a  structureless  or 
fibril lated  basis  in  which  are  emljedded  inflammatory  cells,  mucous  cor- 
pnsclesj  pus  cells,  pigmented  cells,  and  altered  gland  cells,  anil,  in  their 
outer  layers  only^  blood  cells.  They  are  soluble  in  alkalies,  and  also  in 
lime-water  "  (Wilson  Fox). 

The  expression  "  iilastic  bronchitis  "  does  not  define  the  nature  of  the 
exudation  ;  and  in  this  there  is  an  advantage,  since  the  casts  are  invariably 
mixed  products,  and  may  consist  largely  of  mucus,  as  shnwn  by  the  action 
of  the  solvents  just  mentioned,  ^N^evertheless  they  are  mainly  fibrinous, 
and  owe  to  fibrin  their  characteristic  consistence.  Of  this  an  indirect 
proof  is  found  in  the  great  rapidity  with  which  fresh  casts  may  be  formed 
after  the  ex|>ectoration  of  previous  ones.  Waldenbnrg,  ami  subsequently 
F.  Lucas-Championniere,  had  described  the  occasional  presence  of  fat  in 
the  casts.  This  observation  has  been  confirmed  by  Model,  who  finds  that 
the  fat  occurs  as  a  fine  granular  deposit,  or  in  droplets  between  layers  of 
fibrin ;  it  is  sometimes  to  be  seen  floating  in  the  sputum,  which  may 
contain  so  much  of  it  as  to  suggest  an  escape  of  lymph  or  of  chyle  from 
the  bronchial  membrane. 

Among  the  formed  elements  detected  by  the  microscope  in  the  casts 
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should  be  mentioned  bacteria,  and  occasionally  hsematoidin  crystals, 
Curschmann's  spirals,  and  particularly  Charcot  Leyden's  crystals  and 
eosinophilic  cells.^ 

(ii.)  The  bronchi  after  death  may  contain  casts  in  place,  or  imperfectly 
solidified  curdy  collections;  or  they  may  be  quite  clear  and  present 
catarrhal  mucus  only.  The  membrane  may  be  injected,  or  pale,  as  in 
Biermer's  case,  in  which  the  epithelial  lining  persisted  under  the  cast.  In 
Kretschy 's  instance  of  an  exceedingly  rapid  reproduction  of  the  casts,  the 
bronchi  affected  were  deprived  of  their  epithelium,  and  it  was  evident 
that  the  casts  were  not  due  to  desquamation  and  transformation  of  cells, 
but  to  a  genuine  outpouring  from  the  blood-vessels  or  lymphatics. 

Emphysema  is  almost  invariably  present.  Cases  are  sometimes  cut 
short  by  intercurrent  acute  bronchitis  or  pneumonia.  Traces  of  pleurisy, 
recent  or  antecedent,  are  sometimes  found.  Tubercle  is  present  in  a 
small  proportion  of  the  fatal  cases.  Model  has  recorded  its  occurrence 
in  lU  cases  in  a  series  of  21  cases  of  the  affection.  Dilatation  of  the 
bronchi  has  been  very  rarely  found.  Mader  attaches  some  etiological 
importance  to  the  coincidence  of  pemphigus  with  plastic  bronchitis. 

The  diagnosis  can  only  be  made  after  the  expectoration  of  some  of 
the  coagula.  The  characters  special  to  the  latter^  when  recognised  on 
examination,  should  enable  us  to  distinguish  the  case  from  cases  of 
intrabronchial  haemorrhage  and  clotting,  of  diphtheria,  of  acute  bron- 
chitis, and  of  asthma. 

Treatment  of  an  effectual  kind  has  yet  to  be  discovered.  The  solu- 
bility of  the  casts  in  lime-water,  originally  discovered  by  Dixon,  which 
strongly  suggests  the  presence  within  the  casts  of  a  large  proportion  of 
mucin,  led  Biermer  to  recommend  the  inhalation  of  atomised  lime-water, 
and  a  case  of  its  successful  employment  has  been  reported  by  Walden- 
burg. 

The  only  other  rational  treatment  which  has  been  specially  recom- 
mended is  the  use  of  emetics. 

The  natural  process  of  catarrh  by  which  the  plugs  are  loosened  tells 
in  favour  of  the  emollient  action  of  an  atmosphere  of  vapour.  This 
measure,  strongly  advocated  by  Walshe,  has  the  advantage  of  being  harm- 
less ;  and  Dr.  Ogle  suggested  that  the  steam  might  be  medicated  with 
tar  or  with  other  stimulating  ingredients.  Iodide  of  potassium,  internally, 
was  favourably  spoken  of  in  1854  by  Thierf elder  and  Wunderlich.  Crea- 
sote,  tar,  turpentine  have  also  been  advocated ;  and  Biermer  recommends 
the  free  administration  of  mercury  in  acute  cases. 

The  ordinary  treatment  of  bronchitis  is  suitable  for  the  generality 
of  cases  ;  and  this  applies  also  to  the  climatic  indication,  in  spite  of  the 
disappointing  results  which  have  been  reported. 

An  important  precautionary  measure  in  connection  with  the  severe 
dyspnoea  to  which  such  patients  are  liable,  is  to  provide,  in  all  ascer- 
tained or  suspected  cases  of  the  disease,  a  readily  available,  if  small, 

1  For  references  on  these  and  on  yarions  other  points  the  writer  is  indebted  to  Professor 
Hoffmann's  valuable  article,  "  Die  fibrinose  bronchitis." 


siip[ily  nf  oxygen  for  immediate  use  in  the  event  of  a  sudden  difficulty 
of  breathing;  whereby  tijiie  may  be  aiforded  for  procuriog  more  abun- 
dant siipplies,  and  for  the  adoption  of  other  measures  of  relief. 

Among  the  latter  I  would  also  suggest  in  future  leases  the  trial  of 
two  other  rational  methods  of  treatment.  The  local  treatment  of  the 
mucous  membrane  and  the  removal  of  the  casts  are  clearly  our  first  indi- 
cations; and  we  are  now  in  possession  of  a  method  Ijy  wliich  they  seem 
likely  to  be  fulfilled,  namely,  the  cautious  intratracheal  injeetiou  of  oil 
or  of  some  mild  solvent.  These  forms  of  treatment  have  not  yet,  so  far 
as  1  ani  aware,  been  resorted  to  in  plastic  bronchitis;  but  I  believe  that 
they  may  ultimateiy  be  found  more  successful,  in  promoting  the  expul- 
sion <d'  the  casts  and  in  obviating  their  recuri-encej  than  any  less  direct 
method  hitherto  ;ul opted. 

Had  we  a  free  choice^  our  preference  would  be  for  some  safe  means 
of  spteedily  and  completely  detiiehing  the  bronchial  cast;  and  on  a|iply* 
itig  the  remedy  we  should  be  aiding  nature  by  following  her  own  met  bod. 
We  might  even  improve  upon  the  hitter  if  the  agent  employed  could 
exert  some  healing  action  ujw^n  the  damaged  mucous  surface*  Oil  may 
prove  to  fulfil  both  requirements.  Its  non-irritating  character,  its  power 
of  penetration,  and  its  property  of  rapidly  spreading  over,  and  of  pro- 
tecting moist  surfaces,  even  when  used  in  small  quantities  only,  are  im- 
portant recommendations.  The  intratracheal  method  suffers  from  the 
lack  of  any  means  of  regulating  the  course  taken  by  the  injection  and 
of  ascertaining  whether  the  latter  comes  more  into  contact  with  the 
healthy  mucous  membrane  or  with  the  casts.  In  the  case  of  oil  this 
is  happily  an  unimportant  objection :  we  can  trust  it  to  find  its  way 
wherever  any  space  offers.  At  the  same  time  there  remains,  even  in 
connection  with  its  sparing  use,  the  important  reservation  that  the  air 
way  is  already  greatly  obstructed,  and  that  any  form  of  injection  might 
aggravate  the  dy spmea.  ♦ 

Some  support  is  given  to  this  suggestion  by  the  happy  result  obtained 
in  a  case  of  diphtheria,  where  obstruction  of  the  trachea  with  membrane 
was  set  up  after  a  previous  tracheotomy.  Creasoted  oil  (1  in  20)  dropped 
at  intervals  through  the  tracheotomy  tube  excited  the  desired  amount  of 
cough*  and  enabled  the  membrane  to  be  expectorated  with  remarkable 
facility,  so  that  the  case  ended  in  recovery.* 

The  notion  of  breaking  up  the  membrane  agrees  less  closely  with 
rational  |irinciples  and  with  the  lines  of  the  spontaneous  process  of  cure. 
Whichever  he  the  solvents  selected  for  injection,  their  concentration  has 
to  be  slight;  their  action  will  therefore  be  slow,  and  their  bulk  must  he 
relatively  large.  Moreover,  their  influence  upon  the  diseased  mucous 
membrane  itself  is  an  anxious  question.  Above  all,  we  cannot  forget 
that  our  object  is  the  removal  of  the  plug  rather  than  its  destruc- 
tion.    Integrity  of  the  bronchial  casts  is  an  important  help  towards  its 

J  Favourable  resiilta,  in  obstruction  of  the  trachea  by  rtlphthpritic  mpmhrane.  from  the 
introiiuctioii  of  creaaoted  oil  throiiijb  the  tracheotomy  tube,  bv  Wntliim  Ewart.  M.D., 
F.R.C.P,,  mad  W.  A,  Hubert,  L.R.C,P,.  M.R.CS.    BriL  Med,  Journal,  Nov.  27, 1897. 
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t'omplete  expectoration :  its  solution  pieeeraeal  might  be  a  doubtful  gain, 
if  the  smaller  branches  of  the  cast  were  to  be  left  behiud* 

Among  the  solvents  at  our  disposal,  lime-water  would  probably  be  the 
oae  least  open  to  objection,  putting  aside  the  serious  risk  uonnetted  with 
the  bulkiness  of  the  injection^  Lactic  acid  and  the  digestive  ferments, 
which  Dr,  Kolleston  has  suggested  to  me  as  alteriuitives,  are  perhaps  not 
equally  suitable.  Lactic  arid  has  been  credited  with  setting  up  psendo- 
^^niembranous  bronchitis  wlien  ajccidentally  dropped  into  the  trachea*  and 
^^pts  eniplovinent  even  in  dilute  solutions  nught  be  open  to  question.  The 
^■digestive  ferments  have  been  tried  in  diphtheria  of  the  fauces  with  very 
^K unequal  results.  Trypsin  is  free  from  the  chemical  objection  which 
may  be  urged  against  pepsin,  and  to  a  slighter  extent  even  against  the 
vegetable  ferments  papayotin  and  papain,  which  act  best,  though  not 
exclusively,  as  does  pepsin,  in  acid  solutions.  The  results  obtained  with 
papayotin  in  diphtheria  were  not  encouraging.  The  favourable  opinion 
eut4*rtained  by  Hossbacb  has  not  been  shared  by  other  observers,  the 
solution  of  the  ferment  having  been  either  too  dilute  to  be  efiFeetive,  or, 
when  of  a  strength  sufficient  to  destroy  tlie  false  membrane*  not  free 
from  damaging  etfects  upon  the  mucous  surface.  Papain  itself,  the  more 
^H  powerful  product  yielded  by  the  fruit  of  Carka  Papaya  (papayotin  being 
^Bderived  from  the  milky  sap),  has  been  recommended ;  but  tfje  success  of  its 
^■employment,  even  with  the  advant^ige  of  the  relative  accessibility  of  the 
^M  turface  to  be  treated,  luis  not  been  such  as  to  bring  it  into  general  use. 
The  effects  of  the  intratracheal  injection  would  need  to  be  studied  ex- 
perimentally before  it  could  be  confidently  recommended,  since  any 
advaatdge  might  be  outweighed  by  the  slightest  irritation  set  np  in  the 
mucous  membrane. 

In  conclusion,  the  suggestion  of  a  loc*al  treatment  of  the  affection, 
whilst  opening  up  a  promising  therapeutic  prospect,  nuiy  prove  in  the 
event  impracticable.  In  any  case  the  attempt  to  carry  it  out  sliould  be 
made  with  the  utmost  caution.  The  local  treatment  by  bactericidal 
agents  and  the  hypodermic  treatment  by  antitoxins  are  possibilities 
eootingent  upon  the  results  of  future  pathological  discovery. 


F.    PLTTEID    BRONCHITIS 

In  the  course  of  an  inveterate  purulent  bronchorrhoea  the  expectora- 
tion occasionally  becomes  putrid;  and  to  this  condition  in  its  worst  form 
dthe   name   putrid   bronchitis  has  been  applied.     Putrid  exjjectoration 
c^urs  in  bronchiectasis,  and  is  commonly  associated  with  destructive 
aouary  lesions.     Instances  of  the  uncomplicated  kind  are  compara- 
ily  rare,  the  majority  of  the  cases  occurring  as  a  late  com]dication 
of  long-establisbi^il  bron<  Inal  dilatation. 

If  foulness  of  the  expectoration  in  itself  constituted  a  putrid  bron- 
chitis, w^e  mi«:ht  group  under  that  name,  together  with  many  cases  of 
aohiectasiSj  all  eases  of  pulmonary  gan serene,  of  gangrenous  tul>ercu- 
phthisis,  and  of  putrid  empyema  discharging  through  the  lung. 
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All  these,  however,  are  reiuoved  into  other  categories  by  reason  of  the 
prevtiiling  importanee  of  their  extra-brooch ial  lesions.  It  is  to  the  re- 
maining cases,  in  which  the  bronchial  trouble  either  stands  alone  or 
largely  predoniinate.s,  that  the  name  strictly  applies.  Although  even 
here  the  atfeetiou  is  seldoiU;,  if  ever,  absolutely  pritiiaiy,  the  pre-existing 
catarrh,  emphysema,  pleuro-pneiiniooiaj  interstitial  pneumonia,  or  tibroid 
degeneration,  whilst  they  account  for  a  delayed  expectoration  of  the 
bronchial  eontenta,  do  not  in  themselves  explain  their  putrid  decom- 
position. The  cause  of  the  latter  is  intra-bronehial ;  antl  two  views  have 
been  taken  of  its  etiolo^^y.  According  to  some  baeteriologists  putridity 
is  nuiinly  doe  to  the  influence  of  micro-organisms,  and  tlie  bronchitis  is 
secondary  to  the  microbian  invasion — a  view  to  which  we  shall  presently 
refer.  i.)ther  pathologists  have  regarded  the  bronchitis  as  the  primary 
eventj  and  have  sought  to  trace  the  sceptic  process  todetinite  structural 
changes  in  the  bronchial  mucous  membrane. 

The  association  of  gtingrene  witlx  bronchiectasis  hatl  been  dwelt  upon 
by  Laennec.  It  was  more  deiinitely  described  in  1841  by  Brlgnet  as 
affecting  the  terminations  of  the  dilated  tubes.  Marfan  has  recently  en- 
deavoured to  apply  the  same  explanation  to  putrid  bronchitis.  He 
assumes  the  existence  of  a  pritiiary  (jungrene  of  ike  bronchi  which,  he 
contends,  attacks  the  middle-sized  and  smaller  tubes  independently  of 
any  bronchiectasis,  or  in  associati*m  with  but  small  terminal  dilatations. 
Additional  evidence  will  be  needed  before  this  view  can  be  regarded  as 
proved.  Meanwhile  it  is  sigiulicant  that  lesions  of  this  kind  have  not 
been  noticed  by  other  observers;  and  that  in  one  case  in  which  they 
were  specially  looked  for  after  death  they  were  reported,  by  See,  to  have 
been  absent. 

The  view  more  generally  accepted  is  that  an  ordinary  bronchitis  may 
degenerate  into  the  putrid  form,  which  may  or  inay  not  be  a  merely 
passing  phascj  but  cannot  persist  for  long  periods  without  progressive 
damage  to  the  bronchial  structures  and  serious  risk  to  life. 

That  putridity  may  be  set  up  within  the  air-tubes  by  the  inhalation 
of  septie  matter  ie  a  possibility  suggested  by  cases  such  as  that  of  Tiede- 
mann,  in  wliich  this  was  brought  about  by  a  leakage  into  a  pulmonary 
cavity  from  a  traction  diverticulum.  The  attempt  to  attach  the  blame  to 
any  individual  variety  of  micro-organism  is  rendered  dithcult  not  onl3-  by 
the  number  of  microbes  gaining  access  to  the  bronchi,  but  also  by  the 
necessity  of  explaining  this  occasional  failure  of  the  protective  mech- 
anisms which  normally  succeed  in  repressing  them  even  in  cases,  for 
instance  those  of  phthisis,  apparently  most  liable  to  infection. 

The  bacteriology  of  the  sputum  has  already  grown  to  considerable 
proportions.  Among  the  numerous  micro-organisms  discovered  in  putrid 
expectoration,  several  of  which  have  been  cultivated,  J,  Lumniczer  has 
succeeded  in  isolating  a  bacillus  which  perhaps  may  be  the  same  as  that 
isolated  by  l>ernabei,  giving;  after  a  few  days,  the  same  odour  as  the 
sputum.  Bernabei  is  inclined  to  regard  putrid  bronchitis  as  directly  due 
to  the  growth  of  the  specific  bacillus  which  he  has  described,     Hitzig  has 
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likewise  described  two  bacilli  not  unlike  the  bacilli  coli  communis,  also 
yielding  a  fetid  odour. 

The  inhalation  of  oidium  albicans  was  regarded  as  the  cause  of  the 
affection  in  an  isolated  case  reported  by  Rosenstein;  and  Canali  has 
reported  a  case  in  which  actinomycosis  was  either  a  cause  or  a  compli- 
cation. 

The  sputum  sometimes  presents  a  brownish  discoloration ;  it  is  in- 
tensely fetid,  either  of  gangrenous  or  of  foul,  sweetish  odour.  It  sepa- 
rates into  three  layers — an  upper  muco-purulent  and  frothy  layer,  a 
middle  translucent  opalescent  layer,  and  a  lowermost  dirty,  yellowish, 
granular  layer  containing  the  solid  constituents  which  have  been  deposited. 
As  far  back  as  1850  Dittrich  had  described  the  plugging  of  some  of  the 
bronchial  tubes  by  small  friable  masses,  varying  in  size  from  that  of  a 
millet  seed  to  that  of  a  bean,  made  up  of  cellular  debris,  pus  cells,  granules, 
oil  globules,  haematoidin  crystals,  and  various  micro-organisms,  including 
the  monas  and  cercomonas  described  by  Kannenberg  and  by  Streng,  and 
leptothrix  pulmonalis.  These  "  Dittrich's  plugs  "  make  their  appearance 
in  the  expectoration  and,  together  with  the  intensely  fetid  odour,  settle 
the  diagnosis.  Fatty  crystals  (palmitic  and  stearic),  volatile  fatty  acids 
(valerianic  and  butyric),  leucin  and  tyrosin,  methylamin,  ammonia,  and 
sulphuretted  hydrogen  are  also  found.  Leptothrix  pulmonalis  occasions 
a  purple,  violet,  or  blue  discoloration  of  the  sputum  when  treated  by 
iodine,  a  reaction  observed  by  Virchow  and  by  Gamgee.  Jaffe's  observa- 
tions of  the  presence  of  minute  quantities  of  leucin  and  of  tyrosin  are  of 
interest  in  connection  with  the  ferment  obtained  from  the  sputum  by 
Filehne  and  by  Stolnikow,  which  they  regard  as  analogous  to  pancreatic 
ferment.  The  same  observers  confirm  the  observation  that  Dittrich's 
plugs  contain  a  substance  striking  blue  with  iodine. 

Morbid  anatomy. — Pathological  changes  special  to  the  affection  are 
comparatively  few.  The  post-mortem  appearances  are  those  of  an  intense 
bronchitis  and  peribronchitis  with  pneumonic  infiltration  of  the  surround- 
ing tissue.  Pneumonic  consolidation  may  be  found  extending  over  more 
or  less  extensive  patches;  but  the  greater  part  of  the^lung  is  in  a  state 
of  congestive  and  puriform  oedema,  and  the  bronchial  glands  are  swollen 
and  soft.  Some  of  the  bronchi  may  show  ulceration,  or  the  mucous  mem- 
brane is  softened  in  places  and  deprived  of  its  epithelium ;  or  it  may 
become  involved  with  the  adjoining  pulmonary  tissue  into  genuine 
gangrene.  Cases  of  this  kind  have  doubtless  supplied  Marfan  with  the 
basis  for  his  separate  description  of  a  gangrene  of  the  bronchi.  The 
collateral  changes  are  varied  according  to  the  morbid  antecedents  of 
each  case. 

The  symptoms  accurately  given  by  Dittrich  consist  in  a  sudden  onset 
of  feverishness  soon  assuming  a  typhoid  character,  intense  depression, 
collapse,  coma,  and  death.  The  attack  is  accompanied  or  preceded  by  an 
equally  sudden  change  in  the  sputum,  from  the  habitual  muco-purulent 
type  of  chronic  bronchial  catarrh  to  the  putrid  variety.  At  the  approach 
of  death  expectoration  diminishes  and  finally  ceases. 


The  long  paroxysmal  coughs  peculiar  to  advanced  excavating  disease, 
and  the  gushes  of  sputuiii  (if  bruiu-hieetasis  are  not  witnessed;  but  the 
frequency  of  the  cough  and  of  the  expectoration  is  often  severe,  particu- 
larly in  the  pleunvpneunjonie  and  hbroid  cases,  in  which  the  thoracic 
excursions  are  much  restricted.  Fever  of  a  rejnittent  type  is  usually 
present  throughout  the  putrid  stage;  and  it  may  be  regarded  as  a  meas- 
ure of  the  septic  absorption. 

The  diagnosis  is  based  upon  the  clinical  history  and  upon  the  nega- 
tive results  of  a  physical  examination  for  the  lesions  of  bronchiectasis, 
of  phtliisis,  and  of  pulmonary  gangrene. 

Tlie  prognosis  varies  according  as  the  putrid  condition  of  the  bronchial 
contents  is  grafted  upon  a  simple  chronic  catarrh,  or  is  combined  with 
deep-seated  tissue  irritation  and  overgrowth.  In  the  first  group  of  cases 
recovery  may  take  place  after  a  few  weeks,  but  relapses  will  be  apt  to 
oocnr.  In  the  second  group  the  fatal  tendency  may  be  hastened  by 
catarrhal  pneumonia,  acute  broucbitisj  pulmonary  gangrene,  i>leurisy, 
metastatic  abscesses  (including  cerebral  abscesses),  or  endoearclitis* 

Treatment  or  uROXcinTts.— ^Some  account  has  been  given  of  the 
treatment  of  plastic  bronchitis:  that  of  putrid  bronchitis  will  be  dealt 
wit!i  under  the  heaiiing  of  Fetid  Bronchiectasis,  The  other  varieties  of 
bronchitis  will  now  be  considered  in  turn  from  the  point  of  view  of  the 
abortive,  the  curative,  and  the  palliative  treatment;  and  of  prophylaxis. 

I.  Trachea-bronchitis. —  (a)  The  alMtrlU'e  (reatment  of  simple  chest 
cold,  at  its  preliminary  stage  of  coryza,  lias  probably  been  more  often 
attemjited  than  in  any  other  ailment,  and  with  a  greater  variety  of 
methcKls,  most  of  which  are  based  on  diaphoresis  and  diuresis.  The 
suppression  of  the  coryza  has,  however,  been  sometimes  attempted  by  a 
direct  lo<"al  action  on  the  mucous  membrane  of  the  njijier  air-passages,  or 
by  way  of  the  nervous  and  vaso-motor  system.  The  direct  application  of 
powders  or  snulls  variously  compounded  of  quinine,  eamphor,subnitrate  of 
bismuth,  morplune  and  astringents,  and  the  inhalation  of  stimulant  cam- 
phorated  vapours,  in  which  ammonia,  carlxiHc  acid,  iodine,  and  essential 
oils  are  pronnncnt  ingredients,  have  often  been  prescribed;  and  remedies 
of  this  kind  have  at  times  been  advertised  as  specifics.  Of  iuteiTial 
medication  two  metliods  have  been  used — the  tonic  and  the  sclI alive;  on 
the  one  hand,  liberal  doses  of  quinine  or,  as  strongly  advocated  by  my 
friend  Dr.  Isambard  Owen,  of  tht^  tincture  of  perchloride  of  iron;  on  the 
other,  large  doses  of  ])otassium  bromide  or  some  of  the  antipyretic  reme- 
dies receutly  brought  into  use,  especially  phenacetin^ 

Tlie  diaphoretic'  methods  do  not  need  any  detailed  description  :  they 
include  the  tniditional  help  of  a  Dover's  powder,  of  hot  grog, of  blankets,  of 
the  hot  air  or  Turkish  bath,  or  of  the  vapor  bath,  a  niedicatecl  modificar 
tion  of  which  has  enjoyed  some  reputation  in  eonrdry  districts.  In 
practising  this  homely  and  doubtless  efficacious  method  tlic  patient  stoops 
over  a  vessel  of  boiling  water  in  which  are  infused  a  quantity  of  selected 
herbs^  while  the  body  is  entirely  covered  with  a  sheet  or  blankets ;  after 
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minutes'  inhalation  of  the  aromatic  vapour  profuse  perspiration  is 
tidiieed,  and  a  cure  may  result.  The  late  Sir  Andrew  Clark's  favourite 
liaphoretic  treatment  was  the  hourly  administration  of  animoniuni  citrate 
listed  by  warm  drinks  and  warm  wraps. 

{)>)  Tlie  curative  irealmeid. — If  in  spite  of  all  eiTorts  trachea-bronchitis 
should  advance,  its  rapid  relief  can  only  be  secured  bj  rest  in  bed,  fluid 
diet^  warm  drinks,  and  assiduous  treatment  beginning  with  a  quickly 
acting:  purge  and  combining  diuretic  and  sedative  action  with  the  all- 
important  diaphoresis.  A  hot  foot-bath  with  the  addition  td"  mustard,  a 
mustard  poultice  to  the  front  of  the  chest,  and  the  inhalation  of  steam 
medicated  with  terebene,  evicalyptol,  or  the  compound  tincture  uf  benzoin, 
are  valuable  adjuncts  to  the  treatment.  As  soon  as  decided  improvement 
becomes  manifest,  iron  and  qninine  should  be  substituted  for  the  saline 
remedies,  and  the  ordinary  diet  resumed. 

II.  SijQiple  acute  bronchitis  of  the  middle-sized  tubes.  —  This 
affection,  though  not  usually  dangercms^  calls  for  judicious  and  active 
treatment  The  preliminary  measures  are  directed  to  the  relief  of 
congestion  of  the  livt^r  and  uf  the  alimentary  can :il  by  two  to  four  grains 
of  calomel  followed  in  an  hour  or  two  by  a  black  draught.  Meanwhile 
arrangements  are  to  be  made  for  the  regulation  of  the  temperature  of  the 
room,  at  a  mean  of  about  (lo**  F. ;  for  the  occasional  supply  of  steam,  and 
for  ita  medication  with  eucalyptus,  thymol,  or  woobfir  oil.  The  delay 
before  purgation  may  afford  time  for  a  foot-bath  or  for  tlic  application  of 
mustard  leaves  to  the  calves,  to  the  upper  sternum,  and  to  the  shoulders, 
—  or  nf  dry  cups  over  the  back.  Blisters  are  unnecessary,  and  may  be 
inconvenient  during  the  subsequent  perspiration.  The  patient  should  be 
kept  in  bed  and  allowed  to  assume  the  pjosition  of  greatest  comfort, 
[probably  one  of  slight  elev^atioo  of  the  head  and  shoulders. 

The  more  quickly  diaphoreHiti  can  be  obtained  the  greater  will  be  the 

!  of  checking  the  spread  of  the  bronchitis.     The  w^et-pack  is  some* 

riimes  used  ;  but  more  generally  the  vapour-bath  will  be  preferred,  some 

Lforni  of  which  may  easily  be  improvised.     Internally  the  adijiinistration 

J^acetate  of  ammonium,  spirits  of  nitrous  ether  and  of  chloroform,  with 

ip  of  squills  or  of  red  poppies,  and  infusion  of  senega,  will  be  found 

[useful  together  with  other  means  of  keeping  np  the  perspiration.     In 

more  active  iuflamraation  nothing  will  relieve  the  tightness  at  the  chest 

and    the  hardness  of  the  cough,  wlnlat  reducing  arterial  tension  and 

keeping  the  skin  moists  better  than  antimony.     Relatively  small  doses 

(not  exceeding  8  iiV)  of  antimonial  wine,  combined  with  «mall  doses  of 

I  Trovers  p*>wder,  or  of  bimeconate  of  morphine,  the  tendency  of  which  is 

[likewise  to  relax  arterial  ami  bronchial  spasm  and  to  reduce  active  conges- 

Ition,  afford  much  relief.     A  fluid  diet  of  beef  tea,  milk,  grueb  and  tea  of 

moderate  strength,  belongs  to  this  stage ;  and,  when  administered  warm, 

'  adds  much  to  the  action  of  the  treatment. 

Exjjectorantii.  —  Antimony,  used  as  indicated  above,  undoubtedly 
loosens  the  phlegm  and  promotes  its  expectoration;  but  a  different  com- 
biDatioD  is  called  for  as  soon  as  the  initial  discomfort  has  been  allayed, 


and  the  skin,  kidneys,  and  liver  have  been  thoroughly  brought  into  action. 
It  is  now  time  for  the  direct  expeet^rirauts — squills,  ipecacuanha,  car- 
bonate of  ammonium,  and  especially  potassium  iodide,  which,  in  cajses 
presenting  much  spasm  of  the  air-tubes,  may  be  successfully  combined 
with  the  ethereal  tincture  of  lobelia  and  spirits  of  cWoroform. 

iiellatlontiaf  one  of  the  early  remedies  for  bronchitis,  Ivds  not  perma- 
nently held  the  position  repeatedly  claimed  fur  it.  This  suggests  that 
it  nmy  not  be  equally  suitable  to  all  cases,  and  that  in  some  instances  the 
adjustment  of  the  dose  may  be  a  matter  of  unusual  importance,  as  might 
well  happen  with  a  drag  possessing  several  powerful  physiological  actions. 
Each  of  the  latter  ha^j  in  turn  been  credited  with  the  remarkable  results 
reported  by  observ^ers.  As  the  element  of  broncliial  spasm  in  varying 
,  degrees  enters  into  all  causes  of  bronchitis,  belhidonna  would  be  more  useful 
where  this  factor  more  largely  prevails ;  as  in  the  bronchitis  of  asthma  and 
sometimes  of  empliysema.  Iti  eases  of  this  kind  the  remedy  has,  in  my 
experience,  occasionally  afforded  more  relief  when  worn  as  a  plaster  over 
the  chest  than  in  the  form  of  internal  medication.  Recently  Dr.  Sydney 
Ringer  lias  recalled  our  attention  to  its  etticacy  in  bronchitis  in  reliev- 
ing the  incessant  cough  and  checking  the  How  of  mucus,  which,  whether 
viscid  and  scanty  or  profuse  and  watery,  is  regarded  by  him  rather  a.s  an 
increase  of  secretion  than  as  an  inHamniatory  product.  He  prescribes 
10  ^i  doses  thrice  daily  or  oftener.  ihi  the  strength  of  the  same  property 
of  checking  the  secretion  he  suggests  its  employment  in  t-ther  bronchitis, 
and  in  those  cases  in  which  aspiration  of  the  chest  is  followed  by  a 
profuse  and  sometimes  suffocating  amount  of  expectoration.  The  value 
of  belladoima  is  also  advocated  by  Dr.  Murrell,  who  |ioints  out  that  the 
same  advantages  may  be  obtained  by  a  solution  of  homatropine.  Lastly, 
Mr.  Da  vies  of  Sherborne  has  dwelt  upon  its  **  magic  "  effects  as  an  in- 
halation, not  only  in  asthma  but  in  jicute  bronchitis.  He  recommends 
the  use  of  1  grain  of  the  extract  in  ^  oz.  of  water  with  SiegeFs  inhaler, 
which  has  the  atlditional  advantage  of  moistening  the  atmosphere. 

hikafations. — To  allay  the  irritable  cough  conium  orchhux>form  may 
be  added,  in  the  steam  inhaler,  to  representatives  of  tlie  turpentine 
group,  such  as  thymol  or  eucalypto!;  but,  for  the  relief  of  spasm  of  the 
smaller  tubes,  the  dry  inhaler  *  is  usually  fouufl  more  effectual.  It  con- 
sists essentially  of  a  WooKfe^s  bottle,  provided  with  a  long  inhaling  tube 
and  mouthpiece,  and  packed  with  tow  or  loose  cotton-wool  steeped  in 
volatile  principles  which  impregnate  the  air  inhaled  throuffh  the  bottle. 
The  chief  sedative  agent  to  be  used  in  all  the  mixtures  for  inhalation  is 
undoubtedly  spirits  of  chlorofonn  ;  the  otlier  constituents  nmy  be  freely 
varied  according  to  indications  and  to  suit  the  patient*s  taste. 

Emetics  and  bkj'diHff,  formerly  much  in  vogue  and  regarded  as  almost 
indispensable,  are  still  not  infrequently  resorted  to  in  some  European 
eountrieaj  but  they  have  long  been  neglected  in  England.  As^ainst 
this  neglect  Dr.  ('.  J.  Hare  has  raised  an  energetic  protest     He  has 

1  For  a  falter  deftcription  of  this  apparatus  by  the  writer^  vide  CUnical  JourmL  2t»t 
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specially  iusisted  on  the  great  value  of  emesis  in  acute  bronchitis.  In 
atklttiou  to  its  general  and  hepatic  action,  it  not  only  removes  the 
i^xisting  accumulation^  but,  by  its  mechanical  effect,  squeezes  out  of  the 
mucous  membrane  a  large  quantity  of  the  effete  eelhilar  and  mucous 
luat'eriaK  thus  warding  off  the  dauger  of  an  implication  of  the  smaller 
tubes.  Its  early  employment  before  the  onset  of  this  complication  would 
be  free  from  the  risk  of  overtaxing  the  heart  at  a  time  when  ret  uvery  in 
great  measure  depends  upon  the  cardiac  energ}^  being  fully  sustained. 

Biefdtnfj  was  prescritied  early  in  the  attack  in  bygone  days.  At  the 
present  time  it  is  not  systematically  used  as  a  prophylactic,  but  is 
reserved  for  any  more  urgent  symptoms  which  might  supervene.  The 
r  lit  of  the  catarrhal  muco-purulerit  stage  of  tins  milder  form  of 

(  ;  IS  is  practically  the  same  as  that  of  chronic  bronchial  catarrh, 

and  to  that  section  the  reader  is  referred. 

Ill*  Acute  suffocative  bronchitis  of  the  adult.  —  In  all  cases  of 
severe  brouchitis,  or  in  any  ease  of  mild  bronchitis  threatening  to  become 
severe,  the  first  and  alhiniportant  indication  is  to  provide  a  ready  supply 
of  oxytien.  In  a  dilute  form  oxygeu  cannot  fail  to  be  of  use  even  before 
the  onset  of  urgent  dyspurea;  and  it  cannot  do  harm.  When  dyspnea 
has  set  in,  the  tunount  of  relief  its  undiluted  administration  will  allord  is 
limited  only  by  the  difficulties  of  respiration.  The  objection  that  the  air- 
distended  chest  and  the  choked  bronchioles  often  refuise  to  inspire  has 
led  some  authors  to  regard  the  treatment  by  oxygen  as  useless  ;  but  this 
should  not  discourage  our  efforts,  for  we  must  l)ear  in  mind  how  relatively 
small  is  the  bulk  of  oxygen  which  corresfionds  to  the  ordinary  intake  of 
air;  during  the  stage  of  greatest  severity  the  inhalation  of  oxygen  in  some 
form  or  other  should  be  maintained  contiuutmsly.  This  method  tends 
to  fulfil  two  needs,  the  pulmonary  and  cardiac.  The  excellent  results 
of  the  h>cal  treatment  of  cutaneous  ideers  by  an  atiuospliere  of  oxygen 
as  originally  prest^ribed  and  practised  by  Dr.  George  Stoker  would 
lead  us  to  expect  a  like  beneficial  action  upon  the  mucous  membrane. 
But  the  second  is  perhaps  the  more  important  function:  final  success 
in  a  protracte<l  and  severe  struggle  for  breath  is  directly  dependent  upon 
the  vigour  of  the  heart  and  upon  the  endurance  of  the  respiratory  muscles. 
Any  improvement  in  their  effectual  working  will  tend  to  increase  the 
subsequent  intake  of  oxygen,  and  with  it  the  cardiac  and  thoracic 
energy. 

Another  thprapeiitie  agent  of  imjKJrtance  is  moisture  supplied  as 
itenm.  Its  applieatioUt  however,  needs  care.  An  excess  of  steam,  or 
sHll  worse,  of  the  heat  directly  due  to  it  and  to  the  lamp  or  \m  used  to  \ 

raise  it,  is  injurious.     Steam  and  oxygen  w^irk  w^dl  togetlierj  thf^  dryness  ^ 

of  the  oxygen  is  tempered  by  the  steam,  and  the  depressing  effect  of  the  : 

vapour  is  relieved  by  the  stimulation  of  the  gas.  -I 

In  the  medicinal  treatment  three  objects  must  be  kept  steadily  in  view  i 

from  the  first,  all  being  urgent  :-=(i.)  to  keep  up  the  patient*s  strength  j 
fii.>  to  relieve  the  bronchial  spasm  as  much  as  possible;  (iii.)  to  mature, 
that  isy  to  loosen  the  catarrh.     A  preliminary  dose  of  calomel,  followed  \ 
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by  a  saline,  will  do  good  in  every  way ;  but  this  is  the  full  extent  to 
which  any  depressing  treatment  or  metliods  involving  exertion  on  the 
part  uf  the  patient  ean  be  eonntenanced,  Tiie  question  of  an  emetic 
ahonld,  however,  be  considered,  and  wiJl  need  ninch  judgment.  This 
remedy  is  otie  exclusively  for  early  employment.  A  large  jueket  ponltieej 
made  as  light  :is  it  is  imssible  in  front,  is  of  distinct  advantage. 

Aleulujlie  stimnlation.— Whenever,  as  in  this  dangerons  malady,  the 
patient^s  safety  lies  in  the  correctness  of  the  estimiitc  we  can  form  uf  his 
vital  powers  fbs  a  guide  to  treatment  th^  worst  evil  would  be  a  delusive 
aspect  of  strength:  tlie  early  ami  over-zealous  administration  of  alcohol 
entails  this  risk.  Although  in  certain  cases  a  need  for  alcoholic  stimula- 
tion  may  seem  to  exist  from  the  first,  let  us  bear  in  mind  that  alcohol 
is  not  curative  in  sutft>cative  bronchitis  ;  it  should  not  be  our  first  resort^ 
but  be  brought  in  rather  a.s  a  powerful  reserve  to  carry  a  desperate 
position  or  to  enstire  its  being  firmly  held.  It  is  impossible,  of  course, 
to  lay  down  any  general  rule  as  to  the  time  for  the  employment  of 
alcohol.  The  physician's  estimate  of  the  actual  and  prospective  store  of 
cardiac  energy  in  the  individual  case  is  the  best  guide. 

("ardiac  stimulants.— Meanwhile,  however,  cardiac  stimulants  are  to 
l>e  iulministered  without  any  delay.  A  mixture  containing  carbonate  of 
ammonium  in  sufficient  amount,  liquid  extract  of  cinchona,  ioilide  of 
potassiuiii  (3  grains),  and  antimonial  wine  (3  tt^),  with  syrup  uf  squills 
and  senega,  may  be  administered  every  two  or  three  hours  at  first.  A  few 
<loses  of  the  following  mixture  may  also  be  at  liaml  for  separate  adminis- 
tration: lo  to  20  drops  of  tincture  of  digitalis,  5  t^  of  liq.  stryehninne» 
IfO  vci  of  sill  j>huric  ether  or  of  aromatic  si)irits  of  ammonia,  with  compound 
tincture  of  lavender  or  some  other  exeipient.  A  dose  or  two  shotdd  be 
prescribed  against  the  risks  of  the  niglit,  and  may  be  given  at  suitable 
intervals  or  under  special  indications  in  the  day. 

The  frequency  of  the  administiFation  of  the  expectorant  is  modified 
accordiug  to  the  progress  of  the  case  j  and  an  occasional  intermission  of 
it,  with  some  cooling  acid  draught  as  a  substitute,  may  be  welcome  to 
the  patient.  Perceptible  amendment  should  be  noticeable  within  the 
first  twenty-four  hours.  In  the  worst  cases  it  will  not  be  a  discouraging 
result  if  the  patient  has  done  no  more  than  maintain  his  strength. 

Mechitnh'iiH If  aided  expiratiou. — ^As  previously  stated,  the  existence  of 
emphysema  is  a  specially  dangerous  factor,  an<l  may  call  for  something 
more  than  medicinal  treatment.  1  have  found  decidedly  good  results 
from  mechanical  assistance  to  expiration  ;  this  may  be  carried  out  by  the 
attemlant,  who  places  his  hands,  well  spreatl  out,  over  the  axillary  bases 
of  the  patient's  lungs,  and  exerts  very  carefully  timed  pressures, 
judiciously  adapted  to  the  phase  of  spontaneous  expiration.  The 
special  appropriateness  of  this  method  rests  on  the  fact  that  in  emphy* 
sematous  cases  an  important  part  of  thedyspncea  and  impeded  expiration 
is  dependent  u|k>u  the  inherent  weakness  of  the  elastic  fibre  of  the  air- 
sacs,  over  and  above  the  mechanical  obstacle  produced  within  the  small 
tubes  by  the  viscid  secretion.     The  larger  the  share  of  the  first  of  these 
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two  factors  in  the  individual  case^  the  greater  will  be  the  relief  obtained* 
The  luethod  may  be  tried  in  all  cases,  but  requires  to  be  used  with 

»iilerable  discretion,  and  with  due  regard  to  the  patient's  feelings^ 
the  effect  produced  upon  the  depth  and  froqueney  of  breathing. 

A  case  cannot  remain  stationary  at  this  stage;  if  it  do  not  iuqirove 
^tt  is  rapidly  deteriorating^  and  at  any  moment,  owing  to  progressive 
congestion  of  the  right  heart,  exhaustion  may  set  in.  Otir  duty  is  to 
apply  the  only  adequate  remedy,  venesection,  without  waiting  ftu"  the 
manifestations  of  extreme  cyanosis,  cold  sweats,  jactitation,  and  flutter- 
ing pulse.  Direct  puncture  of  the  right  auricle  is  for  obvious  reasons 
impracticable  ;  but  the  next  best  means  to  a  sudden  and  ample  de|>letion 
of  the  cavity  is  to  open  the  external  jugular  vein,  froui  which  K  to  10  oz. 
should  be  boldly  abstracted.  The  liciiefit  obtained  is  immediate  and 
considerable  *,  the  duration  of  it  will  depend  upon  the  degree  of  remaining 
cardiac  energy. 

At  this  moment  alcoholic  stimulation,  if  not  previously  pushed  with 
improvidence,  should  prove  a  boon.  This  is  also  the  time  to  bring  every 
cardiac  tonic  to  bear,  and  to  inject,  if  necessary,  under  the  skm  ^^ffth  to 
rj^jjth  grain  of  strychnine.  Oxygen,  if  it  had  been  discoutinued,  should 
again  be  inhaled.  Any  resulting  rally  in  the  canliac  and  general  energy 
will  afford  a  fresh  opportunity  for  clearing  the  chest  of  loose  jnueua. 
After  a  series  of  mechanically  aided  expirations  the  patient  shonld  be 
encouraged  to  cough  up  the  accumulations;  and,  by  repeating  this 
process,  a  good  deal  may  be  got  rid  of. 

Very  shortly  after  the  bleeding — as  soon  as  the  respiration  has  been 

ended  to— the  treatment  of  the  right  heart  should  be  resumed.  It  is 
l4mportant  to  save  it  from  a  return  of  its  previous  engorgement.  A 
liberal  supply  of  india-rubber  cups  (six  to  eight)  should  be  applied  to  the 
chest  simultaneously,  utilising  any  position  accessible  withoirt  undue 
disturbance  ttj  the  patient;  and  each  of  them  should  be  reapplied  in 
rotation,  so  that  the  depleting  action  may  be  kept  up  for  a  relatively 
considerable  pt^riod*  At  the  same  time  mustard  leaves  may  be  used  to 
the  calves. 

Good  results  may  be  obtained  from  this  alternation  of  the  cardiac  and 
of  the  respiratory  treatment,  and  from  the  coutinoed  admiuistnition  of 
dtgit-ahs,  bark,  and  ammonia.  If  all  these  fail,  no  other  measures,  sucii  as 
electrieity  in  its  various  forms,  will  succeed. 

The  treatment  to  be  followed  in  favourable  cases,  after  recovery  from 
thc"  asphyxial  stage,  is  analogous  to  that  which  has  been  described  utuler 
a  previous  headini:^. 

IV.  CftpiUttry  bronchitis.— Tu  infants  and  small  children  the  same 
dangers  have  to  be  reckoned  with,  but  they  are  complicated  with  that  of 
pulmonary  collapse,  which  is  practically  beyond  our  power  of  control,  and 
with  the  yet  more  uncontrollable  pneumonic  changes.  Fortunately 
the  onset  is  often  less  rapid  than  in  the  acute  sufffvcative  bronchitis 
of  the  a^lult,  and  affords  a  somewhat  wider  opportunity  for  treatiuent* 

We  are  acquainted  with  three  measures  of   prhnary    importance: 


poulticing^  emetics,  and  the  combiDed  inhalation  of  steam  and  of  oxygen, 
Poultices  frequently  renewed  are  t^peeially  useful  in  the  siivall  diests  of 
children,  but  it  is  essential  that  they  should  he  light.  The  old  praetice 
of  the  early  iuLduetion  of  vomiting  is  probably  the  most  effectual  nu'ans 
of  saving  life,  and  is  not  in  itself  a  source  of  danger^  tlie  aet  being 
relatively  easy  in  small  children.  If  the  ciise  be  seen  before  the  onset  of 
marked  respiratory  distress  the  strength  will  be  quite  equal  to  this 
treatment;  and  any  sign  of  reispiratory  retraetion  uf  the  thoracic  base 
should  call  for  its  immediate  employment.  For  threateiung  pulmonary 
collapse  vomiting  is  probably  the  best,  if  not  the  only  cure.  It  tends 
to  fulfil  two  essential  needs,  namely»  the  dislodgmeut  of  the  mucus  from 
the  bronchioles,  and  the  inflation  of  the  lobules  in^  the  deep  inspirations 
counected  with  vomiting.  This  is  indeed  the  safest  way  of  carrying  out 
the  method  briefly  described  in  the  treatjuent  of  thea<lult;  namely, 
that  of  affording  some  mechanical  assistance  to  the  thoracicand  pulmonary 
movements.  Tart^ir  emeti*^  is  generally  consiiiered  to  be  rnniecessarily 
depressing.  A  dose  of  sulphate  of  zinc,  follow^ed  by  relays  of  ipecacuanha 
wine  and  of  lukewarm  drinks,  is  a  projnpt  and  effectual  agent.  Dr. 
Rolleston  has  found  good  results  from  the  hypodermic  injection  of  apo- 
morphine  ^^j^  gv.  with  liq.  strychuirue  "i  ,V  to  prevent  collapse. 

Steam  is  readily  supplied  in  suflicient  quantity  with  the  help  of  the 
ateain-tent  The  latter  should  never  form  a  complete  investment,  but 
be  limited  only  to  the  head  of  the  bed,  or  to  three  of  its  sides.  It  is 
dangerous  to  render  the  atmosphere  oppressive.  The  inhalation  of 
oxygen  needs  special  management  in  children.  Iho  attempt  should  ever 
be  made  to  place  the  tube  into  the  mouth ;  it  is  quite  enough  to  direct 
the  stream  of  gas  towards  the  nostrils.  The  flrst  tendency  to  resist  the 
apparent  interference  is  easily  got  over^  and  even  infants  take  kindly  t^ 
the  gas  when  they  have  experienced  the  relief  it  gives*  The  administra- 
tion need  not  exceed  more  than  a  few  minutes  at  a  time. 

Medicinally  the  lines  to  be  followed  are,  with  some  minor  differences, 
almost  identical  with  those  indicated  for  the  adult.  Belladonna  is  a 
remedy  not  to  be  lost  sight  of  in  the  capillary  bronchitis  of  infants  and 
of  young  children.  l>r.  March,  who  is  loud  in  its  praise,  administers  it 
in  minim  doses  every  four  hours  for  infants  of  six  months  old,  but 
reduces  the  dose  on  the  slightest  indication  of  improvement.  He  ascribes 
its  value  to  its  stimulant  action  on  tlie  respiratory  centres ;  and  this  is  to 
be  set  against  the  objection  sometimes  made  that  it  checks  the  action  of 
tlie  skin  and  the  bronchial  secretion,  both  of  which  we  have  l>een  taught 
to  promote. 

In  the  capillary  bronchitis  of  old  persons  neither  emetics  nor  bleeding 
are  af!missible  under  ordinary  circumstances.  In  them  treatment  must 
consist  in  careful  feeding  and  stimulation,  the  saving  of  energy,  the 
promotion  of  expectoration,  and  constant  and  judicious  nursing.  Oxygen 
is  indispensable;  and  the  regulation  of  the  temperature  and  of  the  moist- 
ure of  the  atmosphere  is  also  a  point  of  much  nicety. 

Theoretically,   mechanically    aided  expiration  would   seem    to   be 
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specially  indicated ;  but  the  rigidity  of  the  senile  cartilages,  although 
not  always  so  great  as  might  be  expected,  is  an  apparent  objection  to 
the  method.  Moreover,  the  other  conditions  are  not  quite  simple,  and 
aged  patients  are  often  intolerant  of  any  mechanical  interference  with 
the  thorax. 

Among  internal  medicines  the  stimulant  and  balsamic  expectorants 
are  specially  appropriate,  and,  up  to  a  certain  point,  successful.  Quinine 
or  caffeine  may  have  to  be  associated  with  carbonate  of  ammonia,  although 
they  are  not  in  themselves  remedies  for  the  cough.  Digitalis  and 
strychnine  must  also  be  thought  of,  and  called  to  aid  if  necessary. 
Strong  counter-irritation  cannot  be  recommended  without  reservation, 
and  blisters  are  not  advisable.  A  milder  form  of  stimulation  of  the 
skin  may,  however,  be  obtained  from  the  application  to  the  front  of  the 
chest  of  flannel  sprinkled  with  a  drachm  or  two  of  terebene,  which  also 
serves  the  purpose  of  an  insensible  inhalation. 

As  previously  explained,  capillary  bronchitis  at  an  advanced  age  is 
a  most  fatal  affection,  and  the  chief  aim  and  result  of  treatment  may  be 
but  a  short  prolongation  of  life. 

V.  Acute  gouty  bronchitis. — The  special  form  of  acute  bronchitis 
ooxjurring  in  gouty  subjects,  sometimes  as  a  precursor,  at  other  times  as 
a  phenomenon  of  recession  of  the  arthritic  trouble,  is  apt  to  be  alarming 
in  its  onset,  and  sometimes  fatal.  The  special  features  are  the  degree  of 
the  pulmonary  congestion  and  the  irregularity  of  the  heart.  The  sudden 
subsidence  of  these  grave  symptoms  on  the  reappearance  of  the  arthritis 
has  suggested  the  old  treatment  of  applying  mechanical  irritation  to  the 
great  toe  or  other  joints  with  a  view  to  calling  back  the  local  inflam- 
mation. If  this  attempt  should  succeed,  pulmonary  relief  will  frequently 
follow ;  but  the  remedy  is  an  uncertain  one.  Moreover,  the  bronchitis 
does  not  always  stand  in  this  relation  to  the  articular  paroxysms ;  it  may 
be  independent  of  them ;  and  it  should  be  borne  in  mind  that  its  gravity 
is  sometimes  the  expression  of  a  complicating  renal  difficulty.  The 
indications  in  the  more  urgent  stage  are  stimulation  and  derivation. 
Among  derivatives  the  most  convenient  are  mustard  foot-baths  and  dry 
cups  freely  applied ;  whilst  a  rapidly  acting  purge,  such  as  calomel  and 
senna,  should  be  followed  up  by  mild  doses  of  colchicum  and  of  an 
alkali,  if  no  special  contra-indication  should  exist. 

VI.  Symptomatic  bronchitis. — The  treatment  of  the  bronchitis 
associated  with  the  infectious  fevers,  sometimes,  as  originally  observed 
by  Laennec,  throughout  their  course,  does  not  often  call  for  separate 
attention.  The  management  of  the  bronchitis  of  asthma  and  of  hay- 
fever,  of  mechanically  induced  bronchitis,  of  the  bronchitis  of  phthisis, 
and  of  that  incidental  to  other  parasitic  diseases,  will  be  considered  in 
other  sections  of  this  work. 

VII.  Chronic  bronchitis. — The  varieties  of  chronic  bronchitis  call  for 
some  detail  in  their  several  treatment ;  but  for  all  of  them  our  therapeutic 
agents  may  be  arranged  under  four  main  indications :  (i.)  the  atmospheric 
treatment,  including  the  climatic ;  (ii.)  the  topical,  including  counter- 


irritation  5  (iii-)  the  medieina],  and  (iv*)  the  constitutional,  including  the 
baloear  trcatnient. 

(i.)  The  value  of  climatic  treatment  is  demonstrated  by  the  rarity  of 
chronic  bronchitis  among  inhabitants  of  more  temperate  zones,  and  by 
the  improvement  of  invalids  from  the  north  wliilst  under  the  warmer 
influences.  Fur  the  larger  number  distant  journeys  are  impraetieable  ; 
artificial  atmospheric  conditions  must  therefore  be  devised*  The  essentials 
in  an  ai  tihcial  atmosphere  are  purity  of  the  air-supply,  freedom  from 
suspended  particles,  and  due  regulation  of  tem]>erature  and  moisture. 
A  constant  renewal  of  air  without  osciJlations  in  the  temperature,  and  a 
proper  supply  of  moisture — the  dryness  of  artificially-heated  air  being 
specially  noxious  in  chronic  bronchi tis^^are  problems  claiming  earnest 
attention  in  practical  hygiene.  Evenness  of  temperature  and  of  moisture, 
if  they  can  be  secured,  will  enable  the  chrouic  bronchi  tic  to  spend  indoors 
the  periods  of  more  wintry  weather,  whilst  occasionally  enjoying  exercise 
in  the  open  during  warmer  spells.  Hut  this  after  all  is  merely  protective 
treatment,  rather  devised  for  safety  than  for  cure. 

(ii.)  Topical  treatment. — Atmospheric  therapeutics  aira  at  something 
more  than  mere  propliylaxis,  and  are  needed  in  the  more  active  stfrges. 
Strictly,  the  term  should  be  limited  to  the  volatile  agents,  which  can  be 
used  to  impregnate  the  air  at  the  normal  temperature.  Members  of  the 
turpentine  grou|i — terebene,  pinol,  cresol,  eucalyptolj  creasote,  tar,  car- 
bolic acid,  iodine,  and  the  like — are  all  in  some  slight  degree  volatile j 
though  not  to  the  extent  observed  in  the  case  of  chloroform,  alcohol,  and 
ether.  Chloride  of  ammonium  vapour,  supplied  by  means  of  a  special 
inhaler,  may  be  combined  with  some  of  the  vapours  enumerated.  All 
these  substances  maybe  inhaled  in  greater  concentration  when  combined 
with  steam,  and  this  method  has  the  most  bem^iicial  effect  The  prac- 
tical means  of  volatilising  carbolic  acid  and  other  agents  at  varying 
temperatures  have  received  much  attention  from  Dr.  Robert  Lee. 

Reference  has  already  been  made  to  the  dry  inhaler  by  means  of 
which  the  more  volatile,  as  well  as  a  slight  proportion  of  the  less  volatile, 
substances  can  be  directly  inhaled  with  the  inspiratory  current.  Lastly, 
the  line  atomising  or  nebulising  sprays,  for  which  some  excellent  appara- 
tuses have  recently  l>een  introduced,  enable  us  to  add  to  the  list  of  the 
atmospheric  agents  almost  any  of  the  non-volatile  substances,  provided 
they  be  soluble.  Common  salt,  bicarbonate  of  sodium,  chloride  of 
ammonium,  alum,  tannin,  and  various  astringents  may  be  thus  used  as 
required.  A  proportion  of  the  spray  probably  passes  the  glottis,  though 
doubtless  the  greater  part  is  condensed  on  the  pharyngeal  walls.  To 
this  minimum  introduced  into  the  lung  we  cannot  fail  to  attribute  a  share 
in  the  marked  benefit  obtained;  and  we  recognise  in  it  a  first  step  to- 
w^ards  the  more  vigorous  topical  treatment  by  intralaryngeal  injections, 
from  which  excellent  results  may  be  expected  in  a  large  number  of  cases. 
The  laryngeal  insufflation  of  fine  powders  is  less  commonly  used,  and, 
owing  to  the  ciliary  function,  it  is  doubtful  whether  their  action  would 
extend  much  below  the  trachea  itself. 
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Counter-irritation  is  of  imdoubted  value  io  most  forms  of  chronic 
bronchia]  catarrh,  for  the  treatment  of  the  exiu^erbatious.  Its  usual 
modes  of  application  are  the  irritating  liniments  and  applications,  such  as 
crotosi  oil,  blistering,  and  the  actual  cautery.  The  latter  is  extt-usively 
used  in  France  under  the  name  of  ^^ pmnles-fie-fen/^  for  the  relief  of  cough, 
of  locral  pain,  and  of  profuse  expectoration*  For  the  same  objects  bHster- 
ingis  invariably  usef  uL  In  initrid  brondiiliit  blisters  may  pruvc  of  decided 
service  in  checking  both  the  ftrtor  and  the  amount  of  the  expectoration*, 
and  in  those  cases  where»  owing  to  tibrosis  of  the  lung,  Cluiplin's  treat- 
ment by  creasote  inhalation  is  not  successful,  this  mode  of  relief  should 
be  tried. 

(iii.)  Internal  trmtmtnf  has  regard  not  only  to  the  inrmediate  relief 
of  Uie  bronchial  trouble,  but  also  to  constitutional  requirements.  The  Hst 
of  those  drugs  which  are  beneficial  to  the  membrane  need  not  be  given 
in  full;  their  active  constituents  are  usually  such  as  can  be  exhaled  into 
the  lung,  so  as  to  take  effect  on  the  brouchial  membrane.  All  tlie 
derivatives  of  tar,  and  tar  itself,  the  turpentines,  and  the  balsams  are 
valuable  in  the  treatment  of  chronic  buonchitis.  The  more  direct  ex- 
pectorants are  also  so  me  limes  needed,  especially  when  tonics*  which  are 
otherwise  to  be  preferred,  act  as  a  source  of  irritation.  The  prepara- 
tions of  conium,  squills,  ipecacuanha,  senega,  in  combination  with  mild 
aalines,  will  prove  of  value  in  these  irritable  forms  ;  and  if  there  should 
be  much  spasm,  morphine,  belladonna,  hydrocyanic  acid,  lobelia,  and  like 
a^nts  may  be  required.  Of  the  internal  remedies  taking  special 
effect  on  the  secreting  function  of  the  membrane  four  groups  may  be 
especially  mentioned;  (a)  Certain  balsams,  such  as  balsam  of  Peru,  of 
tolu,  and  the  compound  tincture  of  benzoin  ;  among  the  oleo-reains 
eopaibaf  and  amoug  the  tar  derivatives  creasote  and  guaieol  (to  be 
taken  in  capsules).  These  remedies  stimulate  the  membrane  and  tend  to 
diminish  the  catarrh,  (b)  Iodine  in  all  its  combitiations,  and  particularly 
as  iodide  of  potassium,  has  the  opposite  tendency,  and  is  especially  useful 
when  the  mucous  membrane  is  dry  and  the  expectoration  scanty  and 
di0icult,  as  in  the  so-called  dry  catarrhs,  (c)  Sulphur  and  the  sulphides 
have  long  enjoyed  a  reputation  for  the  relief  of  suppurative  conditions, 
and  their  checking  influence  on  the  profuse  mucopunUent  discharge  of 
bronchorrhcea  and  the  worst  forms  of  catarrhs  is  striking.  VVlien  this 
can  be  combined  with  the  tonic  effect  of  a  bracing  air  and  with  thermal 
treatment,  results  may  he  obtained  such  as  have  established  the  reputa- 
tion of  Harrogate  in  this  country;  and  of  Eaux  Bonnes,  Cauterets, 
Luehon,  Aix-les-Bains,  and  other  stations  abroad. 

At  all  thermal  stations  patients  are  subjected  to  a  limited  course  of 
treatment  by  baths,  mineral-water  drinking,  and  exercise  in  the  open  air. 
When  sulphur  is  administered  to  a  patient  treated  at  home  the  same 
attention  should  be  given  to  a  limitation  of  the  period  of  administration, 
lest  irntabiHty  of  the  mucous  membrane  or  irritability  of  the  skin  sbould 
be  induced.  Lastly,  (d)  cod-liver  oil,  wlien  tolerated,  ia  an  invaluable 
remedy. 
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(iv.)  ComtUutional  ti*eafment—As  a  rule,  a  slightly  purgative  plan  is 
of  great  value  ^  iudeed  this  is  one  of  the  favourable  a^ipeeta  of  the  treat- 
meut  by  sulphur.  Various  miueral  waters  may  be  used,  and,  with  the 
same  object,  patients  are  scut  to  various  medieimil  spriugs- 

The  cardiac  indication  is  usually  obvious.  The  right  lieart  needs  not 
only  to  be  cured  of  its  dilatation,  but  if  possible  toned  up,  iStryeluiine, 
digitalis,  ytrophanthus  are  thus  direct  agents  in  relieving  chronic 
bronchitis  by  reducing  the  pulmonary  congestion.  We  should  not  for- 
get that  an  excellent  way  to  strengthen  the  right  heart  is  to  strengthen 
the  lefL  In  chronic  bronchitis  shortness  of  breath  leads  to  muscular 
inertia  and  atrophy  ;  for  this  there  is  a  remedy  in  oxygen  inlialations,  or 
in  their  equivalent,  systeioatic  purposive  hyperpmea.  Patients  would 
gain  much  by  training  themselves  to  breathe  to  the  utmost  mechanical 
advautage,  and  by  cultivating  general  muscular  exercise,  at  iirst  purely 
passive,  but  ultimately  active,  A  gerteral  recovery  of  neuro-muscular 
energy »  other  circumstances  being  favourable,  will  act  most  beuehcially 
on  the  chest  through  the  great  improvement  in  cardiac  strength.  For 
artiticial  methods  of  lung  gymnastics  the  reader  is  referred  to  the  chapter 
on  Aerotherapcutics  in  the  first  s^olurae. 

Lastly,  haimatinic  remedies  are  wanted  in  a  Large  number  of  cases; 
this  is  a  special  indication  in  the  groups  of  protracted  mueo-purulent 
and  of  all  severe  purulent  catarrhs;  and  these  are  also  the  cases  which 
most  beneht  under  coddiver  oil.  The  aduunistration  of  iron  is  not  to 
be  limited  to  those  patients  whose  anscmia  and  wasting  are  obvious; 
iron  and  quassia,  or  some  other  bitter,  and  particularly  cinchona,  are  not 
only  well  tolerated,  but  of  direct  value  as  stimulants  to  the  relaxed  and 
congested  brotichial  membrane  in  cases  where  venous  embarrassment 
gives  rise  to  a  deceptive  appearance  of  plethora. 

In  all  cases  of  inveterate  catarrh »  but  particularly  in  those  which 
from  their  severity  deserve  the  name  of  broncborrba^a^  a  warm  and 
equable  climate  during  the  winter  is  indispensable.  Various  sheltered 
stations  have  been  recommended  in  this  country,  such  as  the  Undercliff, 
Torquay^  Falmouth,  Ilfracombe,  Mitiehead,  the  Scilly  Isles,  and  othei*s. 
Some  patients  Avill  derive  great  benefit  from  a  winters  residence  in  the 
bracing  atmosphere  of  Thanet  Kevertheleas,  whenever  this  is  possi- 
ble, the  Mediterranean  seaside  resorts  are  to  be  preferred ;  and  among 
them  the  more  sheltered,  such  as  Mentone,  San  Remo,  Alassio,  Rapallo, 
the  Riviera  di  Levante,  Capri,  JIalaga,  Corfu,  Egypt,  and  .suitable  re- 
sorts on  the  North  African  coast  This  large  subject  is  fully  treated 
in  the  article  on  **  Climate  in  the  Treatment  of  Disease  "  in  the  first 
volume. 

Unless  the  membrane  be  protected  from  irritation  for  prolonged 
periods  no  lasting  improvement  in  the  condition  can  be  looked  for. 
Permanent  residence  for  some  years  in  a  favourable  district  is  the  only 
really  curative  treatment;  but  this  may  with  benefit  be  combined  with  a 
gunimer  visit  to  one  of  the  hot  sulphur  springs;  or  to  Ems,  Soden,  or  any 
of  the  saline  mnriated  and  carbonated  springs,  suitable  for  the  individual 
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case-  The  opportunities  for  permanent  residence  in  eligible  climates 
arc  widening  year  by  year- 
Prophylaxis. — (i.)  Prophylactic  jiieamireH  between  the  altar ks. — ^No 
risks  sliuuld  be  incurred  by  the  chroiiie  bronehitic  patient  Sudden 
changes  of  temperature,  as  at  sunset,  or  from  walking  out  of  heated  rooms 
into  tlie  cool  of  the  night,  or  into  cold  and  damp  buildings  after  exposure 
to  the  sun,  cold  winds,  dampness  of  air  and  of  soil,  dusty  localities  and 
occupations,  great  variations  in  the  amount  and  thiekness  of  clothing, 
chill  from  damp  underclothing  after  perspiration,  and,  almost  above 
iuactivity  of  the  liver  should  be  sedulously  guarded  against.  The 
facrely  piissive  avoidance  of  obvious  dangers  is,  however,  a  lame  policy  • 
we  should  be  prepared  for  those  which  are  apt  to  fall  upon  us  unawares. 
Bracing  resorts  help  os  in  this  hy  toning  up  the  nerves  and  tightening 
the  membrane.  A  great  deal  can  be  done  by  the  patients  themselves  in 
utilising  the  opportunities  afforded  by  protective  climates  for  the  com- 
bined development  of  muscukir  energy  and  of  respiratory  activity.  It  is 
to  be  observed  that  vesicular  emphysema  is  almost  entirely  a  passive 
change,  not  brought  about  directly  by  ^  oluntary  expansion  of  the  chest. 
In  my  opinion,  systematic  and  gratluated  respiratory  exercises,  though 
they  may  stretch,  tend  to  strengthen  rather  than  to  weaken  the  elastic 
fibre ;  and  since  they  are  based  npou  the  performance  of  effective  expira- 
tions, tliey  would  appreciably  relieve  the  passive  eniphyseraatons  dis- 
tension. Much  of  the  hepatic  and  of  the  local  bronchial  congestion 
will  also  be  corrected  by  the  greater  activity  of  circulation  thus  initiated; 
and  increased  oxygenation  will  promote  the  growth  of  a  less  irritable 
and  delicate  epithelium. 

The  same  tonic  system  can  profitably  be  applied  to  the  skin  by  means 
of  a  well-planned  course  of  nibbing,  bathing,  and  douching.  All  these 
measures  need  long  perseverance  before  their  heneficial  effects  can  be 
fully  secured;  but  their  sedulous  employment  will  bring  with  it  an 
almost  assured  reward, 

(ii,)  Prophi/kutis  in  ear! if  brouehial  delit^act/.—Yet  more  important  is 
the  su  b jec  t  o  f  pro  p  h  y  1  ax  i  s  i  n  i  n  fan  cy  a  n  d  c  !i  i  1  d  h  ood .  The  br  on  eh  i  al  tubes 
apt  to  suffer  early  in  life  ;  worst  of  all  is  the  mischief  arising  from  a 
'ere  attack  of  whooping-cough.  Inherited  family  tendencies  may  in 
some  chihlren  point  also  to  a  future  liability  to  bronchitis.  I^toreover,  in 
the  case  of  all  children,  and  especially  of  town-bred  children,  we  have  to 
with  the  liability  induced  by  climate.  All  infants  in  this  country, 
t  in  special  and  varying  degrees  the  oif spring  of  delicate,  asthmatic, 
bronchitic,  and  gouty  parents,  stand  in  need  of  the  help  of  preventive 
measures.  If  this  were  thorouglily  understood  and  our  practice  regulated 
ax'cordingly,  a  vast  saving  of  life  and  health  would  be  secured.  The  |U'o- 
phy lactic  plan  suggested  can  be  summed  up  in  one  word.  It  is  a 
**  hardening*'  plan  carried  out  with  vigilance  and  discretion  ;  its  essentials 
lie  in  the  management  of  respiration  and  atmosphere,  of  temperature,  of 
clothing,  and  of  the  skin. 

Reapiration  and  the  atmosphere. — It  is  not  sufficiently  recognised 
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that  the  bronchial  tubes  and  lungs  are  constructed  for  the  air  we  live  in, 
and  conversely.  Specially  strong  is  the  prejudice  against  night  air,  which 
iu  itself  is  exceedingly  beneficial.  The  innoeuousness,  for  the  bronchial 
membrane,  of  the  higher  temperatures  of  atmo>j|>heric  air  nee  da  no 
demonstration;  the  irinocLiousaess  of  extretnely  cold  air,  thougli  it  is  not 
usually  brought  home  to  iis,  is  evidenced  by  the  ease  and  eoinfurt  with 
which  respiration  is  carried  on  in  arctic  temperatures.  Much  of  the 
objection  tonight  air  is  generally  directed  against  the  dampness  of  \%\  but 
moisture  need  not  in  itself  be  detrimental  j  indeed,  as  we  have  seen,  it  iB 
often  used  as  a  remedy.  Nevertheless  any  of  the  noruml  atmospheric 
peculiarities  may  cease  to  be  beneficial  and  may  be  turned  into  a  source 
of  irritation  by  a  systematic  substitution  of  artificial  atmospheres  for 
that  provided  by  nature. 

The  great  prophylactic  method  is  to  see  that  infants  and  children 
live  and  sleep  iu  the  open  air  as  much  as  possilde  during  the  day^  and 
enjoy  as  much  free  ventilation  from  the  outer  air  at  night  as  may  be  com- 
patible with  prudence.  The  ftdl  measure  of  this  fresh-air  treatment  may 
be  attained  by  degrees  only  ;  but  it  should  be  persistently  aijued  at  In 
towns  this  rule  is  of  much  greater  importance  than  in  the  country.  The 
extraordinary  amoutit  of  health  enjoyed  in  Lon<lon  by  the  children  of 
the  poor,  in  spite  of  so  much  that  is  depressing,  is  in  great  measure  to 
be  explained  by  the  out-door  life  they  are  obliged  to  lead  in  their  dark 
streets  and  alleys. 

The  skin  and  temperature. — More  serious  still  than  the  neglected 
training  of  the  aerial  mucous  membrane  is  the  neglected  education  of  the 
heat-generating  function  in  relation  to  the  skin.  An  excessive  amount 
of  clothing  by  day  and  by  night,  with  wraps  round  the  neck  and  wool 
next  the  skin,  excludes  too  completely  the  oscillations  of  the  outer 
temperature  which  should  act  as  stimnli  to  the  cutaneous  surface.  More- 
over»  the  constant  moist  heat  which  is  thus  maintained  tends  to  make 
the  skin  delicate  and  to  depress  its  power  of  reaction.  Flannel  under- 
wear is  the  best  and  safest  for  subjects  too  feeble  to  keep  uj)  tlieir  body 
heat^  and  it  is  an  invaluable  provision  against  unusual  variations  in  the 
atmospheric  temperature  or  iu  cutaneous  action,  as  in  athletics,  cam- 
paigning, rapid  journeys  through  extremes  of  climate;  but  its  constant 
use  is  not  part  of  the  systematic  training  of  the  skin.  In  healthy  children 
and  adults  it  is  as  a  rule  superfluous  at  night,  although  indispensable  for 
children  suffering  from  rickets,  restlessness  in  sleep,  or  enuresis.  When  it 
is  worn  during  the  day  the  outer  garments  should  be  matle  proportionately 
lighter.  To  pile  up  heavy  outer  clothing  over  tliirk  flannel  under- 
garments  is  bad  hygiene,  and  cannot  fail  to  weaken  growing  children. 

Hygienic  treatnieut  of  the  skin. — Active  means  of  promoting  a 
vigorous  habit  of  the  skin  should  not  be  neglected.  Massage  is  almost 
superfluous  in  children,  whose  life  is  perpetual  movement.  The  chief 
indication  is  the  sponge  bath  or  the  douche  and  ridiliiug.  ¥m\\  i-hildren 
will  fail  to  take  kindly  to  the  cold  bath  if  trained  with  suflicieut  tact  to 
its  use.     As  a  rule,  there  will  be  no  difficulty  in  obtaining  the  glow  of 
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cutaneous  reaction  after  the  bath,  by  friction  with  a  coarse  towel.  In 
some  constitutions  the  cutaneous  circulation  is  slow  to  recover  itself,  and 
some  special  modification  of  the  bath  is  called  for.  An  essential  pre- 
caution is  the  application  of  plenty  of  warmth  immediately  before  and 
immediately  after  the  cold  sponging.  The  child  may  be  placed  for  a 
minute  or  two  into  a  warm  bath,  transferred  to  another  bath  for  cold  or 
tepid  sponging,  and  again  put  into  the  warm  bath  for  an  equally  short 
time,  before  towelling.  An  alternative,  and  in  some  ways  a  better  method 
is  to  sponge  the  surface  rapidly  with  warm  water  whilst  the  child  is 
standing  in  a  warm  foot-bath.  After  the  cold  sponging  he  is  to  stand 
again  in  hot  water  whilst  the  body  is  being  rubbed  dry.  The  latter 
method  is  extremely  simple  and  very  effectual.  Adults  also  who  other- 
wise might  be  debarred  from  the  boon  of  the  cold  bath  are  in  this  way 
enabled  to  resort  to  it  with  perfect  safety  and  with  enjoyment.  In 
nurseries  a  bright  fire  should  be  burning  before  the  cold  morning  baths 
are  given.  The  daily  cold  affusion  is  of  the  greatest  value  as  a  direct 
protective  against  "catching  cold";  and  its  systematic  use  must  be 
reckoned  among  the  most  powerful  helps  in  training  a  habit  of  resistance, 
and  of  ultimate  indifference  to  all  ordinary  bronchial  or  cutaneous 
impressions,  in  those  whom  inherent  debility  or  inherited  predisposition 
would  otherwise  have  exposed  to  ever-recurring  risks  of  bronchitis. 

Wm.  Ewart. 
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BRONCHIECTASIS 

Bronchial  dilatation,  when  slight  or  limited  to  one  tube,  may  escape 
clinical  observation;  usually  it  involves  several  of  the  cartilaginous 
bronchi,  and  then  gives  rise  to  unmistakable  symptoms,  constituting  a 
clinical  disease  to  which  the  name  <'  bronchiectasis  "  is  appropriated. 

The  name  "  bronchiectasis ''  is  also  in  common  use  in  descriptive 
pathology ;  but  the  affection  is  far  from  presenting  in  its  anatomy  that 
uniformity  which  we  recognise  in  its  clinical  symptoms  and  signs. 
Walshe  says :  "  The  conditions  of  disease  to  which  dilated  bronchi  may 
form  an  adjunct  are:  bronchitis,  acute  and  chronic;  emphysema;  con- 
striction of  the  tubes  themselves ;  acute  and  chronic  pneumonia;  cirrhosis 
of  the  lung ;  phthisis,  cancer,  and  chronic  pleurisy  with  contracted  side." 
So  great  are  the  differences  between  the  various  pulmonary  lesions  thus 
apt  to  be  associated  with  it,  that  we  regard  bronchiectasis  as  a  structural 
change  which  may  result  from  a  variety  of  morbid  processes,  rather 
than  as  a  definite  and  independent  pathological  product. 

Clinically  speaking,  bronchiectasis  is  a  chronic  affection  implicating 
bronchi  of  good  size ;  to  this  it  is  that  the  literature  of  the  subject  almost 
exclusively  refers,  and  that  the  present  article  is  chiefly  devoted.  In 
its  anatomical  sense  the  name  is  more  comprehensive :  it  applies  to  the 
secondary  and  slighter  dilatations  as  well  as  to  those  which  are  some- 
times described  as  primary ;  and  it  belongs  with  equal  right  to  air-tubes 
of  all  sizes.  In  a  complete  clinical  nomenclature  the  affection  as  it 
occurs  in  the  bronchioles  should  not  be  left  out,  and  we  should  recognise 
a  bronchiolar  dilatation  or  bronchiolectaeis,  as  well  as  a  bronchiectasis ; 
both  varieties  occur  independently,  and  are  clinically  important.  With 
a  view  to  mark  the  distinction  between  them,  which  has  not  been  much 
dwelt  upon,  they  will  be  described  under  separate  headings. 

In  another  group,  that  of  the  secondary  bronchiectases,  tubes  of  inter- 
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mediate  size  are  commonly  involved.     This  variety  does  not  possess  the 
same  clinical  interest,  and  our  references  to  it  will  be  incidental  only. 

I.  Capillary  bronchiectasis,  or  bronchiolectasis  (including  the 
so-called  "Acute  bronchiectasis"). — This  type  of  bronchial  dilatation 
stands  out  in  clinical  contrast  with  the  ordinary  variety,  while  its  distinct 
pathological  features  throw  light  upon  the  pathology  of  bronchiectasis 
in  general.  In  its  most  striking  form  it  occurs  in  diildren  as  an  acute 
process ;  and  as  such  it  was  described  by  Andral,  Rilliet  and  Barthez, 
and  others  as  "  acute  bronchiectasis."  The  post-mortem  recognition  of  a 
dilatation  of  the  small  tubes  in  connection  with  certain  clinical  symptoms 
noted  during  life  led  observers  to  infer  that  in  other  cases  also,  which 
presented  the  same  symptoms  but  ultimately  ended  in  recovery,  the  same 
lesions  had  existed  without  proving  fatal ;  and  it  is  upon  this  assumption, 
which  is  probable  enough  but  not  capable  of  demonstration,  that  rests 
the  current  belief  thatchildren  may  completely  recover  from  acute  bronchi- 
ectasis. Granting  that  recovery  may  be  possible,  it  may  in  a  proportion 
of  the  cases  be  but  partial ;  and  in  these  the  dilatations  persisting  in  some 
portions  of  the  lung  may  lapse  in  the  course  of  years  into  the  common 
bronchiectasis  of  the  larger  tubes. 

In  the  adult  localised  dilatations  of  bronchioles  are  frequent  in  chronic 
bronchial  catarrh,  and  may  follow  an  acute  purulent  bronchitis ;  but,  so 
far  as  I  have  observed,  they  do  not  extend  to  the  whole  lung ;  and  their 
accompaniment  is  not  atelectasis,  but  chiefly  emphysema.  Their  value 
is  rather  that  of  a  complication  than  of  a  disease.  Since,  however,  their 
symptoms  do  not  differ  from  those  of  a  catarrhal  bronchitis,  and  do 
not  add  largely  to  the  fatality  of  the  latter,  it  would  be  hard  to  say 
that  acute  dilatation  of  the  smaller  tubes  may  not  occur  more  often  in 
the  adult,  and  more  often  be  the  origin  of  true  bronchiectasis  than  is 
commonly  thought. 

In  its  chronic  fonn  bronchiolar  dilatation  is  relatively  of  small  import- 
ance. It  is  a  local  lesion  secondary  to  the  respiratory  inactivity  of  a 
pulmonary  district  disabled  by  bronchial  obstruction,  or  hampered  by 
adhesions;  in  short,  to  imperfect  expansion  of  the  lung  with  resulting 
accumulation  of  mucus.  Its  most  common  seat  is  the  apex  of  the  lung  in 
phthisis,  where,  although  an  old  vomica  may  have  undergone  considerable 
contraction,  the  collapsed  alveolar  substance  in  its  vicinity  had  failed, 
owing  to  surrounding  fibrous  changes,  to  expand  again  completely.  Small 
thin-walled  bronchi,  distended  with  clear  or  purulent  mucus,  may  often  be 
seen  in  these  partially  aerated  and  inactive  remains  of  healthy  lung  tissue. 

The  same  change  may,  however,  be  met  with  in  an  opposite  associa- 
tion, in  emphysema  due  to  chronic  bronchial  catarrh.  Where-  the 
emphysema  tends  to  become  bullous  the  dilated  bronchioles  may  take  a 
share  in  the  formation  of  the  bullae,  and  occasionally  perhaps  in  the 
production  of  pneumothorax. 

The  acute  form  is  of  much  greater  clinical  interest.  In  the  majority 
of  cases  its  mode  of  origin  is  tolerably  obvious  from  the  clinical 


history.  It  is  illustrated  in  the  eases  collected  in  Dr.  Walter  Carr's  paper 
on  **  Hroncliiectasis  in  Youiij<  Children  ";  and  it  is  well  displayed  in  the 
drawings  reproduced,  by  kind  permission  of  the  editors  of  the  St.  Thtrma»^s 
JJcmpUal  lieporiHf  from  Dr,  Sharkey's  paper  on  **  Ai*ute  Bronchiectasis." 
lu  children  the  lesion  is  essentially  the  result  of  an  acute  catarrhal 
bronchitis  and  peribronchitis,  with  multiple  and  widely-dilTuaed  secoiui- 
ary  collapse.  As  immediate  factors,  the  bronchitis  of  measles  and  of 
wliooping-coiigh  probably  contributes  more  cases  than  any  other  kind. 
The  course  of  the  disease  and  its  clinical  features  are  not  very  distinctive, 
as  may  be  gathered  from  the  brief  account  given  by  Dr,  Sharkey  of  his 
two  euses*     The  cases  were  not  diagnosed  as  bronchiectasis  during  life. 

In  the  first  patient,  siL  2  (Fig.  2)»  there  was  no  previous  record  of  illness 
except  measles.  The  lungs  after  death  were  pale  and  curiously  dotted 
with  black  pigment  spots,  hard  to  the  touch*  The  centre  of  eatdi  of 
these  was  occupied  by  a  small  hronehus.  The  broncliioles  were  every- 
where dilated,  and  scattered  here  and  there  were  what  appeared  to  be 
small  miliary  tub*?rcles;  but  the  other  organs  were  free  from  tubercle. 
Microscopically  acute  perdjronchitis  was  found,  accompanied  with  ex- 
treme bronehiectjiais,  and  a  little,  hut  very  little,  emphysema.  No 
genuine  tubercles  were  seen. 

The  other  patient,  a  child  aged  4,  was  under  observation  from  May  Tth 
to  June  10th,  1893.  He  had  always  been  healthy  till  cough  began,  two 
months  prior  to  admission.  Since  then  lie  had  spat  up  thick  phlegm,  and 
had  vomited  three  or  four  times  a  day;  but  he  was  altle  to  attend  school 
until  admission.  At  that  time  he  presented  a  dusky  flush,  rapid  breath- 
ing, no  marked  dulness  on  percussion,  no  tubular  breathing,  but  ere  pi  tar 
tions  over  the  whole  of  both  lungs.  The  pulse- rate  was  136;  the  tem- 
perature 102*6"*;  the  respirations  44  per  minute.  The  temperature 
gradually  fell,  but  on  June  3rd  subcutaneous  emphysema  occurred ; 
otherwise  no  material  change  took  place  till  death.  The  lungs  were 
found  bulky,  their  surfaces  thickly  strewn  with  soft^  round,  transparent, 
bladder-like  elevations,  the  cavities  of  which  were  perfectly  smooth,  and 
either  empty  or  full  of  frothy  mucus.  Scattered  through  the  lungs  these 
small  cavities,  the  largest  of  which  was  about  the  size  of  a  pea,  gave 
a  worm-eaten  apipearance.  The  larger  tubes  were  not  perceptibly 
dilated  or  diseased,  but  there  were  numerous  patches  of  broncho- 
pneumonia of  small  size,  and  here  and  there  some  collapse;  but  no 
tubercle.  The  microscope  detected  widey]>read  acute  bronchitis,  peri- 
bronchitis, broncho-pneumonia  and  pulmonary  collapse.  The  bronchioles 
were  extremely  dilated,  and  there  was  also  considerable  emphysema. 

A  diagnosis  of  dilatation  of  the  bronchioles  cannot  be  made  with  any 
certainty,  even  in  children ;  or  even  when,  as  in  these  cases,  the  change 
is  general  and  extreme.  At  most  its  presence  can  be  guessed  at. 
Neither  percussion  nor  auscultation  can  fasten  upon  any  trustworthy 
sign,  and  the  character  of  the  expectoration  does  not  differentiate  the 
affection  from  severe  catarrh.  In  its  localised  occurrence  in  the  adult 
dilatation  of  the  small  tubes  is  still  less  capable  of  recognition. 
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Fni.  ^^Aente  bronchJecta»I«.  ElApirodncfld  fnom  Dr.  Sharkf^yu  PlAte  t.  The  flgiire  ppprMcnt*  the 
extemiil  Hflrrjj?e  or  Iho  lung,  which  is  icen  to  bo  dotteU  wltli  voAiclea.  In  Hit;  fns^li  dtate  they 
pT^jvct«d  boldly  oo  thcr  [>1ouml  iurfoce. 

otlier  cases,  perhaps,  the  bronchiolar  affection  may  be  limited  to  a  portion 
of  the  liingj  and  the  cuitanh  getting  woll,  the  small  tubes  may  lose 
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their  dilatation.     That  this  does  occur  is  the  view  genendly  held  ;  but* 
»o  long  as  a  diagnoaia  of  capillary  bronchitjctasis  by  physical  signs  is 
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Ttik  9.— A£qt«  broiichjuctjuiiji,    Reprodnm^d  fhwn  Dr.  Shiirk^j^  Ftftto  TL    A  veitlcal  Mctton  of  tb« 
avne  liuag:  u  in  Fl^f,  S^  ibowlng  dilated!  bronclilaleft  dlstiibQiecl  otist  Uir  wbolo  aurfiico, 

impossible,  tlm  must  remain  an  unproved  though  a  plausible  opinioTi. 
Coiisiderable  likeliho<>d  hiis  recently  been  ciddcd  to  it  by  the  successful 
residta  obtained  in  cases  of  bronchicct*isis  in  the  adult. 

The    treat ment    of    an    affection    iticapalilc    of    diagnosig    cannot    be 


laid  dowii  with  any  definiteness.  In  the  chronic  form  none  may  be 
needed,  the  general  symptoms  being  themselves  chronic  and  sometimes 
uuinip^^rtaiit.  In  the  acute  alfeetlon  the  presence  of  the  bronchitis  and 
uf  the  catarrh  supplies  all  the  important  indications;  and  these  are 
sudieiently  dealt  with  elsewhere.  The  great  object  in  bronchitis  being  to 
prevent  stagnation  in  the  l»ronehioles,  of  which  this  form  of  dilatation  is 
one  of  the  results  ;  the  treatment  of  both  diseases  is  practically  identical. 

11.  Broxchtectasis.— Morbid  anatomy. — Since  the  time  of  Laennec, 
to  whom  we  owe  the  first  anatomical  and  cliniial  account  of  the  disease, 
three  main  varieties  of  dilatation  have  usually  been  described:  (V)  the 
regularor  eylindricahiii.)  tiu^  fusiform,  and  (iii.)theglobular  or  sacculated. 
A  UKxli  heat  ion  of  the  ghhiitar  is  the  bead-lih^  variety,  in  whieh  a  tube  may 
pi-esenfc  at  intervals  a  normal  calibre  between  successive  distensions. 
Sacc ttki  r  d i I at^ition s^  \v 1 1 h  that  e  x ce  p  t i on ,  are  te  r  m  i  nal .  T he  eyi  i  n  d  rtcal  e  x- 
pansions,  on  the  contrary,  atfect  the  tubes  as  they  pass  towards  the  ]veri- 
phery.  If  a  further  dilatation  should  occur  at  their  peripheral  end,  and 
cause  the  latt^er  to  become  Ijulbous,  the  fasiyhrm  variety  is  brought  about. 

The  largest  and  most  extensive  bronclnectases  are  found  in  more  or 
leas  tibrotic  lungs.  Bilatations  occurri^ng  in  empbysematuns  surrouud- 
iDgs  are  usually  eitlier  fusiform  or  Vmlbar  dilatations  of  single  tubes,  or 
cylindrical  expansions  of  sets  of  smaller  bronchial  tubes  which  ma}"  be 
hi  led  with  catarrlial  secretion. 

Congenital  brovchiechms,  the  varieties  of  which  constitute  a  distinct 
group,  jnay  be  regarded  as  a  malformation,  or  as  resulting  from  some 
intra-nterine  disease,  perhaps  syphilis.  Usually  one  lung  only  is  af- 
fected, and  may  present  a  iarge  cyst  with  a  central  space  branclung 
into  a  peripheral  set  of  intercommunicating  secondary  and  tertiary 
cysts,  with  serous  contents.  Instances  of  this  kind  have  been  described 
by  Grawitz,  by  Kessler,  by  Meyer,  and  by  Fr^nkel.  In  another  variety 
described  by  Grawitz*  numerous  separate  cysts  are  formed  on  the  bronchi 
of  the  third  and  fourth  order;  some  of  them  communicating  with  the 
bronchial  lumen,  others  being  entirely  closed.  Goitre  was  found  asso- 
ciated with  this  malformation. 

In  the  atelectatic  bronchiectasis  described  by  Heller  there  is  an 
abnormal  growth  of  the  bronchial  cartilages,  together  with  remnants  of 
nuexpanded,  non-pigmented  ftetal  lung  tissue  ;  and  the  epithelial  lining 
is  not  of  the  columnar  ciliated,  but  of  the  pavement  type.  Cases  have 
also  been  described  by  Gairdner,  by  Franc ke,  by  Herxheimer,  and  others. 

Lastly,  congenital  bronchiectasis  may  be  due  to  a  dermoid  growth 
Tvithin  a  bronchus.  An  almost  unique  specimen,  now  in  the  Museum  of 
St  George's  Hospital,  was  exhibited  by  Dr.  Cyril  Ogle  before  the 
Pathological  8oi?iety  on  March  2nd,  181*7.  The  patient,  a  male  aged 
twenty-eight,  had  suffered  intermittently  for  five  years  with  cough  and 
htemoptysis,  and  ultimately  died  from  profuse  haemorrhage,  after  a  period 
of  hectic  temperature,  fetid  expectoration »  and  physical  signs  suggesting 
empyema  or  bronchiectasis ;  both  of  which  were  found  after  death.    The 
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dermoid  mass,  consisting  of  cheesy  sebaceous  material  which  contained 
loose  hair  and  a  tooth,  was  attached  to  the  internal  surface  of  a  primary 
division  of  the  right  bronchus ;  this  division  was  much  dilated,  and  con- 
tinuous with  a  large  cavity  in  the  substance  of  the  lower  lobe.* 

Situation  of  the  dilatation, — Bronchiectasis  may  be  limited  to  one  lung. 
Lebert  found  in  fifty-four  autopsies  an  affection  of  a  single  lung  in  52  per 
cent ;  and  of  both  lungs  in  48  per  cent.  Even  when  restricted  to  one 
lung  the  dilatations  are  usually  multiple,  and  they  may  occur  in  any 
situation.  Lebert's  figures  are  interesting  in  this  respect.  In  his  twenty- 
eight  cases  of  unilateral  bronchiectasis,  six  (21  per  cent)  presented  an 
affection  of  the  upper  lobe ;  one  (3  per  cent)  of  the  middle  lobe  alone ; 
nine  (32  per  cent)  of  the  middle  and  lower  lobes ;  and  twelve  (42  per 
cent)  of  the  whole  lung.  The  view  held  by  Laennec,  Stokes,  and  others, 
that  the  apex  is  the  commonest  site  of  bronchiectasis,  may  have  arisen  from 
an  imperfect  distinction  between  tuberculous  and  bronchiectatic  lesions. 
In  a  further  series  of  fifty-five  cases,  observed  only  during  life,  fifteen  (29 
per  cent)  presented  bilateral  signs.  In  the  remaining  group  of  unilateral 
cases  the  upper  lobe  suffered  in  six  (55  per  cent) ;  the  lower  lobe  in 
fifteen  (37  per  cent) ;  and  the  entire  lung  in  fifteen  (37  per  cent).  It 
would  thus  appear  that  in  practically  half  the  cases  the  affection  is 
unilateral. 

The  distinction  between  tuberculous  cavities  and  simple  dilatation  occur- 
ring at  the  apex  never  presents  any  difficulty,  except  in  chronic  cases  of 
phthisis  where  a  vomica  has  emptied  itself  of  all  caseous  matter,  and 
presents  a  smooth  and  relatively  dry  surface.  This  latter  condition  was 
described  by  the  writer  in  the  Goulstonian  Lectures  for  1882.  Close 
inspection  will  show :  (i.)  that  the  bronchus  opens  into  the  cavity  too 
abruptly  for  bronchiectasis ;  (ii.)  that  the  bronchial  membrane  can  only  be 
followed  over  a  small  surface  immediately  adjoining  the  orifice  of  the 
bronchus ;  and  (iii.)  that  the  wall  of  the  cavity  presents  none  of  that 
sculptural  detail  which  identifies  the  original  structure  of  a  bronchus 
even  in  extreme  dilatation. 

In  a  section  through  a  much-contracted  fibroticapex  bronchi  of  normal 
size  may  appear  to  be  enlarged,  owing  to  the  disproportion  between  the 
atrophied  lobe  and  its  larger  air-tubes,  which  are  shortened  and  slightly 
widened  by  its  retraction.  Moreover,  it  should  be  borne  in  mind  that 
destructive  tuberculous  lesions  of  any  part  of  the  lung  render  a  progressive 
dilatation  of  tubes  belonging  to  the  same  bronchial  set  improbable,  if 
not  mechanically  impossible ;  the  damaged  portion  of  the  bronchial  tree 
having  become  leaky,  as  it  were,  and  unlikely  to  sustain  much  pressure. 
In  the  softening  of  phthisis  the  tendency  is  to  an  early  ulceration  and 
destruction  of  the  tubes  ;  and,  as  stated  in  the  Goulstonian  Lectures  on 
Pulmonary  Cavities,  although  during  the  progress  of  excavation  the  blood- 

1  A  similar  hairy  mass,  growing  in  the  npper  lobe  of  the  left  lung,  in  communication 
with  the  bronchus,  is  depicted  in  Albers'  Atlas.  It  was  removed  from  the  body  of  a  woman 
»t.  twenty-eight,  who  had  been  subject  to  pulmonary  catarrh  from  childhood,  and  had  for 
at  least  twelve  years  observed  the  presence  of  hairs  in  her  expectoration.  She  died  of 
exhaustion  after  hectic  fever,  dropsy,  cplliquative  diarrhoea,  and  pulmonary  congestion. 


vessels  may  persist  for  a  long  time  Ib  the  trabeculee,  the  bronchi^ — even 
those  of  large  sizi^^which  traverse  the  diseased  region  are  laid  open  and 
removed  by  ulceration  at  an  early  stage. 

In  the  em  [diysematous  tissue  surrounding  very  chronic  and  practically 
healed  lesions  of  the  apex  it  is  not  uncommon  to  find  unimportant  dilata- 
tions of  the  peripheral  air-tuhesdue  to  a  rarefaction  of  the  lung  substance  j 
these,  however,  are  hardly  to  be  dignified  with  the  name  bronchiectasis. 

Theekang^s  in  thejuucous  membrane  and  in  the  outer  bronchial  coats. — So 
long  as  the  mucous  membrane  escapes  destruction — ^and  it  is  remarkable 
how  long  it  will  remain  intact^it  presents  the  signs  of  catarrh.  In  its 
later  stages,  however,  it  loses  the  velvety  look,  and  assumes  rather  a 
smooth  and  shiny  appearance  consistent  with  atrophy  of  the  epithelial 
layer.  Most  probably  in  all  cases  the  atrophic  changes  prevail ;  although 
in  some  they  may  be  limited  to  the  internal  coat,  the  adventitia  taking  on 
an  inflammatory  action  which  explains  the  thickening  described  as  the 
alternative  change.  In  Walshe^s  words,  **The  walla  of  such  dilated 
portions  of  tul>e,  commonly  thick,  and  exhibiting  the  several  characters 
assigned  to  tubes  alTected  with  chronic  bronchitiSi  are,  on  the  contrary, 
in  rare  instances  thin  and  almost  transparent,^'  In  general  the  instances 
of  thickened  bronchial  membrane  are  those  in  which  the  inflammatory 
process  extends  around  the  dilated  tubes  into  the  pulmonary  and 
interstitial  tissue;  whilst  the  bronchiectases  wnth  thin  walls  belong  to 
the  emphysematous  group. 

The  condition  of  the  mucous  membrane  differs  much  in  the  several 
varieties  and  stages  of  the  disease ;  it  is  swollen  and  congested  in  the 
acute  form  (as  in  the  acute  cases  of  cbildhood),  and  in  those  chronic  cases 
which  remain  free  from  much  accumulation;  congested  and  atrophic  in 
cases  of  an  opposite  process ;  and,  lastly^  sometimes  ulcerated  or  even 
gangrenous  ^  in  the  later  stages  of  extensive  retention,  when  septic 
inflammation  has  supervened, 

Hanot  and  Gilbert  have  connected  the  occurrence  of  hnsmoptysis 
in  bronchiectasis  with  the  marked  alterations  described  by  them  in  the 
blood-vessels,  which  may  form  in  the  submucous  tissue  an  extensive 
cavernous  netw^ork,  interspersed  with  numerous  minute  aneurysms. 

According  to  Professor  Hamilton  the  basement  membrane  of  the 
original  bronchus  seldom  gives  way,  but  becomes  stretched  and  attenuated. 
**  On  the  basement  membrane  stratified  columnar  epithelium  in  a  wonder- 
ful state  of  preservation  may  sometimes  be  found/* 

7^he  changes  in  the  surroundimj pubnonarn tissfte. — As  stated  by  Walsbe, 
*^The8urrouuding  tissue  is  either  slightly  condensed  by  pressure,  hardened 
by  chronic  pneumonia,  rarefied  by  emphysema,  or  perfectly  natural/* 
Ulceration  occurring  in  a  sacculation  is  prone  to  setup  fatal  pulmonary 
gangrene.  This  was  observed  in  twelve  cases  out  of  tiventy-four  by  Rapp ; 
in  three  out  of  forty  by  Barth ;  and  in  five  out  of  fifty-four  by  Biermer. 
The  gangrene,  as  in  an  isolated  ease  mentioned  by  Lebert,  may  perforate 

1  Marfan  devotes  a  Hpecial  diapter  to  "  ^np-cne  of  the  bronclii,"  wliicli  he  regards 
as  dlaiiDCt  fmni  pulmonary  gangreiie  and  frum  putrid  brQiichitis. 
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a  brauch  of  the  pulmonary  artery.  Perforation  of  the  pleura  would 
probably  be  less  rare  than  it  is  but  for  the  adhesions  which  so  commonly 
exist  antl  check  the  protluction  of  pneumothorax  and  of  subcutaneous 
emphysema*     Both  these  conditions  have,  however,  been  observed. 

Sir  T.  Grainger  Stewart  has  described  the  process  of  absorption  by 
which  bands  are  left  stretching  across  bronebiectatic  cayities ;  or  the 
latter  may  become  multiloeular,  as  often  seen  at  the  jmlmonary  base. 

Inflammatory  changes  in  the  pulmonary  tissue  in  the  vicinity  of 
the  lesions  are  common,  Aente  pneumonia  was  recorded  in  twelve 
cases  by  Biermer,  and  in  hve  by  Lebert  Some  inflammation  also 
extends  to  the  air-tidjes  in  general.  Hypertrophy  of  the  bronchial 
cartilages,  and  a  calcification  of  the  walls  of  the  dilated  tubes — which 
io  the  bovine  species  is  stated  by  Biermer  not  to  be  uncommon^ — have 
been  described  in  isolated  cases. 

A  cifittkjorm  of  bronchial  dilatation  has  sometimes  been  described 
(Biermer,  Briquet) ;  the  cysts,  which  average  the  size  of  a  walnut^  being 
associated  with  a  bronchial  stenosis  sitnated  higher  np.  The  contents 
may  be  serous,  mucous,  caseous»  or  even  calcareous. 

TIte  secretion  found  in  the  dilated  brouchi  at  different  stages  varies 
in  its  fcetor,  and  in  the  proportion  of  its  fluid  and  of  its  solid  constituents. 
Among  the  latter  may  be  found :  (a)  recent  mucus ;  (6)  small  casts, 
described  by  Dittrich  and  by  Grainger  Stewart,  sometimes  presenting 
epithelial  flakes;  (c)  stale,  opaque  mucus  undergoing  gi-anular  and  fatty 
degeneration ;  (d)  micro-organisms  of  pntrefiiction  (including  sometijues 
earcina*  and  leptothrix  pulmoualis.  to  winch  is  due  the  purplish  colour 
Reaction  of  the  bronchial  casts  on  the  addition  of  iodine,  etc.),  but  no 
bacilli  of  tuljercle.  Occasionally  the  contents  are  blooil-stained-  Very 
frequently,  though  not  always,  crystals  of  the  fatty  acids  and  of  chole- 
sterine  are  found,  especially  in  the  fetid  stage.  Calculous  concretions 
(Stokes,  Dittricli)  have  also  been  observed. 

FathfAfjgical  changes  ui  dishint  organs. — -Various  accidental  complica- 
tions have  been  described,  such,  for  instance,  as  cancer,  which  Barth  recog- 
nised in  8  out  of  43  cjises.  The  associated  changes  special  to  the  disease 
are  chiefly  those  connected  with  the  obstructed  circulation  throiigh  the 
lungs:  secondary  dilatation  of  the  right  side  of  the  lieart,  and  venous  con- 
gestions in  the  ported  and  in  the  systemic  circuit.  Valvular  lesions  may 
coexist,  but  do  not  apju^ar  to  be  traceable  to  the  disease;  pericardial  adhe- 
sions sometimes  occur  as  an  extension  of  the  pleuro-pidmonary  fibrosis. 
The  liver  is  almost  always  congested ;  it  may  present  fatty  change,  and  is 
soni  e  ti  m  es  I  ar  d  aceou  s.  La  rd  ace  o  us  d  e  ge  n  e  rat  ion  al  s  o  occ  nr  s  i  n  th  e  k  i  dn  c}' ; 
and  catarrhal  nephritis  has  been  recorded.  Septic  abscesses  may  be  set 
up  in  various  situations ;  one  of  their  most  common  sites  is  the  brain. 

An  arttctdar  affection,  analogous  to  gonorrhceal  synovitis,  or  to  that 
sometimes  following  dysentery,  has  been  described  by  Gerbardt  in  two 
cases  of  bronchiectasis,  ami  is  regarded  by  him  as  secondary  to  the 
bronchial  trouble. 

We  should  also  mention  the  akektal  changes,  not  limited  to  this 


62  SYSTEM  OF  MEDICINE 

disease,  described  by  P.  Marie  and  by  Souza-Leite  under  the  name  of 
Hypertrophic  Pulmonary  Osteo-arthropathy,  and  previously  noted  by 
Bamberger.  In  extreme  cases  there  may  occur,  in  addition  to  the  usual 
clubbing  of  the  finger-ends,  an  enlargement  of  the  joint  ends  of  the 
phalanges  and  metacarpals,  of  the  long  bones  of  the  arm,  and  even  of 
the  vertebrae.  Similar  changes  are  also  traced  in  the  bones  of  the 
lower  limb  [vide  vol.  iii.  p.  153]. 

Bamberger  believes  that  the  changes  in  bronchiectasis  constitute  a 
separate  variety  distinguished  by  the  painful  swelling  of  the  epiphysis, 
and  by  the  condensation  occurring  in  its  spongy  substance  as  well  as  in 
its  shell  of  hard  bone. 

General  and  clinical  causation. — The  insidious  beginnings  and  the 
chronic  course  of  bronchiectasis  are  not  favourable  to  a  study  of  it^  causes. 
Statistics  of  the  disease  at  various  ages  can  only  deal  with  approximations. 
Lebert,  in  a  series  of  83  cases,  found  47  per  cent  occurring  before,  and 
53  per  cent  occurring  after,  the  age  of  40  : 

7  per  cent  occurred  under  the  age  of  10 
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The  congenital  dilatations  are  exceedingly  rare. 

The  male  sex  is  more  often  affected  than  the  female,  according  t<5 
Trojanowski  and  Bamberger ;  but  other  authors  (Biermer  and  Willigk) 
have  traced  no  difference.  Occiqyation  does  not  influence  the  production 
of  the  disease  in  any  direct  way,  though  it  may  act  indirectly  by  setting 
up  pulmonary  and  bronchial  changes  favouring  a  dilatation.  Depressing 
circumstances  of  all  kinds  might  also  have  an  indirect  effect. 

Clinical  antecedents. — We  have  no  proof  that  the  change  ever  arises 
spontaneously  during  extra-uterine  life.  In  children  we  are  able  to  trace 
its  acute  form  to  bronchitis.  Fatal  cases  of  this  kind  furnish  us  with  the 
only  direct  evidence  in  favour  of  a  definite  causation  from  acute  inflam- 
matory disease ;  but  clinical  observations,  although  less  conclusive,  lend 
their  suppoi-t  to  the  same  view.  When  not  traceable  to  an  acute  attack, 
dilatation  is  probably  secondary  to  some  chronic  bronchial  or  pulmonary 
affection,  and  the  precise  time  of  its  onset  becomes  difficult  to  determine. 

As  regards  the  immediate  etiological  factors  Lebert's  results  are  prob- 
ably trustworthy.  In  a  quarter  of  his  series  there  had  been  previous 
emphysema;  in  another  quarter  an  acute  pleurisy  or  an  acute  pneumonia 
had  preceded  the  disease ;  and  in  a  large  number  the  history  was  one 
of  long-continued  bronchitis  with  intercurrent  acute  attacks  (Wilson  Fox). 
Thus,  bronchitis  in  all  its  forms,  but  especially  when  complicated  with 
spasmodic  cough,  as  in  whooping-cough  (Laennec)  and  in  asthma  (Hyde 
Salter),  contributes  a  well-marked  etiological  group ;  pulmonary  diseases, 
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whether  acute  or  chronic,  rarefying  or  condensing,  forming  a  second 
group;  and  pleuritic  affections  a  third.  A  fourth  group  is  that  in  which 
a  temporary  or  permanent  narrowing  of  a  large  bronchus,  as  by  an  aneu- 
rysm,has  led  to  increased  strain  or  to  accumulations  within  its  subdivisions. 

The  relation  which  the  bronchial  affection  may  bear  to  tuberculous 
disease  has  been  much  discussed.  Some,  including  Eokitansky,  have 
regarded  the  two  diseases  as  almost  incompatible,  and  as  mutually 
protective.  Nevertheless,  true  bronchiectasis  may  occur  in  the  subjects 
of  chronic  tuberculous  disease ;  for  instance,  at  the  base  of  a  lung  with 
an  indurated  apex.  And,  conversely,  sufferers  from  chronic  bronchiec- 
tasis may  end  in  tuberculosis,  though  this  is  rare. 

Wilson  Fox  suspected  that  the  fibrotic  induration  around  the  tubes 
was  probably  tuberculous  in  its  origin ;  the  other  tuberculous  deposits  in 
the  same  lungs  having  been  slight  and  obsolescent :  but  this  opinion 
does  not  appear  to  have  had  the  support  of  any  direct  evidence. 

Biermer,  who  quotes  Trojanowski  as  reporting  tuberculosis  in  21  out 
of  a  series  of  68  cases,  could  find  only  3  in  his  own  collection  of  cases. 
As  pointed  out  by  Wilson  Fox,  discrepancies  of  this  magnitude  can  only 
be  explained  on  the  score  of  some  confusion  between  tuberculous  lesions 
and  those  due  to  bronchiectasis. 

Pathological  etiology, — The  history  of  the  subject  is  a  record  of  hypo- 
theses as  varied  as  the  associated  intrathoracic  conditions ;  but  they  may  be 
briefly  classified  as  attempting  to  identify  the  causation  (1)  with  changes 
limited  to  the  tubes  themselves,  (2)  with  changes  in  the  pulmonary  tissue, 
(3)  with  changes  in  the  pleura,  or  lastly  (4)  with  a  combination  of  the 
bronchial,  pulmonary,  and  pleural  changes. 

Some  cases  carry  their  own  explanation :  cicatricial  stricture,  lateral 
pressure  from  aneurysms  or  morbid  growths,  internal  obstruction  due  to 
tumours,  and  particularly  the  impaction  of  foreign  bodies  are  occasional 
causes  of  bronchiectasis;  but  those  needing  elucidation  form  a  much 
larger  group. 

Laennec  regarded  the  dilatation  as  due  to  an  accumulation  of  mucus. 
Andral  accepted  this  view  only  for  the  bead-like  form,  and  attributed  the 
other  dilatations  to  a  process  of  hypertrophy  analogous  to  that  of  other 
hollow  organs ;  this  was  also  in  part  the  view  of  Louis.  Rokitansky, 
and  subsequently  Hasse,  assumed  a  stenosis  of  the  larger  and  an  oblitera- 
tion of  the  smaller  bronchi,  with  compensatory  dilatations  elsewhere. 
Stokes  and  Williams  traced  the  production  of  dilatation,  under  stress  of 
cough  or  of  accumulating  secretion,  to  impairment  of  elasticity  and  of 
muscular  contractility  by  inflammation.  Atrophy  of  the  bronchial  mus- 
cles has  been  described  by  Bamberger,  by  Trojanowski,  by  Lebert.  and  as 
a  primary  and  probably  constitutional  defect,  by  Sir  T.  Grainger  Stewart. 
Lebert  also  suggested  that  dilatation  might  be  due  to  atony  dependent 
upon  defective  innervation.  Various  other  pathologists  (Beau,  Maissiat, 
and  Mendelssohn)  have  insisted  on  the  share  taken  by  cough  in  the  pro- 
duction of  dilatation. 

Wilson  Fox  considered  all  forms,  except  those  secondary  to  a  con- 


striction,  as  essentially  inflammator}'  in  origin ;  the  loss  of  elasticity  and 
muscular  contractility  of  the  tubes  themselves  being  the  only  essential 
changes,  and  sojiietinies  the  only  changes  found ;  whilst  on  the  other 
hand  the  dilatation  would  be  favoured  by  the  coexistence  of  a  pneumonia, 
or  of  a  broncho-pneumonia,  or  by  pulmonary  collapse  or  tuberculous  indu- 
rations in  the  sniioiinding  tissue.  The  acute  bronchiectasis  of  infantile 
bruncliitis  he  regarded  as  due  to  cough  jiressure  rather  than  to  any 
inspiratory  mechanism,  or  to  any  indirect  effect  of  collateral  collapse ;  but 
the  proofs  upon  which  he  based  this  view  were  not  fully  stated  by  him. 
As  an  explanation  of  the  infreqiiency  of  bronchiectasis,  in  spite  of  the 
great  frequency  of  bronchitis,  Wilson  Fox  alleged  that  the  dilatation  is 
readily  recovered  from  in  children ;  and  that  in  adults  chronic  bronchitis 
tends  to  hypertrophy  rather  than  to  w^eakness  of  the  muscular  libres,  in 
contrast  with  its  action  upon  the  pulmonary  parenchyma. 

It  is  noteworthy  that  Biermer  traces  as  many  as  a  quarter  of  the 
aggregate  cases  to  acute  pneumonia.  The  strict  priority  of  the  pneu- 
monia is  in  many  cases  difficult  to  establish,  and  therefore  open  to  some 
doubt, 

Biermer  is  also  a  believer  in  the  influence  of  pleural  adhesions,  which, 
according  to  Wilson  Fox,  are  more  easily  explained  as  a  secondary  pro- 
cess. A  compression  of  the  lung  by  fluid  was  regarded  by  Buhl  as  most 
likely  to  lead  eventnally  to  bronchial  dilatation.  In  this  connection  it 
may  be  pointed  out  that  in  simple  pulmonary  collapse  no  dilatation  can 
occur  in  previously  healthy  tui^es,  so  long  ag  they  receive  evenly  from  all 
sides  the  strong  supjiort  of  earn i tied  tissues ;  and  that  on  the  otlxer  hand 
the  appearances  of  dilatation  are  very  afvt  to  be  simulated  by  the  shorten- 
ing and  retraction  of  tubes  within  a  collapsed  portion  of  the  Inng. 

The  explanation  given  by  Sir  Dominic  C'orrigan  of  the  mechanism  of 
the  dilatation  in  cirrhosis  of  the  lung  has  become  classical.  Owing  to  the 
rigid  connection  of  the  surface  of  the  tibrosed  long  with  the  chest  wall, 
not  only  will  the  spontaneous  shrinking  of  the  tibrous  tissue  lessen  the 
distance  between  the  chest  wall  and  the  bronchial  wall,  but  every  in- 
spiratory effort  of  the  former  will  take  effect  in  dilating  tlie  cavity  of  the 
bronchus.  Corrigaifs  theory  was  subsequently  adopted  almost  unaltered 
by  Rokitansky  and  by  Lebert.  The  latter  based  the  etiology,  at  least  in 
tibrotic  cases,  on  some  ^.ntGvedent pteuriiw prof uuda  setting  up  a  prolifera- 
tive irritation  in  the  pleuro-pulmonary  connective  tissue. 

Br,  David  Drummond  has  favoured  me  with  the  following  statement 
of  h  i  s  v  i  e  w  s  o  n  th  e  j )  r  od  uc  ti  o  n  o  f  b  ron  c  1  n  ee  tasi  s  from  pk  n  tr^b  ro  n  ch  it  is : — 

**The  common  form  begins  as  an  acute  bronchitis  and  pleurisy,  to 
w^hich  the  name  pleuro-bronciiiti^  is  fairly  applicable.  The  process  leads 
early  to  blocking  of  some  of  the  larger  tubes  by  hypertrophic  thickening 
of  the  mucous  nn^mbrane,  and  in  consefpience  to  collapse  of  lung  and 
di  If  use  broncho-pneumonia.  This  form  of  pleurisy  is  essentially  progres- 
si  ve.  Tlie  fluid  beconiiog  absorbed,  fibrous  thickening  of  the  pleura  sets  in. 
Tube  after  tidie  becomes  blocked  and  subsequently  dilated  from  pent-up 
discharge,  which  in  time  bursts  away.  After  death  the  tubes  first  attacked 
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are  found  surrounded  by  fibrous  tissue;  but  those  affected  later  are 
devoid  of  fibrous  tissue,  and  only  nuclei  and  collapsed  lung  can  be  found 
in  their  vicinity,  showing  that  the  fibrous  tissue  is  developed  after  the 
dilatation  of  the  tubes." 

Most  of  these  hypotheses  are  summed  up  and  criticised  by  Sir  T. 
Grainger  Stewart  and  Dr.  Gibson  under  the  headings  of: — (1)  Direct 
pressure  of  stagnating  secretion — a  mechanism  in  which  they  do  not 
believe ;  (2)  Concentrated  air  pressure,  as  in  cough  (Reynaud,  Williams) 
— an  explanation  which  they  regard  as  inadequate  apart  from  another 
factor,  that  of  an  essential  debility  of  the  bronchial  wall;  (3)  Extra- 
bronchial  traction — which  they  recognise  only  in  cases  of  pulmonary 
cirrhosis,  and  ?iot  in  all  of  these,  since  in  as  many  as  20  per  cent  Bastian 
found  no  dilatation ;  (4)  Inflammation  of  the  bronchial  wall  causing  loss 
of  elasticity,  of  contractility,  and  of  ciliary  movement  (Stokes) — a  view 
which,  according  to  them,  leaves  unexplained  the  infrequency  of  bronchi- 
ectasis in  spite  of  the  great  prevalence  of  bronchitis ;  (5)  Dilatation  as 
a  result  of  defective  innervation  and  loss  of  tone,  as  alleged  by  Lebert,  an 
origin  which  they  regard  as  unproved  ;  (6)  Lastly,  Sir  T.  Grainger  Stewart's 
own  hypothesis,  first  published  in  1867  ;  which  refers  the  origin  of  a 
large  proportion  of  the  cases  to  a  constitutional,  or  possibly,  as  held  by 
Leroy,  to  an  hereditary  weakness,  a  "  primary  atrophy  "  of  the  bronchial 
wall,  unfitting  the  bronchi  for  stress  even  within  the  physiological  limits 
of  powerful  inspiratory  efforts,  of  cough,  and  of  violent  exercise.  Once 
originated  in  an  insidious  manner,  this  primaiy  bronchiectasis  progresses  to 
the  fully  developed  forms  with  the  well-known  symptoms. 

In  another  largo  group — that  of  the  secondary  bioiichiectaseSy  including 
a  general  and  a  load  variety  of  dilatation — the  same  authors  recognise 
among  the  determining  causes  the  influence  of  pertussis,  of  capillary 
bronchitis,  of  bronchial  stenosis  or  impaction,  of  pulmonary  cirrhosis. 
Most  of  the  explanations  hitherto  attempted  have,  according  to  them, 
been  limited  to  these  secondary  varieties.  Here  again  individual  delicacy 
or  inflammatory  impairment  of  the  contractility  or  of  the  elasticity  of 
the  bronchi  may  be  frequent  factors  in  the  result. 

The  writer's  riews. — The  first  essential  for  a  comprehensive  theory  of 
bronchiectasis  is  a  sufficiently  broad  basis.  There  is  one  feature  which  is 
common  to  all ;  namely,  the  faulty  distribution  of  sjmce  between  the 
air-tubes  and  the  pulmonary  tissue.  In  health  the  intrathoracic  space  is 
suitably  distributed  between  its  several  contents ;  the  functions  of  which 
are  regulated  for  the  avoidance  of  undue  stress  on  any  one  of  them.  Any 
excessive  stress  ultimately  finds  out  the  least  resistant  tissue,  and  this  is 
most  often  the  pulmonary  tissue.  Why,  in  exceptional  instances  of 
sustained  intrapulmonary  pressure,  the  bronchi  should  suffer  rather  than 
the  pulmonary  tissue,  has  never  been  explained.  The  possibility  that 
disorderly  nutritive  changes  may  occur  at  an  early  period  of  development 
must  be  borne  in  mind ;  and  hereafter  vascular  disease  may  be  found  to 
take  as  leading  a  part  in  the  production  of  bronchiectasis  as  it  does  in 
that  of  emphysema.     On  the  whole,  however,  there  is  little  support  for 
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the  view  that  bronchiectasis  is  ft  progressive  deterioration  dae  to  an  innate 
local  delicacy,  independently  of  disease. 

In  disease,  mechanical  factors  arise  which  fire  entirely  foreign  to  the 
natural  play  of  the  organ,  and  which  do  not  neecssarily  seek  ont  the 
weakest  part  To  these  l»elong,  within  the  tubes  themselves,  an  accumu- 
lation of  mucus  and  the  antecedent  or  the  resulting  degenerative  clianges 
in  the  bronchiul  wnW. 

A  second  inliuence  is  that  of  changes  i  ml  need  in  the  lung  ttasue. 
In  a  rather  large  proportion  of  cases  bronchiectasis  is  acenmfianicd  by 
more  or  loss  emphysema.  Much  of  this  is  clearly  a  result  riither  than  a 
cause,  since  the  ordinary  vesicular  emphysema  does  not  carry  with  it 
any  accessory  brunchiectiisis. 

Another  frerjnent  accompaniment  of  branch ierfasis  is  pulmonary 
colhipse.  WTien  occurring  nneverdy,  at  one  side  of  a  bronchial  tube, 
this  may  act  as  one  of  the  agents  of  dilatation.  Not  only  in  advanced 
bronchiectasis  do  we  often  observe  a  proportionate  amount  of  con- 
densing fibrosis  of  the  lung,  but  in  any  recent  dilatatioTi,  such  as 
that  witnessed  in  the  infant  after  bronchitis  or  whooiiing- cough,  the 
incipient  bronchial  bulgings  occur  side  by  side  mth  considerable  lobular 
collapse. 

A  f iirthor  set  of  Btructural  changes  contributing,  in  a  large  proportion 
of  the  cases,  to  faidty  allotment  in  9f:»ace,  are  those  of  the  pulmoimry 
stroma,  which  includes  the  solnpleural,  the  perilobtilar>  and  the  inter- 
lobular systems. 

As  to  the  (jennai  nKchanism  of  the  dilatation  we  mtist  again  lo<ik  for 
some  elementary  factor  common  to  all  varieties ;  and  this  we  find  in 
"obstruction,"  understood  in  the  broadest  sense  of  the  word. 

In  the  alimentary  tract  and  in  most  nnimal  tubes  the  olistmction  is 
invari(ibly  situated  forward,  beyond  the  dilating  segment  In  the 
bronchial  tract  no  such  local  restriction  obtains.  Neither  is  the  nature 
of  the  obst ruction  necessarily  limited  to  stenosis  or  to  imjiaction.  Owing 
to  the  alternating  direction  of  the  respimtory  air-currents,  an  obstruction 
may  lead  to  dilatation  either  on  its  proximal  or  on  its  distal  side.  Again, 
the  dilating  force  is  not  usually,  as  in  other  tubes,  the  pressure  of  an 
accumulation  within  the  dilating  bronchus.  This  meclianism  may  occur 
in  the  bronchia!  system :  an  instance  in  point  is  the  thin-walled  saccula- 
tion, completely  fiDed  ^^-ith  stiff  gelatinous  mucns,  sometimes  found 
beyond  a  bronchial  stenosis.  But  ranch  more  often  the  obstruction  has 
its  seat  on  the  distfil  side  of  the  dilatation  and  is  not  a  bronchial  stenosis, 
but  a  terminal  occlusion  of  a  respiratory  district  of  the  lung  ;  and  the 
dilating  force,  far  from  being  exclusively  due  to  the  pressure  of  an 
internal  accumulation,  is  then  applied  to  the  oiUside  of  the  tube  ;  it  is  an 
aspirating,  not  a  forcing  pressure. 

If  wo  bear  these  elementary  data  in  mind  we  shall  find  that  the 
details  of  the  problem  work  out.  Thus,  whereas  in  the  normal  state 
each  pulmonary  constituent  preserves  its  relative  position  and  its  allotted 
space,    the  local   failure   of    any   individiul  constituent  to  perform  its 


respiratory  function  would  interfere  with  the  perfect  adjustment  of  other 
piirts  during  the  phases  of  respiration.  How  readily  bronchiectasis 
might  result  from  this  disturbance  will  ha  seen  from  a  consideration  of 
the  forces  which  normally  protect  the  weaker  non-cartilaginous  tubes 
ligainst  the  dilatiui^  influences  of  atmospheric  pressing.  The  elasticity 
profKJf  to  the  inflated  pulmonary  tissue  through  which  they  i>mss  tends  to 
wiilen  them  ;  liut  this  tetideitcy  is  counteracted  liy  the  insi^iratory 
elongation  of  the  lung,  and  probably  never  gcK?s  farther  in  healtli  than  to 
ensure  their  patency,  thus  acting  in  the  depth  of  the  lung  in  lieu  of  a 
cartilaginous  armature.  On  the  other  hand,  both  during  inspiration  and 
during  expiration,  the  small  tuhi^s  receive  lateral  supprirt  from  tlieir  closely 
fitting  environments,  l^et  this  sujjport  In;  withdrawn  at  any  one  »pot  by 
the  f>er'sistent  inspiratory  inactivity  of  one  of  the  arljacent  lol>u1eSj  even 
though  this  were  merely  a  delay  in  the  fulfilment  of  insjiiratory  inllation, 
then  the  imperfectly  resisted  intrabronchial  pressure  would  gradually 
bulge  out  the  yielding  wall  into  the  sj>ace  rendered  available,  and  thus 
establish  the  fii'st  stage  of  a  progressive  dilatation.  Oi*,  to  put  the  matter 
more  cle4^^1y,  the  inspiratory  traction  niwie  liy  the  chest  wall,  if  it  should 
bii]  to  expiind  an  obstructed  lobule,  might  he  transmitted  to  the  delicate 
air-talie  adjoining  the  latter,  and  might  dilate  it. 

Owing  to  the  solidarity  existing  between  all  parts  of  the  lung,  this 
entroarhmeitt  of  bronchial  s/mce  into  (he  raraied  jrulmomtrtf  s/mce  mny  occur  at 
a  distimcc  from  the  original  collapse.  The  siimc  mechanism  might  there- 
fore bo  concerned  in  some  measure  in  the  production  of  almost  every 
"rariety  of  bronchiectasis.  Its  more  strictly  hwM  o] deration  is  probably 
alnne  ccjncerned  in  tlie  early  stages  of  the  affection  when  the  pulmonary 
iisstie  IB  stiil  free  from  indut*jition.  In  some  instances  bronchiectasis 
remains  pennanently  uncomplicated  with  any  pulmonary  fibrosis,  or  with 
any  peribronchial  thickening.  It  is  in  these  cases  that  the  bronchial 
luembmne  preserves  its  delicate  and  transparent  thinness.  The  plug  of 
Bemi-gelati nous  mucus  which  sometimes  fills  simple  dilatations  of  this  kind 
in  tho  midst  of  soft  spjngy  lung  tissue  suggests  the  idea  that  the  mucus 
itself  was  originally  the  obstacle  to  the  free  infiation  of  the  collateral 
lobulc^s,  whilst  its  accumulation  eventually  assisted  in  producing  the  dis- 
tension. 

Thg  pfVffr^sitt  increaM  in  the  dilatation  may  conceivably  be  brought 
a'^>out  by  the  various  mechanisms  assumed  by  the  so-called  inspiratoiy 
ai»d  expiratory  hypotheses  ;  although  ranch  thai  has  been  advanced  in 
©ooncctinn  with  them  is  lacking  in  strict  proof.     Thus : — 

(i.)  The  insjnraiorif  hf/pothxns  of  Laennec  asserts  that  the  abnonnal 
inspinitory  effort  preceding  cough  throws  damaging  stress  upon  the 
wfiukened  jmrietes  of  the  bronchial  tube.  In  the  diagram  (Pig.  4) 
which  illustrates  this  supposed  agency,  if  wo  imagine  the  shadeil  zone 
to  remain  unexjwnded,  the  arrows  would  represent  the  inspiratory 
traction  thus  tnuisf erred  from  the  alveolar  to  the  bronchial  walls. 

The  mme  explanation  has  been  applied  to  the  condition  whieli  may 
rest) It  from  a  proximally  situated  stenosis,  when  the  impeded  removal  of 
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the  products  of  catarrh  from  the  terminal  districts  has  led  to  an  irregular 
lobular  collapse  with  consequent  disturbance  of  the  balance  of  pressures. 

(ii.)  TJie  expiratory  hypothesis  has  also  been  pressed  into  the  service  of 
bronchiectasis  as  well  as  of  emphysema.  Were  it  not  that  one  of  the 
chief  functions  of  man  in  earning  his  bread  by  manual  labour  is  the  per- 
formance of  muscular  strain  with  closed  glottis^  and  that  his  organs  are 
specially  constructed  for  that  purpose,  the  wonder  would  be  that  the 
prevalence  of  bronchiectasis  and  emphysema  is  not  universal. 

As  a  fact,  nothing  gives  way  within  our  visceral  cavities  under  the 


Fio.  4.— niustrating  the  nllejjed  mechanism  of  dilatation,  according  to  the  inspiratory  theory. 

high  pressures  due  to  muscular  strain  so  long  as  every  part  is  sound  and 
works  true.  The  extent  to  which  we  are  dependent  for  this  immunity 
upon  a  perfect  distribution  of  pressures  is  illustrated  by  some  of  the 
delicate  valvular  membranes  of  the  heart  which  could  not  perennially 
resist  the  stress  to  which  they  are  exposed,  were  not  the  pressure  exerted 
upon  one  of  the  two  surfaces  neutralised  by  equivalent  pressure  or 
support  on  the  other.  So  must  it  be  also  with  the  delicate  bronchial 
membranes.  The  range  of  pressures  to  which  they  are  exposed  is  not 
so  great,  but  their  risk  is  multiplied  by  the  number  of  their  subordinate 
districts.  A  loss  of  the  even  Ixilance  between  the  intra-  and  the  extra- 
bronchial  pressure  occasioned  by  imperfect  inflation  of  any  of  the  latter 
might  in  delicate  and  predisposed  subjects  cause  the  bronchial  wall  to 
yield,  and  to  suffer  progressive  dilatation. 
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Cough  is  a  special  instance  of  muscular  stress ;  it  is  often  complicated 
by  the  mechanical  influence  of  the  secretion  which  excites  it.  The 
diagram  (Fig.  5)  illustrating  the  mechanical  theory  of  expiratory  pres- 
sure will  also  serve  to  explain  this  point 

The  cough  which  may  be  powerless  to  dislodge  and  evacuate  the 
contents  may  yet  propel  some  of  them  far  enough  to  cut  off  the  dilated 
chamber  from  the  main  bronchial  channel.  The  moment  represented  is 
that  of  the  explosive  expiration,  when  the  air  accumulated  under  high 
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Fio.  5.— niiMtrating  some  of  the  effects  of  cough  in  bronchiectasis.    (From  Clin,  Joumalt  Feb.  1894.) 

pressure  leaves  the  chest  without  any  further  hindrance.  Alone  in  the 
dilated  tube  the  pressure,  indicated  by  the  curved  arrows,  will  remain  at 
that  moment  nearly  as  high  as  during  the*  period  of  closui*e  of  the  glottis  ; 
and  its  dilating  efl'ect  is  but  feebly  counteracted  by  the  released  elasticity 
of  the  immediately  surrounding  lung  tissue.  Slowly,  with  the  ensuing 
inspiration,  the  plug  may  be  sucked  in  again ;  and  this  suction  is  the 
most  likely  explanation  of  the  long-drawn,  semi-musical,  or  croaking 
rhonchi  and  rales  of  bronchiectasis. 

The  practical  results  of  a  recurring  valvular  obstruction  of  this  kind 
would  be  not  only  a  continued  fulness  of  the  dilatation,  whilst  the 
surrounding  tissues  are  being  relieved  of  much  of  their  air,  but  a  main- 
tenance within  it  of  the  highest  air-pressure  at  the  time  when  the  air- 
fvessure  in  its  vicinity  is  at  its  minimum.     Neither  should  we  lose  sight 
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of  tlic  possible  injection  into  the  tributary  bronchioles  and  lymphatics  of 
some  of  the  l>ronL'hicetatic  contents* 

!Most  crises  may  begin  and  |>rogi'ess  after  the  mode  suggested  \  but, 
except  in  fatal  crises  of  biojiL'liitiH  and  whoopi tig-cough  in  children  where 
tliese  etiological  relations  are  well  displayed^  an  opportunity  of  examining 
the  lung  at  thist  stage  is  not  often  afi'unli'd  ;  and  ultt?rior  changes  of  a 
very  di  lie  rent  kind  usually  obscure,  more  or  less  completelVj  the  original 
mechanisms. 

Tli^  ittjiumce  of  catarrh  seems  entitled  to  be  regarded,  aa  it  has  l>een 
by  most  writers  since  Laennec,  as  the  chief  and  earliest  etiological  factor 
of  bionchiectasis.  The  inflammatory  softening  aritl  weakening  of  the 
bronchird  wall,  the  changes  in  its  nniscular  and  lildous  coats,  whether  in 
the  direetion  of  atrijphy  or  of  overgiowtli,  are  all  possiltle  accessory 
agents ;  but  the  special  actifju  of  catarrh  consists  in  the  mechanical  plug- 
ging of  bronchioles.  When  a  bronchiole  becomes  occluded  the  amount 
and  the  press  tire  of  the  air  within  its  district  are  rapidly  altered,  and  the 
balance  of  pressures  will  be  disturbed  to  the  special  detriment  of  the 
tube  from  which  the  bronchiole  sprang.  If  the  pnssure  can  be  speedily 
readjustetl  by  collateral  exjmnsiou  in  the  vicinity  any  strain  or  dilatation 
thus  induced  will  be  corrected.  Failing  this  adjustment,  however,  the 
existing  catarrh  will  aggravate  the  dilatation  by  a  tendency  to  acctmiula- 
tion  and  by  the  impairment  of  the  respiratory  mechanisms  of  relief. 

The  successive  obliteration  by  catarrh  of  many  tributary  bronchioles 
is  probably  the  mode  of  extension  of  bronchiectasis.  The  gi'eater  the 
stretching  of  the  dilated  bronchial  meml*rane  and  tlie  actunnilalion 
within  it,  so  nnich  the  greater  will  be  the  number  of  collateral  bronchioles 
obliterated  by  stretching  or  hy  plugging,  and  so  much  the  greater  the 
extent  of  the  resulting  atelectasis. 

A  direct  intluence  aiding  the  dilatation  is  that  of  Jtny  impairment  of 
the  muscular  coat,  wbethrr  in  its  structure,  as  in  the  atrophic  fibrosis 
described  by  Leber t,  or  the  simple  atrdphy  of  Grainger  Stewart;  or  in  its 
function,  as  in  atony  f^^  m  defective  innervation,  or  from  insensitivencss 
of  the  mucous  membnvnc. 

Indirectly,  the  process  of  dilatation  might  be  favoured,  as  in  pertussis 
and  in  acute  bronchitis,  by  the  opposite  condition  of  bronchial  spasm, 
since  this  woidd  lead  to  a  naiTowing  and  to  a  more  ready  plugging  of 
the  smaller  tubes. 

The  infinmce  of  interstitial  prtntmmda  and  filtrosis. — In  whatever  way  it 
may  have  arisen,  a  sacculation  of  a  small  bronchus  is  fatally  exposed  to 
an  accuninlation  of  secretion  dtiring  periods  of  catarr  h,  and  to  irritation 
not  only  within  its  own  terminal  divisions,  but  probably,  by  overflow  and 
by  inhalation,  iu  collati^ral  h>bules  also.  This  is  the  Ijcginning  of  an 
interstitial  pneumonia,  the  ultimate  result  of  which  may  be  a  conversion 
of  the  jjulmunaiy  sul»stance  into  structureless  fibrous  tissue.  The  loss  of 
exptdsive  power  is  progressiva^  and  the  shrinking  of  the  chronically 
inflamed  parenchvma  favours  the  encr«ichmcnt  of  the  sftcculation;  w^hilst 
the  implication  of  the  lymphatics  of  the  lobule  causes  an  extension  of  the 
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Qg  the  penlobular  system.  In  this  way  the  jmlmonnry 
IICPMSlon  is  promoted  along  two  linos,  1>j  intrnlobiilar  and  by  peri* 
lohular  agencies.  How  far  it  niiiy  extend  will  deju^nd  upon  the  vary- 
ing ability  of  the  remaining  pnlnninary  tissne  by  it^  increased  exp^insion 
to  replace  somo  of  that  which  has  atroplned.  Denao  adhctiions  would 
largely  interfere  with  this  compensatory  jirocess. 

Tht  influence  of  pknio-pmumonk  Jibrusis. — Tho  close  relationship 
ting  between  the  pleura  and  subjacent  stroma  and  the  lymphatic 
l4.nn  of  the  limg  explains  the  influence  which  agghitirmtion  of  the 
pleural  surface  exercises  on  tho  course  of  the  iuterHtitial  pnenmoniaj 
micl  on  the  etiology  of  bronchicckisis.  Ex  ten  si  vo  pleuritic  tiiiL-kening 
at  the  biise,  with  obliteration  of  the  groove  and  tigglutitiulion  ui  the 
surface  of  tho  diapliiagm,  cripples  the  Itrng,  The  rcspimtory  function  of 
the  hose  is  almost  entirely  lost,  or  can  bo  caixied  on  oidy  by  consider- 
able mechanical  effort  on  tho  part  of  the  dia]thragm,  and  of  the  inspira- 
auscles ;  an  eflbrt  which  must  tell  on  the  pulmonary  tissue  as  a 
tttly  recurring  and  irritating  traction.  The  l)Tni)hatic  circulation 
suiy  alflo  be  impeded.  The  result  is  usually  a  cousiderable  shrirdving 
of  the  side  affected^  and  a  compensatory  hyi>ertrophy  of  the  sound  lung, 
wttli  great  distension  of  that  side  of  the  thorax. 

The  process  which  has  just  been  sketched  is  essentially  that  originally 
cribcd  by  Corrigan  under  the  name  of  "cirrhosis  of  the  lung.'* 
The  infJuetkce  of  daimk. — l)iluUitions  are  by  no  means  the  invivriable 
result  of  bronchial  stenosis.  When  a  bronchiectasis  occiu-s  beyond  the 
stenosis  its  mechaiusm  is  generally  held  to  be  unnh^gous  to  that  of  em- 
physema from  a  partial  obstruction  of  tubes,  which  allows  a  slow  entrance, 
but  uuduly  delays  the  esca,pe  of  ain  Syjihilis,  being  a  well-kno^\^ 
of  bronchial  stricture,  should  be  allotted  a  place  among  the 
ijnised  factoi's  of  bronchiectasis.  It  is  not  improbable  that  in  sonio 
tho  c»ccurrence  of  a  late  tilceration  of  tho  dilated  tubes  may  be 
due  to  the  same  inHuence, 

Iloffmaini  believes  that  sufficient  atti-ntion  has  hardly  been  paid  to 
the  prolxibly  fref|uent  origin  of  bronclii ectasia  from  inJwktfmi  of  sdtd 
tfarticlr.^ ;  and  he  refers  to  the  experiments  of  Cohn  which  show  that 
dilatation  ficcurs  not  beyond  hut  at  the  seat  of  impaction,  around  the 
impicted  foreign  body. 

Lichtheim's  ex]>eri mentis  go  to  prove  that  total  closure  of  a  bronchial 
tube  leads  within  twenty-four  hours  to  a  complete  atelectasis  of  the 
pulmonary  district,  with  puruh  iit  accumulation  within  the  tubes.  After 
liaveral  weeks  the  latter  bectmie  more  or  less  dilated,  the  surrotuiding 
\xe  being  completely  compressed  by  the  distended  bronchi,  or  expanded 
ty  collateml  emphysema 

Beyond  any  valvular  obstruction  microorganisms,  which  easily  pene- 
trate through  the  stenosis,  may  set  up  fermentation,  and  the  secondary 
L results  of  putrid  decomposition  will  follow*. 

Symptoms. -^The  severity  of  the  disease  varies  gieatly  in  ditrerent 
' Individ tials  and  at  different  stages  in  each.     It^  coiu'sc  and  its  symptoms 
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arc  largely  determined — (a)  by  the  mechanical  factors,  such  as  induration 
or  pei-sisting  elasticity  of  the  surrounding  tissue,  position  of  the  dilatation, 
its  single  or  multiple  character;  {\j)  by  constitutional  factors  special  to 
the  individual  or  to  phases  of  hi3  general  health ;  and  (c)  by  climatic 
and  atmospheric  factors,  including  not  only  temperature  and  humidity, 
but  also  purity  of  air,  in  the  sense  of  relative  freedom  from  septic  germs. 

It  has  already  been  stated  that  in  exceptional  instances  bronchiectasis 
may  bo  latent  for  some  time  after  its  commencement :  in  a  few  cases  also 
there  may  be  periods  of  quiescence  during  which  it  might  pass  unobserved. 
These  are  the  milder  forms,  of  a  catarrhal  and  emphysematous  type — 
non-indurative,  non-septic,  nonulcerative,  progressing  but  slowly,  and 
compatible  with  relative  longevity.  All  cases  are  liable  to  exacerbations 
in  the  symptoms,  to  occasional  or  periodical  increase  in  the  expectoration, 
to  recurring  intervals  of  fetidity  of  the  sputum,  and  to  intercurrent  attacks 
of  general  bronchitis  or  catarrh. 

Constituiioiud  st/wptonis. — For  long  periods  the  flow  of  expectoration, 
sometimes  even  when  fetid,  may  proceed  Avithout  making  any  obvious 
impression  upon  the  general  nutrition  or  functions ;  but  these  are 
gradually  involved  as  the  diminution  of  respiratory  surface  and  con- 
sequent loss  of  energy  advance  ;  and  ultimately  the  system  is  contamin- 
ated by  the  septic  matters  inhaled,  absorbed,  and  swallowed.  The 
constitutional  symptoms  set  in  at  different  stages,  and  at  first  may  not 
be  permanent,  but  coincide  with  transient  periods  of  factor  of  the  sputum. 
In  the  worst  fomis  these  deteriorations  are  lastuig.  Sooner  or  later  the 
pulse  and  respiration  become  permanently  accelerated,  and  the  tempera- 
ture moderately  hectic,  or  at  the  Iciist  remittent,  with  an  evening  rise 
to  101''  or  102^  and  in  a  few  cases  with  associated  night -sweats. 
Diarrhrpa  may  be  among  the  septic  synij)toms,  and  sometimes  vomiting 
also.  A'oniiting  as  a  mechanical  result  of  cough  is  not  so  common  in 
bronchial  dilatiition  as  in  phthisis. 

Failure  of  cardiac  energy  lies  at  the  root  of  the  final  cachexia.  In 
addition  to  the  previous  lividity  and  cyanosis  oedema  supervenes,  and 
the  patient  becomes  a  bed-ridden  invalid.  At  this  stage,  or  prior  to 
it,  intercurrent  albuminuria  may  be  observed  ;  or  in  association  with 
lardaceous  disease  it  may  become  permanent.  Various  complications 
may  cut  short  the  gradual  process  of  exhaustion ;  low  pneumonia,  putrid 
bronchitis  and  gangione,  scptica?mia  or  ])yaemia,  cardiac  or  renal  disease, 
and  cerebral  abscess  are  among  the  must  common.  In  the  more  favour- 
able cases,  esj)ecially  when  helj)ed  by  the  advantage  of  climate  and  treat- 
ment, the  sufferers  may  live  with  their  trouble  for  years,  and  die  from 
other  caiLscs.  Those  who  reach  a  relatively  mature  age  are  more  and 
more  exposed  to  caUirrh  and  emphysema  with  their  attendant  symptoms, 
and  the  disease,  whether  directly  or  through  its  complications,  is 
usually  responsible  for  death. 

Puhnonanj  si/injjfonis. — Under  this  heading  we  must  briefly  review 
the  changes  in  the  respiratory  function — the  cough,  the  expectoration, 
and  hemoptysis. 
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DyspncBa. — There  is  often  a  cardiac  clement  in  the  dyspnoea  observed 
in  bronchiectasis.  Much  cardiac  and  nervous  depression  is  induced  at 
times  by  septic  absorption  from  the  bronchial  tubes  and  through  the 
breath,  especially  in  ulcerative  cases.  As  a  rule,  during  the  major  part 
of  the  clinical  history  the  dyspnoea  is  not  excessive ;  but  it  varies  much 
with  the  degree  of  emphysema  or  of  fibrosis,  and  with  the  amount  of 
intercurrent  catarrh.  In  the  ultimate  stages  dyspnoea  becomes  a  pro- 
minent feature. 

Cough. — A  leading  peculiarity  of  the  cough  of  uncomplicated  bronchi- 
ectasis is  its  intermittence.  It  would  seem  as  though  the  sacculated 
membranes  lost  their  sensitiveness,  and  that  cough  were  excited  only 
when  the  tide  of  accumulation  reaches  the  level  of  some  healthier  part  of 
the  bronchial  tubes.  It  is  often  observed  that  for  long  periods,  during 
which  a  patient  preserves  the  posture  which  acts  as  a  protection,  no  cough 
is  set  up ;  but  change  of  position  will  bring  on  severe  spasmodic  cough 
and  profuse  expectoration.  The  severity  of  the  cough  and  its  paroxysmal 
character  are  explained  by  the  irritating  quality  of  the  secretion  which 
has  to  be  forwarded  through  the  sensitive  upper  passages ;  and  also  by 
the  difficulty,  or  impossibility  in  some  cases,  of  complete  relief  on  account 
of  the  position  of  the  sacculations.  Whereas  a  partial  emptying  of  the 
surplus  of  the  bronchial  contents  is  comparatively  easy,  nothing  short  of 
an  inversion  of  the  patient  could  empty  some  of  the  ultimate  dilatations, 
especially  when  surrounded  by  fibrous  tissue.  The  creasote  inhalation 
method  introduced  by  Dr.  Chaplin  has  demonstrated  that  the  factor 
of  this  residual  material  is  much  in  excess  of  that  of  the  tidal  output, 
a  point  which  should  be  borne  in  mind  as  of  the  utmost  importance 
in  treatment. 

Expectoration. — The  sputum  in  bronchiectasis  varies  considerably  in 
amount  and  in  character.  Sometimes  it  remains  sweet  and  almost  purely 
mucous  for  long  periods ;  more  usually  it  is  muco-punilent  throughout. 
In  most  cases  it  becomes  fetid  at  times;  or  this  mfiy  be  the  habitual 
condition.  Very  often,  when  ulceration  has  taken  place  or  after  severe 
paroxysmal  cough,  it  is  slightly  blood-stained. 

A  third  of  a  pint  or  half  a  pint  is  not  an  unusual  daily  quantity;  but 
this  amount  is  often  much  exceeded.  The  way  in  which  the  expectora- 
tion pours  out  of  the  mouth  in  some  cases  is  almost  distinctive,  though 
the  same  peculiarity  may  be  observed  in  phthisis.  At  intervals  the 
expectoration  may  be  much  lessened  or  completely  absent  Complications, 
especially  bronchitis  or  pneumonia,  commonly  reduce  the  amount. 

The  sediment  deposited  by  the  expectoration,  which  may  separate 
into  an  upper  frothy  mucus,  and  a  lower  puriform  layer  with  an  inter- 
vening watery  layer,  presents,  besides  bronchial  epithelia,  numerous  pus- 
cells,  granular  debris,  bacteria  and  vibriones,  fatty  acid  crystals ;  and 
occasionally  sarcinae,  leptothrix,  Dittrich's  plugs,  and  Charcot- Leyden 
crystals.  The  presence  of  elastic  fibre  would  be  a  proof  of  ulceration. 
The  fa'tor  is  apt  to  be  great,  but  it  is  occasionally  more  marked  in  the 
breath  than  in  the  sputum. 
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HicMoptysis  was  among  the  symptoms  described  by  Laoniioc.  Wjil^he 
failed  to  observe  haemoptysis  except  in  the  presence  of  mitral  disL^^iSC 
or  of  tubercle.  Lebcrt  observed  haemoptysis,  of  vuryiiig  de^^rees  but 
decidedly  more  markt^d  than  that  which  beloTigs  to  ordinary  pjit}umoni:i, 
in  one-sixth  of  his  esises,  Biermer  reports  one  aise  of  faUil  h;emorrhago 
in  non-tiibcrculous  ulcerative  bronchi ocUisis.  Wilson  Fox,  who  quotes 
these  authors,  refers  to  it  as  not  being  rare.  It  may  occur  early  and 
indepcnrlently  of  any  ulceration.  On  the  whole,  it  is  to  1>G  regarded 
rather  as  a  frequent  complication  than  as  an  invariable  yynqjtom. 

The  respii^itoiy  symptoms  vary  with  the  degree  of  the  pulmonary 
atrophy.  Among  them  are  to  l>e  noted  frequency  i»f  breathing  and 
dyspnoea  on  exertion^  and,  in  uiiihiteral  cases,  inability  to  lie  on  the 
sound  side. 

Physical  examination  of  the  chest — Inspfdim, — There  is  no  dis- 
tinctive chest  shape  peculiar  to  bronchiectasis ;  and  the  thorax  does  not 
present  the  characteristics  of  phtliisis,  even  though  one  side  may  be  much 
retracted.  Whatever  amount  of  llatteriiug  may  be  pi*esent  locally,  this 
is  compensated  elsewhere  by  active  thoracic  expansion.  The  immunity 
of  the  apex  in  the  majority  of  cases  and  its  compensatory  expansion^ 
coupled  with  the  fulness  of  the  neck,  establish  at  first  sight  a  distincLion 
from  the  ordinary  case  of  phthisis.  Often,  on  the  other  hand,  the 
^lefomiity  peculiar  to  emiihysema  may  be  more  or  less  fully  established. 
The  unilateral  character  of  the  group  of  cases  descriljcd  by  < 'urrigan  as 
cirrhosis  of  the  lung  is  usually  made  obvious  by  the  cardiac  displacement, 
and  by  the  extreme  disprojiortion  between  the  size  and  the  respiratory 
movements  of  the  two  sides  of  the  chest.  But  in  some  unnsual  cases, 
owing  to  consiilcrable  encnxichment  of  the  sound  lung  across  the  midcllo 
line,  the  thorax  on  the  side  atTectcd  is  much  less  collapsed  than  the  lung 
which  it  contains.  Cases  of  this*  kind  are  deceptive,  and  need,  for  an 
accurate  deterniination  of  the  size  of  the  lung,  a  very  cjtreful  percussion  of 
the  boundanes  of  the  cardiac  dulness.  I  have  described  a  case  of  this 
sort  This  cirrhosis  of  the  lung  without  thomcic  deformity  is  nnich 
leas  rea<Iily  distinguished  from  phthisis  or  from  chronic  bronchitis  than 
the  usiuid  form. 

Among  the  bilateral  cases  the  emphysematous  variety  is  to  be  diagnosed 
from  philiisis,  on  mere  inspection,  by  the  dusky  and  congested  conq^lexion, 
the  pronuncnt  veins  and  deeply  coloured  lipsj  the  high,  deep,  and  broatl 
chest,  and  the  rektively  good  nutrition. 

In  the  remaining  groups  the  diagnosis  may  be  assisted  by  a  knowleiige 
of  the  following  points  :^(fl)  A  solitary  bronchiecUtic  lesion  is  seldom 
loc^ilised  at  the  apex  ;  this  is  the  customary  site  for  the  tuberrulous  lesiun. 
{b)  The  snprackvicular  area  is  usually  not  implicated  in  any  duhicss  due 
to  broncbiectiisis ;  it  is  invarialdy  impHcjited  m  the  apex  dulness  of 
phthisis.  {r)  In  phthisis,  as  j>ointcd  out  by  Stokes,  consolidation  pre- 
cedes, excavation  follows ;  in  bronchiectasis  this  ia  otherwise.  And 
again,  extension  of  the  excavation  ia  peculiar  to  phthisis  (Stokes),  ivhilst 
a  stationary  size   belongs    to   bronchial  dilatation   (Wulshe).      {J)  The 


BROAXmECTASIS 


imoet  daily  alt-ernations   between    the    signs    of    fulness   and   those   of 
iracuity  greatly  help  the  diagnosis  of  Bju'fiilatiun.      This  peculiarity  is 
usually  absent  or  ineonstant  in  excavatitJg  phthisis^,    {e)  The  normal  site  for 
ttil»erculoiis  disease  is  the  apex ;  it  hardly  ever  involves  the  base.     The 
eite  of  predilection  for  bronchial  tlilatntion  is  the  base  ;  but  bronchiectasis 
uUo  favours  the   middle  and   lower   thirtl   of  the   baek  and  may  aflect 
rarioUB  other  situations  withinit  any   hitherto  ascertained!  n^gnliirity  of 
rder  :  it  is  sj^ecially  unconmion  in  the  district  of  the  vorlital  l>runc]ti 
rascoiiding  to  the  apex.     {/)  It  is  lyiusuul  in  phthisis  for  nndtiple  excava- 
tions to  form  in  the  same  lung  with  the  intervention  of  sound  pulmonary 
substince,  except  in  the  sit Uiit ions  descrilied  in  the  Goulstonian  Lectures 
for   1882,  and  by  Dr  J.  Kingston  Fowler  in  his  Didiunarif  of  Mai  id  nr. 
Sven   these   secondary  deposits  are    commonly  almost  continuous  with 
\c  upixT  zone  of  disease.      In  multiple  brcaichiectasis  a  truly  sporadic 
'•■niugemcnt  is  the  rule,     (f/)  Unilateral  indurative  tiibercidons  jihthisis 
fiitmnahly  excavates  and  coridenses  the  apex  first,  even  if  later  it  should 
extend  downwards.     The  hbroid  change  associated  with  bronchiectasis 
jnginates  as   a   nde   at   the    base   ajid   spreiuls   upwai^s.      (h)  The   dis- 
j>laeement  of  the  hiart  towards  the  diseased  side  of  the  chest  in  the  tiBUal 
tiscjs  of  unilateral  phthisis  follows  an  ol>liijnc  direction  upwards  ;  a  hori- 
*Sontid  fbsplacemcnt  is  exceptional  and  suggests  simie  complicating  basic 
pleural  factor.    In  unilateral  bronchieetasis  the  displacement  is^  practically 
S{>eaking,  alw^ays  horizontal ;    not  only  by  raison  of  the  Uhsic  origin  of 
the  disease^  Ijut  largely  also  owing  to  the  lowering  of   the  diaphragm 
on  the  sound  aide,  with  extension  of  the  caitliac  beat  into  tlio  epigastric 
notch. 

Attention  to  these  gencr^il  guides  may  often  prove  of  greater  value 
tlian  a  close  search  for  points  of  dittbrence  in  the  auscultatory  and 
percussive  sounds, 

Ptrcumoti  in  advanced  cases  may  yield  different  results  in  the  same 
clie«t  at  brief  intervals  of  time,  acconling  to  the  amount  of  retained 
secretion ;  and  this  varial>ility  is  perhaps  the  most  distinctive  feature 
obtainable  by  the  method.  If  in  a  cliest  otherwise  resonant  imtcheg 
of  duiness  be  found  scattered  in  the  middle  and  lower  thiid,  and  particu- 
larly over  the  biick,  and  if  some  of  them  yield  a  crackcd-pcjt  sound,  a 
Btnmg  suspicion  of  broncluecUisis  wili  arise.  The  high-pitched,  the  tym- 
Piiiutic,  the  amphoric,  the  splashing,  and  other  varieties  of  percussion 
ni>te  which  have  been  descrilied  C4innut  be  expected  in  every  insUmce. 
Much  emphysema  may  almost  preclude  a  diagnosis  by  percussion 
alon<.^ ;  although  with  a  previous  knowledge  of  the  existence  of 
Kiccidiitions  their  site  could  in  most  cases  be  miule  out  hy  an  expert 
pereu^or.  The  strong  element  of  didness  in  the  filiroid  variety  of  the 
disease,  coupled  with  the  boxy  note  obtained  over  the  ca\ities  when 
<  iiJ!.(y,  is  a  nuich  more  definite  guide;  althongh  the  diagnosis  from  a  kisic 
i.^    ;Ty  of  tulx'rcidous  origin  would  still  have  to  l»e  made. 

AiiscuUttfhrii^  although  not  always  capaMe  of  estal4ishing  a  diagnosis 
between   slight   bronchiectasis   and   bronchial   catarrh,  seldom   faUs   to 
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identify  arlvance*!  dilatation,  from  sl  joint  observation  of  the  respiratory 
sounds  and  of  the  lalcs. 

As  regards  the  respiratory  sounds,  the  peculiarity  of  the  cmphy* 
Bematous  variet}^  of  bronchiectasis  ia  the  intimate  blending  of  the 
tubular  with  the  vesicular  brcjith  -sounds  ;  the  fibrotic  vanoty  is  dia- 
tingtiished  by  the  local  almence  of  the  latter* 

The  rfdes  occurring  in  sniidl  dilatations,  and  in  those  which  art^  mainly 
cylindrical,  do  not  dilTer  from  onliiiaiy  catarrhal  rales  of  medium  and  of 
large  size.  A  distinctive  character  belongs  to  those  prcKjuced  in  the 
sacculatirjus.  The  sound,  which  ia  best  described  as  **  croaking/*  is 
partly  due  to  the  valvular  action  of  the  viscid  and  confluent  secret  ion, 
and  partly  to  the  free  communicatiofi  and  continuity  suhmBting  between 
the  &icculation9  and  tlic  corrcHponding  bronchus.  The  undimi  rushed 
length  of  the  latter^  and  the  branches  which  open  into  it  above  iho 
teiTuinal  sac,  are  prt>b;Ll«ly  additional  factors.  An  explanation  of  the 
mo<Je  of  production  of  this  .sound  is  suggested  al>ove  in  conncctiori  with 
l^ig.  5.  The  croaking  »oun<i  is  most  distinctly  produced  in  saceidations 
surroundcfl  with  more  or  !cbs  spongy  tissue.  In  the  fibrotic  variety  the 
solid  inediuni  through  which  it  is  conduct^^d  to  the  ear  im|>art3  to  it  a 
more  metallic  character. 

It  k  unnecessary  to  dwell  upon  the  common  catarrhal  sounds,  the 
sibili  and  the  rhonchi,  which  may  spread  over  the  lung  as  a  result  of 
general  bronchitis.  They  may  complicate  the  diagnosis  by  veiling  to  a 
certain  extent  the  diagno-stie  soiinda  which  have  been  descnbcd,  although 
they  seldom  mask  them  entirely. 

The  voice  sounds  sometimes  supply  definite  data.  Bronchophony  and 
flpgo-bronchophony  nrc  yielded  by  the  extensive  and  multiple  sacculations 
of  a  partly  cirrhose<l  lung,  and  sometimes  by  those  not  surrounded  with 
fibrous  tissue,  if  sutliciently  large  and  superficiaL  Hollowneps  of  the 
voice  sound  would,  however,  dis^appear  if  the  canity  were  to  till  completely. 
The  vocal  fremitus  varies  considerably  in  diflTerent  cases,  the  pleuia  being 
unahered  in  st^me,  in  others  greatly  thickened. 

Diagnosis, — The  diseases  mo.'^t  likely  to  be  mistaltcn  for  bronchiectasis 
are  the  various  forms  of  bronchitis  and  phthisis.  Less  commonly  the 
difficulty  may  be  to  distinguish  it  from  emphysema,  pulmonary  gangrene, 
and  cancer. 

When  originating  in  a  general  hrmicJiilis,  dilatation,  in  its  earlier  stages, 
can  only  l)e  inferred.  Sulisequently  fc^tor  of  the  sputum  necessiUUes  a 
diagnosis  from  fetid  bronchitis  or  bronchorrho'a  ;  and,  apart  from  *any 
previous  knowledge  of  the  ease,  the  distinction  may  be  extreraely  dithcidt 
if  a  general  c^itarrh  should  coexist.  In  the  absence  of  the  latter,  dilatation 
would  lie  known  by  the  localisation  of  the  large  niles  in  the  situations 
which  present  some  alteration  of  the  percussion  note  ;  and  the  same 
observation  wouhl  also  be  a  help  in  the  more  com[tlicated  ci>ndition. 
AgELin,  the  mode  of  the  ex]7ectoration.  even  more  than  the  nature  of  it, 
might  throw  light  on  the  case ;  although  in  fetid  bronchurrlitea  the 
oxpul&ion  of  the  bronchial  contents  is  often  sudden  and  paroxysmal 
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Pulmoncry  gangi-ene,  occurring  in  aged  or  broken-down  subjects  and 
preceded  by  a  history  of  chronic  bronchial  catarrh,  would  suggest 
bronchiectasis  culminating  in  ulceration.  Most  commonly  the  onset  of 
pulmonary  gangrene  is  sudden  and  marked  by  extreme  prostration; 
that  of  gangrenous  ulceration  of  a  bronchiectasis  is  gradual.  As  pulmon- 
ary tissue  is  expectorated  in  both  cases,  our  guides  must  be  the  clinical 
data  and  the  clinical  history.  But  commonly  in  bronchiectasis  a 
gangrenous  odour  occurs  apart  from  any  tissue  necrosis;  and  a  fruit- 
less search  for  elastic  fibre  would  strengthen  any  direct  evidence  of 
bronchiectasis  otherwise  obtained,  and  any  negative  evidence  as  to 
the  existence  of  broncho-pneumonic  or  tuberculous  processes  such  as  lead 
to  g-angrene. 

The  intra-bronchial  ulceration  of  an  empyema  may  closely  simulate 
bronchiectasis.  Its  presence  will  be  sufficiently  indicated  by  the  history 
of  an  absence  or  insignificant  amount  of  expectoration  prior  to  the 
bursting;  and  of  the  considerable  relief  given  by  the  latter  to  the 
cough,  dyspnoea,  pain,  and  thoracic  deformity.  The  expectoration  of 
an  empyema  is  usually  distinguishable  at  first  sight,  by  its  freedom 
from  mucus,  from  that  of  bronchial  dilatation.  According  to  Biermer, 
it  contains  crystals  of  cholesterin  and  of  haematoidin.  In  any  special 
case  a  physical  examination  of  the  chest  would  probably  remove  any 
lingering  doubt. 

Prior  to  the  discovery  of  Koch's  bacillus  the  diagnosis  from  phihms 
bad  to  bo  made  almost  exclusively  from  physical  signs,  and  was  often 
very  difficult  for  persons  unfamiliar  with  the  physiognomy  of  bronchi- 
ectasis. A  microscopical  examination  of  the  sputum  now  decides  the  ques- 
tion. Nevertheless,  the  other  elements  of  diagnosis — (a)  the  clinical 
history,  (b)  the  general  clinical  state  and  aspect,  and  (c)  the  physical 
signs — ^are  too  important  to  be  neglected. 

(n)  In  most  cases  phthisis  can  be  traced  back  to  characteristic 
beginnings,  the  constitutional  efTects  of  the  invasion  being  out  of  propor- 
tion to  the  pulmonary  symptoms  existing  at  that  time.  This  is  not  the 
history  of  bronchiectasis,  which  begins  %vith  a  definite  bronchial  affection, 
or  with  a  pneumonia  or  a  pleurisy ;  the  worse  constitutional  symptoms 
being  relegated  to  the  late  stages.  Again,  when  the  patient's  aflection 
begins  with  a  profuse  haemoptysis  the  probability  of  its  tuberculous  nature 
is  great. 

Moreover,  the  duration  and  the  progress  of  the  two  diseases  are 
strikingly  different.  Cough  and  expectoration  of  many  years'  standing, 
in  a  subject  not  markedly  marasmic,  would  not  be  features  of  the  common 
phthisis ;  though  wo  should  not  forget  that  unilateral  phthisis  may,  and 
often  does,  run  an  exceedingly  protracted  and  mild  course.  In  such  a 
case  the  signs  would  be  unmistakable  and  strictly  apical,  and  therefore 
unlike  those  of  bronchiectasis  which,  when  single,  hardly  ever  implicates 
the  pulmonary  summit 

(h)  Between  ordinary  pulmonary  tuberculosis  and  ordinary  bronchi- 
ectasis a  very  marked  contrast  in  the  general  clinical  appearances  is  at  once 
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perceptible.  In  the  ultimate  stage  of  pulmonary  consumption  there  is  no 
difficulty  in  the  diagnosis;  tlie  p^aient  carries  it  written  lar^^e  in  every 
feature.  At  a  rather  earlier  period  in  the  complaint^  wlnm  doubt  might 
be  possible,  the  same  peculiarities  are  apparent^  although  not  yet  so 
manifest  as  to  strike  tho  sujterficial  observer.  They  are  briefly  these — 
wasting  of  tho  subcutaneous  fat  in  general,  and  in  particular  of  tho  fat  of 
the  orbit  and  of  tho  cheek  ;  wasting  of  the  muscles  ;  visible  h>ss  of 
energy ;  pronounced  amernia^  in  the  strict  sense  of  the  word,  namely, 
rDfluction  in  the  total  amount  of  the  blood,  the  piitient  being  bloodless 
and  withered.  These  are  not  features  of  bronchial  dilatation,  uncompli- 
cated with  tubercle,  at  a  liko  interval  after  the  beginning  of  the 
affection :  emaciation  usually  exists,  but  it  is  not  extreme ;  there 
may  bo  slight  anjemia  also,  but  ft  does  not  confer  the  chanicteristic 
wan  look  of  phthisis.  The  hollow  orbit,  with  undue  ex|>o.sure  of  the 
sclerotic,  the  stuiken  cheek  with  projecting  malar  eminence,  and  the  thin, 
drawn  lip  are  all  conspicuously  absent.  Instead  of  these  bronchiectasis 
often  prescutij  outward  peculiarities  of  its  own  ;  a  certain  fulness  of 
the  eye,  of  the  lip,  and  of  the  features,  and  a  slight  duskiness  of  the 
complexion  suggestive  of  congestion  rather  than  of  amemia  :  and  the 
veins,  tho  jugulars  iii  particular,  are  commonly  conspicuous,  if  not 
turgid.  On  analysis  these  i)eculiaritiea  will  be  found  correlated  with  the 
state  of  fulness  of  the  right  side  of  the  heart,  which  in  advanced  phthisis 
is  never  surcharged,  in  spite  of  the  great  obstacle  to  the  pulmonary  eircu- 
lation.  In  short,  the  bulk  of  the  blood  is  not  reduced  in  proportion  to 
the  pulmonary  destnxction,  as  is  the  case  in  phthisis.  For  the  same  reason 
also  the  depressed  and  de vitalised  aspect  peculiar  to  phthi-sis  is  not  noticed 
in  this  disease. 

Aimthor  striking  peculiarity  is  the  unusually  bulbous  expnnsion  of 
the  fingertips,  associated  with  a  very  marked  incurvation  of  the  nails, 
III  phthisis  tho  nails  are  aduncate,  but  the  finger-ends  are  seldom  much 
clui>bed  ;  nriy,  the  pulp  of  tho  finger  is  often  wasted. 

Prognosis* — The  spontaneous  cure  of  acute  bronchiectasis,  such  as  it 
occurs  in  the  growing  lung  of  infants,  cannot  be  expectod  at  a  later  age ; 
and  a  restoration  of  the  damaged  lung  is  impossible.  Iti  rare  instances, 
where  the  dilntation  is  single,  and  where  it  is  no  longer  the  seat  of 
catarrh,  as  in  the  exceptional  case  of  the  cicatricial  closure  of  its  bronchus 
higher  up,  the  disease  may  become  obsolete.  Leber t  quotes  a  case  of. 
Bamberger's,  in  which  tho  formation  of  an  external  fistula  eventuated  in 
a  cure  ;  and  a  similar  result  might  be  hoped  for  from  the  surgical  treat- 
ment of  a  solitary  dilatjition.  In  the  gi'cat  majority  of  chronic  cases,  so 
long  as  the  original  conditions  persist,  the  disease,  if  left  to  itself,  is  in- 
evitably progressive  \  and  therefore  less  likely  as  time  goes  on  to  be  per- 
manently relieved.  The  most  favourable  achievement  to  lie  gained  by 
treatment  is  often  no  more  than  a  relative  quiescence  of  the  trouble  ;  or  a 
reduction  in  tho  rate  of  a  progressive  destruction  of  the  lung. 

As  regards  duration  of  life,  the  great  diversity  in  the  kind,  degree, 
and  multiplicity  of  the  lesions,  and  of  their  bronchial,  pulmonary^  and 


BRONCHIECTASIS  79 


pleural  complications,  must  establish  a  wide  difference  between  the  chances. 
Of  this  some  idea  is  given  by  the  figures  obtained  by  Lebert  in  a  series 
of  fifty -two  cases. 

The  period  of  survival  was  : — 


Of  one  year 

Of  one  to  two  years 

Of  three  to  five  vears    . 

,     in  21 '1  per  cent 
•      >»     7-7        „ 
.      „  30-7        „ 

Of  six  to  ten  years 

Of  npwards  of  ten  years 

.      „  16-6        „ 
.      „  25-0        „ 

Apart  from  all  other  difficulties,  an  exact  determination  of  the  extent 
and  number  of  the  lesions  is  so  unlikely  to  be  attained  by  physical 
examination,  that  the  physician's  forecast  in  the  individual  case  must  be 
based  on  very  broad  considerations :  such  as  the  age,  temperament,  ante- 
cedents, energy,  nutrition,  and  general  circumstances  of  the  patient ;  the 
unilateral  or  bilateral  character,  and  the  cirrhotic,  emphysematous,  or 
stenotic  type  of  the  affection ;  the  presence  or  absence  of  heart,  kidney, 
or  liver  disease ;  the  present  and  the  previous  state  of  the  expectoration, 
and  the  effects  of  treatment  on  the  catarrh. 

Often  enough,  when  all  has  been  taken  into  account,  great  uncertainty 
must  still  surround  the  prognosis,  and  it  will  be  wise  not  to  venture  upon 
too  precise  a  statement  of  the  probabilities.  In  the  future  much  more 
may  be  expected  from  an  improved  diagnosis,  and  from  the  eailier 
adoption  of  improved  preventive,  palliative,  and  curative  measures,  than 
from  surgical  interference,  which  is  not  likely  to  prove  more  successful 
than  in  the  past 

The  worst  prognosis  will  probably  always  belong  to  the  bilateral  cases 
and  to  the  unilateral  cirrhotic  variety,  especially  when  associated  with 
some  defect  of  the  other  lung  or  pleura.  Hceraorrhage  is  occasionally  a 
fatal  complication  ;  it  is  apt  to  be  profuse  in  cases  of  valvular  disease  or 
of  secondary  cardiac  dilatation.  The  occurrence  of  perforation  and 
pyopneumothorax,  or  of  ulceration  with  the  attendant  dangers  of  gan- 
grene, of  putnd  bronchitis,  of  pyaemia,  and  of  septicaemia,  would  justify  a 
grave  prognosis.  Mere  fujtor  of  the  expectoration  is  not  in  itself  an 
alarming  sign. 

In  those  most  favoured  cases  which  remain  free  from  all  serious 
complications  life  may  not  be  greatly  shortened. 

Treatment. — ^The  acute  bronchial  dilatation  of  early  childhood, 
depending  upon  temporary  impairment  of  the  expansion  of  lobules,  and 
of  the  pulmonary  and  bronchial  elasticity,  is  capable  of  spontaneous 
recovery.  The  general  principles  on  which  such  cases  should  be  con- 
ducted are  too  well  known  to  need  comment. 

Inveterate  bronchiectasis,  though  not,  strictly  speaking,  cimiblc,  is 
often  susceptible  of  considerable  amelioration.  The  extent  to  which 
positive  results  may  be  hoped  for  must  largely  depend  upon  the  extent 
of  the  bronchial  lesions,  and  especially  upon  the  condition  of  the  sur- 


8o  SYSTEM  OF  MEDICINE 

rounding  tissue;  the  most  unpromising  cases  being  those  in  which 
ulceration  or  considerable  fibrosis  has  already  taken  place. 

In  addition  to  the  therapeutic  measures  specially  intended  for  the 
pulmonary  condition,  we  shall  consider  those  meant  for  the  relief  of  com- 
plications and  for  the  improvement  of  the  constitutional  state. 

Tlic  constUutional  treatment,  an  essential  adjunct  of  the  pulmonary 
treatment,  need  not  detain  us  long,  since  its  climatic  and  hygienic  aspects 
are  included  in  the  account  to  be  given  of  the  latter.  It  cannot  be 
regarded  as  curative,  nor  even  as  being  aimed  at  the  cause  of  the 
affection;  but  it  undoubtedly  promotes  the  patient's  chances  and  the 
results  to  be  obtained  from  symptomatic  treatment.  The  only  instances 
in  which  it  might  claim  to  be  in  any  sense  specific  are  those  in  which  the 
disease  has  been  traced  to  syphilis,  and  in  which  mercury,  a  drug  possess- 
ing also  general  advantages  as  an  antiseptic,  should  have  a  trial. 
Iron,  quinine,  and  cod-liver  oil  perseveringly  administered,  with  intervals 
of  rest  and  interludes  of  hepatic  treatment,  are  still,  so  far  as  we  know, 
the  best  means  to  the  end  of  strengthening  both  fibre  and  function. 
Syrup  of  the  iodide  of  iron  in  liberal  doses,  or  the  hypophosphites  of 
calcium,  of  sodium,  and  of  iron  also  freely  administered,  are  remedies 
specially  adapted  to  counteract  the  exhausting  effect  of  catarrh  on  the 
serous  and  glandular  elements.  A  liberal,  varied  and  nutritious  diet, 
and  a  moderate  allowance  of  burgundy  or  of  port  wine  are  indicated. 
Much  general  tonic  effect  may  also  bo  obUiined  by  systematic  treatment 
of  the  skin  and  by  salt-water  baths — subjects  to  be  discussed  presently. 
Neither  should  we  lose  sight,  in  cases  showing  a  tendency  to  venous 
stasis  and  to  cardiac  dilatation,  of  the  great  value  of  derivative, 
alterative,  and  mildly  hepatic  treatment.  Much  might  be  effected  in 
early  stages  by  hygienic  and  medicinal  measures  of  this  kind ;  but  too 
often  the  opportunity  of  recommending  them  is  not  afforded  until  it  is 
almost  too  late  for  their  successful  employment. 

The  treatment  of  complkatims, — As  in  other  chronic  affections,  medical 
advice  may  at  first  be  called  in  for  the  treatment  of  aggravated  symptoms, 
of  complications,  and  of  emergencies.  Among  the  latter,  haemorrhage — for- 
tunately rare  in  its  worst  form,  that  of  ulcerative  perforation  of  an  arterial 
branch — calls  for  immediate  action,  and  must  be  treated  on  the  usual 
principle  of  reduction  of  blood -pressure,  by  subcutaneous  injections  of 
morphia,  by  calomel  by  the  mouth,  and  by  an  enema  of  glycerine  (not  of 
a  largo  bulk  of  fluid) ;  all  of  which  should  be  administered  as  soon  as 
possible. 

The  febrile  exacerbations  of  the  bronchial  catarrh,  the  complications 
of  pneumonia  and  of  pleurisy,  the  severe  symptoms  attendant  upon 
absorption  of  septic  material,  and  the  occurrence  of  ulceration,  with 
threatcnings  of  gangrene,  will  need  measures  adapted  to  each  event.  In 
all  of  them  a  supporting  plan  of  treatment  will  be  necessary,  and,  in  those 
last  mentioned,  stimulants,  both  medicinal  and  alcoholic,  must  be  freely 
administered. 

The  special  treatment  of  tlie  respiratory  organs  should  bo  guided  by 
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the  following  indications  :  (i.)  the  emptying  of  the  cavities ;  (ii)  the  relief 
of  the  fcetor ;  (iii.)  the  reduction  of  the  catarrh  ;  (iv.)  the  i)rotection  of  the 
membrane  from  further  irritation ;  (v.)  the  diminution  of  the  size  of  the 
diLitations,  and  (vi.)  the  improvement  of  the  respiratory  function  in 
general.  Until  recently  these  indications  have  been  very  imperfectly 
fulfilled.  The  methods  employed  have  acted  as  palliatives,  but  their 
inability  to  check  the  progress  of  the  worst  cases  has  been  one  of  the 
reproaches  of  medicine,  and  has  led  within  recent  years  to  a  desperate 
resort  to  surgical  measures,  the  hopelessness  of  which  has  now  been  made 
apparent ;  and  indeed  was  almost  foretold  in  the  anatomical  peculiarities 
of  the  affection. 

As  regards  the  emptying  of  the  dilated  tubes,  sufferers  often  dis- 
cover at  an  early  stage  the  vahie  of  postui-e  as  a  mechanical  aid  to  the 
bronchi:il  outflow.  With  the  majority,  lying  down  or  turning  to  one  side 
or  to  the  other  will  bring  on  more  or  less  cough  and  expectoration  ;  but 
in  others,  when  the  dilatations  are  situated  at  the  back,  it  is  the  change 
to  the  sitting  posture  which  induces  the  paroxysm  of  cough.  In  this 
disease,  even  more  than  in  phthisis,  lowering  the  head,  either  over  the 
edge  of  the  bed  or  whilst  standing,  will  allow  the  accumulated  secretion 
to  gravitate  out  of  the  sacculations  and  into  the  receiver.  Some  patients 
are  in  the  habit  of  practising  this  method  of  relief.  Its  regular  em- 
ployment should  be  suggested  whenever  no  contra-indications  exist.  In 
the  case  of  multiple  bronchiectasis  systematic  treatment  should  also 
include,  unless  there  be  good  reason  to  the  contrary,  the  yet  more 
effectual  resort  to  an  emetic ;  and  it  is  well  to  administer,  for  two  days 
prior  to  this,  repeated  doses  of  an  expectorant  mixture  containing 
ipecacuanha,  small  doses  of  vinum  antimoniale,  and  iodide  of  potassium, — 
a  mixture  to  be  subsequently  continued  until  a  second  emetic  shall  have 
]>een  taken  at  an  interval  of  a  few  days.  The  object  is  to  wash  out  the 
stale  secretion  by  a  more  abundant  flow  of  watery  mucus.  Much  will 
have  been  gained  if  this  result  can  be  secured. 

For  the  relief  of  the  foetor  two  methods  have  hitherto  been  adopted 
alternately  or  com])ined :  (a)  the  inhalation,  and  (//)  the  internal  adminis- 
tration of  deodorising  and  antiseptic  agents. 

(a)  Inhalations  as  a  rule  fail  to  influence  the  bulk  of  the  accumula- 
tions, though  they  may  reach  the  uppermost  layers.  A  noteworthy 
exception  must  be  made  in  favour  of  those  inhalations  which  set  up 
cough  and  copious  expectoration. 

Theoretically,  oxygen  was  expected  to  fulfil  a  double  purpose,  as  an 
aid  to  respiration  and  as  a  disinfectant ;  but  it  has  really  proved  of  little 
service,  partly  perhaps  because  of  its  tendency  to  diminish  rather  than 
to  increase  the  activity  of  the  respiratory  movements. 

Some  relief  may  be  obtained  from  the  inhalation,  from  a  jug, 
of  vapour  impregnated  with  thymol,  eucalyptol,  wool  fir  oil,  or  other 
antiseptic. 

Inhalation  may  also  be  practised  with  the  dry  inhaler,  thiough  which 
air  is  drawn  over  a  sponge  or  a  quantity  of  cotton  wool  steeped  in  the 
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solution  to  bt>  used.  Since  onl}-  tliose  coni^titueiits  are  inhaled  wiiicli  nre 
volatilo  at  the  ordinary  tempuiatnrcs,  snl>suinces  suck  as  c4irbolic  acid, 
creasote,  tar,  terebene,  and  others  can  be  used  fivirly  concentrated, 
lodino  caji  also  be  used  \nth  proper  prceautions. 

Lastly,  inhalation  may  be  conducted  on  the  principle  of  the  spray. 
Steam  Hpiiws,  at  one  time  much  In  use,  have  their  drawljaeks,  but  in 
&ome  res[)ects  are  convenient :  they  may  be  made  the  vehicle  of  a  great 
variety  of  meditjation.  The  complieation  of  steam  is  avoided  in  the 
mechanieul  spray -producers  which  ''atomise"  the  solutious  to  be  iidxaled, 
]>y  forcing  them  through  the  miruUe  orifice  of  the  outlet  with  a  jet  of 
compressed  air  worked  by  an  indiand>ber  hand-ball.  In  this  case  the 
solutions  are  not  diluted  by  steam,  and  must  be  prcscri]>ed  of  an  ap- 
propriate strength.  The  dripping  aiif!  dampness  inseparal  »le  from  the 
steam  are  avoided ;  an<l  the  nozzle  of  the  instrument  can  be  iiUroduced 
into  the  nose  or  month,  thus  almost  ensuring  actual  inhalation  of  a 
large  pn>portion  of  the  remedies.  The  finest  subdivision  is  obuiined — 
as  iu  Oppenheimer*s  '*uebuliser" — bv  comliining  strong  pressure  with 
sraallness  of  onfiee.  The  hater  condition  unfortunately  limits  the  supply 
of  the  medicated  atmosphere, 

(b)  The  internal  administration  of  creasote,  tar»  tereliene,  the  essential 
oils,  the  oleoresins,  and  the  bals^mis  has  long  been  in  use.  Oidy  uf  late 
years,  howe\er,  have  the  improvements  in  pharmaceutical  detail  enabled 
efficient  doses  of  the  more  powerfid  of  these  agents  to  be  taken  with  com- 
fort. Copaiba,  tar,  and  especially  thymol,  eucalyptol,  guaiacol,  and 
creasote,  can  he  administered  in  the  shape  of  capsules  at  frer|nent  intervals 
;hroughrjut  the  diiy ;  and,  by  the  pemistent  action  kept  up  on  the 
respiratory  mucous  membnme,  may  be  of  great  benefit.  Fifteen  centi- 
giMuune  caj>sules  of  myilol,  ta.ken  e^  erj  two  hours  throughout  the  day, 
are  well  spoken  of  in  Gei'many  ;  and  are  worthy  of  trial  in  cases  in  which 
none  of  the  measures  al>ont  to  l)e  described  can  be  carried  out. 

The  fault  of  most  of  these  methods  is  their  inadequacy  ;  they  do  not 
dea!  with  the  evil  at  its  chief  seat  in  the  depths  of  tlie  luni:.  A  new  era 
in  the  prognovsis  of  bronchieetaiiis  has  happily  been  opened  up  by  the  more 
thorough  metho<ls  associated  with  the  names  of  Dr.  Vivian  Pooro,  Sir  T. 
Grainger  Stewart,  and  Dr.  Arnold  Chaplin  ;  these  methods  consist  re- 
spectively in  the  internal  administration  of  garlic,  in  the  intralaryngeal 
injection  of  disiofeeting  solutions,  and  in  the  systematic  inhalation  of 
the  vapour  of  cmil-tar  ci'easote. 

(1)  l>r.  Poore's  method  is  Iwsed  upon  the  penetrating  properties  of 
some  of  the  volatile  constituents  of  garlic,  and  ufion  their  stimtdating 
and  antiseptic  as  well  as  odoriferous  virtues.  Garhc  probably  acts  as  a 
general  tonic  as  well  as  a  local  stimulant  Its  local  eiiect  is  produced  at 
the  surface  of  the  mucous  meml>rane  liy  exhalation ;  Ijut  the  fact  that  the 
smell  of  garlic  is  also  given  off  by  the  skin  suggests  that  the  constitutional 
influence  of  the  dnig  may  be  widespread  and  iiiiport^mt. 

The  favourable  results  reported  by  Dr.  Poore  in  his  work  on  Nrnous 
AJFecHom  of  the  Haivi  and  otfier  Stndus  %vero  obtained  horn  the  continued 


4 


administration  of  sufficient  garlic  to  render  the  odour  permanent  in  the 
brcjith.  In  the  cases  to  which  ho  refers  the  origirKil  fci^tor  of  the  ex- 
pectoration was  replaced  by  a  pungent  smell  remi riding  one  of  tluit  of 
syringii.  The  discharge  %Yas  great! v  diminished ;  and  a  remarkid>le  Improve- 
ment took  place  in  the  health,  in  the  strength^  and  in  the  weight  of  the 
pitients.  The  treatment  is  generally  well  home,  and,  if  the  remedy  bo 
taken  with  meals,  patients  subniit  to  it  without  much  inconvenience.  A 
clove  of  garlic  is  choppt'd  up  and  mixed  with  the  beef- tea,  or  preferably 
cueltist-Hl  in  gelatine  capsules.  I  have  administered  as  much  as  eight 
capstdes  duilVt  eiieh  contjLiuiug  thirty  grains  of  cht^pped  girlie.  An 
extract  mijjht  also  1m>  used.  Dr.  Poorc  suggests  that  sulphide  of  allyl, 
which  is  contained  in  the  essential  oil  of  garlic,  is  probably  the  remedial 
jigcnt.  The  oil  of  allyl  hiis  an  exceedingly  |>enetrating  emelL  It 
should  be  taken  immediately  after  meals.  I  have  prescribed  it  in  three- 
minim  aipsules  three  times  a  day ;  but  this  dose  is  Ujo  large,  and  soon 
es.     Capsules  eontidning  half  a  minim  of  the  oil  will  Le  fuiiod 

►tonvenient  The  rem,irka!de  results  obtainofl  by  this  meth^Ki  are 
not  limited  to  cases  of  brnncliiectasis^  Imt  have  also  lieen  obt.iined  in 
phthisis.  The  chief  theoretical  ohjt^ctiou  to  the  treatment  by  giirlic 
is  tlnit,  whilst  it  provides  for  the  disinfection,  it  does  not  ensure  the 
eouipletd  clearance  of  the  dilated  bronchi,  nor  directly  assist  their  con- 
traction* 

(2)  Intratracheal  injection,  suggested  years  ago,  and  experimcnUilly 
tried  in  animals,  was  first  perfonned  with  the  hypodermic  syringe,^ — a 
valuable  methotl  in  some  cases,  and  was  described  l»y  Dr*  Sehrwakb 

The  idea  was  applied  in  a  practicaJ  fonn  to  the  treatment  of  pul- 
monary affections  by  Koscnberg,  Colin  Campl*ell,  Jamieson,  Dow^nio, 
Byrom  Bramwell,  and  liy  Sir  T>  Grainger  Stewart,  who  trcatetl  with 
great  success  by  the  intmlaryngeal  niL-thod  an  inveterate  ea^se  of  fetid 
bronchiectasis  in  which  all  other  measures  had  failed.  Tlie  treatment 
con^sisted  in  injecting  twice  <laily  into  the  trachea  (through  the  glottis) 
one  drachm  of  a  solution  of  10  jjarts  menthol  and  2  parts  guaiacol  in 
88  parts  of  olive  oil  The  injections  w^ere  continued  for  a  considerable 
time  with  Ixniefit. 

This  method,  w^hieh  has  now  been  fairly  tried  and  f^eems  likely 
to  lead  to  impormnt  results,  is  the  only  one  which  aims  at  disinfecting 
the  eceretions  in  the  limg  by  fluid  mJmixture  with  the  disinfectant,  and 
jit  treating  the  mucous  membrane  locally  by  solulde  applications.  ^Vhat 
proportion  of  the  injection  may  reach  the  dilatations  will  depend  upon 
circumst'*nces  not  easily  controlled,  but  chiefly  U]n>n  the  |K>stiu^e  adopted 
by  the  p^itient  at  the  tttne  of  the  operation  and  rJterwards,  At  any  rate, 
the  elFect  on  the  brotjchial  mucous  membrane  must  be  widespread  and 
decided,  and,  with  a  systematic  use  of  the  treatment,  'wtmld  finally  extend 
to  that  of  the  diseased  miicuus  mcml*rane  also.  The  possibilities  opened 
Up  by  this  therapeutic  iunovati^m  are  obviously  great,  and  its  applicfir 
liility  is  not  restricted  to  the  disease  under  discussion^  nor  to  the  stated 
formula.     Chronic    bronchial    catarrh,    fetid    or   putrid   bronchitis,    and 


broTichnrrhcca,  especially  of  the  puniJcnt  variety,  are  suited  for  its 
adoption. 

^Vlthoiigh  in  common  witli  those  who  have  tried  this  method  I  have 
wondered  at  the  facility  with  which  the  pidiuonary  lymphatics  dispose  of 
the  injected  solution,  we  are  left  too  miieb  in  the  dark  as  to  the  destina- 
tion of  the  latter  It  is  much  if,  l»y  carefully  directing  the  nozzle  of  the 
syringe  and  atijnsting  the  patient's  posture,  we  can  ensure  the  treatment 
of  one  lung  rather  than  of  the  other  ;  but  we  are  unable  to  control  the 
injeetcii  tluid  in  its  coui*so  down  the  tubes.  In  the  majority  of  cases 
nothing  but  good  hap]>eris.  In  tuberculous  cases,  however,  there  may  be 
some  misgiving  as  to  the  possible  disscmi nation  of  the  infection  from  the 
upper  into  the  lower  iobes.  From  personal  observation  I  regard  the 
use  of  the  method  in  cases  of  phthisis  with  grave  suspicion  ;  and  it 
has  been  my  regret  to  witness^  after  its  repeated  use,  the  appeanince 
of  persistent  rales,  of  bronchial  eiii^orgement,  and  of  catan-bal  pneumonia 
at  both  bases  in  a  case  which  ended  fatally. 

(3)  No  objections  of  this  sort  can  he  urged  against  Dr.  Arnold 
Chaplin's  creasrjt<e  metlifid,  which  both  theoretictilly  and  in  its  rcsidt^  m 
the  only  one  hitherto  cLiiming  to  be  strictly  rational  and  thoroughly 
aderfuate.  its  princijile  is  to  obtain  an  amimnt  of  coughing  sntficient  to 
Squeeze  out  every  remnant  of  the  jioxious  secretion,  and  to  keep  up  local 
disinfection  by  iiihalation  for  a  sufficient  time,  and  in  sufficient  strength, 
to  enable  the  mucous  membrane  and  the  lung  itself  to  be  completely 
]iuritied.  These  indications  once  fulhlled,  nature  will  do  the  rest* 
Living  in  an  atmosphere  of  the  disinfecUint  would  carry  out  an  impoibiiit 
part  of  the  treatment ;  and  Dr.  Cha|>lin  originally  noted  the  tradition, 
which  exists  among  workmen  constantly  employed  in  an  atmosphere 
of  ereasote,  that  the  fumes  ''clear  the  chest  of  phlegm,"  and  confer  an 
imnumity  from  *' asthma*'  and  consimiption.  But  in  bronchiectasis  the 
ol>ject  is  to  bnng  aWut  a  complete  expectoration  of  the  bronchial 
contents;  and  with  this  view  the  creasote  atmosphere  has  to  be  made 
almost  intolerably  stron'^,  so  that  it  can  be  irdiuled  for  short  periods  only. 
This  concentration  of  the  vajKiur  is  the  irksome  side  of  the  trefitment ; 
but  any  objections  connecteci  with  the  hardshi[)s  of  the  meth*x]  will,  after 
a  brief  trial,  be  laid  aside  when  the  pitients  have  experienced  the 
remarkable  relief  afl'orded  by  its  use.  In  addition  to  the  intense  cough, 
w^hich  has  the  advantage  of  leading  to  inhalations  of  the  disinfecting  agent 
proportiouatt'ly  deep,  the  discomforts  are  chietly  the  irritating  action 
upon  the  other  mucous  surfaces  and  the  eyes,  the  strong  smell  which 
clings  to  the  hair  and  clothing,  and  the  diflusion  of  the  smell  into  the 
surrounding  space.  So  pervading  is  the  odour  that  it  may  bo  complained 
of  even  wnthiu  neighbouring  houses,  and  it  is  desirable  to  provide  an 
entirely  separate  inhalation  chamber  at  some  distance  from  the  doors  and 
windows  of  other  huiklings.  The  remaining  difficulties  are  met  by  loosely 
plugging  the  nostrils  with  cotton  wool,  Ity  wearing  over  the  eyes  watch- 
ghisses  framed  in  bandage  or  sticking-plaster,  and  tiy  covering  the 
garments  and  the  head  with  oiled  silk  or  mackintosh. 
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The  inhalation  chamber  should  be  of  small  size,  6  or  7  feet  ^vide  by 
8  feet  high,  and  should  be  made  us  air-tight  as  possible,  with  cotton  wool 
or  tow,  in  order  to  obtain  a  dense  creasote  atmosphere.  In  vaporising  the 
creasote  proper  care  must  be  taken  to  prevent  a  conflagration.  A  fair- 
sized  metallic  evaporating  dish  is  the  best,  and  into  this  it  is  convenient 
to  place  some  dry  sand.  Some  more  stable  support  than  the  common 
tripod  should  be  used,  and  gas  flames  must  be  avoided. 

At  the  first  sittings  the  patient  may  ^vith  advantage  enter  the  room 
before  the  spirit  lamp  is  lighted  under  the  dish  containing  the  sund  and 
creasote ;  but  subsequently  time  may  be  saved  by  vaporising  before- 
hand some  of  the  creasote.  The  dunition  of  the  exposure  is  gradually 
increased  from  a  quarter  of  an  hour  to  an  hour  or  more.  The  residual 
phlegm  dislodged  by  the  searching  cough  is  exceedingly  ofiensive ;  but 
the  fcBtor  is  partly  covered  l)y  the  strong  creasote  odour.  The  treatment, 
unless  contra-indicated,  is  to  be  continued  daily  until  little  is  coughed 
up  in  the  chamber,  and  until  no  expectoration  is  brought  up  spontaneously 
the  next  morning.  In  an  average  case  this  will  imply  a  treatment  of 
from  four  to  six  weeks. 

In  itself  the  adventure  is  a  valuable  respiratory  exercise.  'V\Tiilst  the 
ca\'ities  are  being  cleared  and  disinfected  collateral  expansion  of  the  lung 
is  induced  by  the  cough,  and  the  gradual  contraction  of  the  sacculations 
is  promoted.  A  remarkable  improvement  takes  place  in  the  general 
hetdth  and  strength,  as  well  as  in  the  respiratory  capacity.  In  the  seven 
cases  originally  reported  by  Dr.  Chaplin  excellent  results  were  obtained. 
Notes  of  ecjually  successful  cases  have  been  kindly  communicated  to  me 
by  Dr.  Devereux  of  Tewkesbury.  A  full  account  of  one  of  his  cases  has 
been  published  by  Dr.  Brian  Dobell.  Through  the  kindness  of  Dr. 
Dobell  and  of  the  Editor  of  the  BritUh  Medical  Joumul  the  temperature 
chart  of  this  case  is  reproduced  oft  the  following  page  as  a  striking  illustra- 
tion of  the  reduction  of  temperature  which  is  obtained  in  pyrexial  cases. 

A  case  of  inveterate  bronchiectasis  under  my  own  care  is  for  the 
present  cured.  In  another  the  relief  seemed  to  be  complete,  but  was 
followed  by  a  relapse  which  did  not  yield  thoroughly  to  a  second  course. 
Reduction  of  temperature  and  of  the  expectoration  and  general  improve- 
ment were  also  observed  in  a  third  patient  with  fibroid  disease  of  the 
lung  and  profuse  offensive  expectoration ;  but  the  treatment  has  been 
temporarily  interrupted,  whilst  these  pages  are  being  written,  because 
of  an  intercurrent  aggravation  of  the  catarrh,  due  perhaps  to  irritation  by 
the  fumes. 

The  freedom  from  risk  and  the  brilliant  results  hitherto  secured  in 
most  of  the  cases  reported  leave  us  no  choice :  so  long  as  we  have 
no  better  method,  every  sufferer  should  have  the  benefit  of  a  trial  of 
the  inhalation  method.  A  combination  with  it  of  the  administration  of 
garlic,  whilst  adding  a  fresh  therapeutic  infliction  to  a  trying  treatment, 
would  probably  curtail  the  duration  of  the  latter.  Lastly,  for  cases  not 
yielding  sufficiently  good  results  the  intralaryngeal  injection  method 
would  still  be  available. 
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The  prospect  of  a  permanent  cure  will  be  greater  the  earlier  the 
tot^e  treatment  can  Ix?  applied.  Some  uf  the  inveterate  cases  which 
liave  long  resisted  all  other  remedies  may  fail  to  end  in  a  complete 
recover}',  and  may  need  repetitions  of  ihc  course.  But  their  niimher 
will  decrease  aa  the  methotl  comes  into  more  general  use.  Indeed^  it  is 
not  improbable  that  in  the  future,  when  cases  are  treated  sufficiently 
early,  bronchiecUisis  may  cease  to  bo  regarded  as  an  incurable  disease, 

Surfjiml  ticalm4'nL — An  attempt  was  made  some  3^ears  ago  to  treat  the 

lesions  by   injecting   weak  solutions  of  carlxjlii:  acid,  of  iodine  and   of 

other  antiseptics  through  the  chest  wtdl  into  the  surrounding  pulmonary 

^tia&ue.     No  good  resiiks  were  obtained  by  this  method,  which  has  since 

been  almost  forgotten. 

Treatment  by  incision  and  drainage  was  proposed  and  attempted  as  a 
Ust  resort  a  few  years  pjior  to  the  recent  advances.  Although  this  may 
MOW  be  regai-ded  as  a  closed  chaj>ter  in  the  history  of  pulmonary  thei-a- 
peutjc^,  it  calls  for  a  few  retrospective  reniaiks.  The  few  cnses  of 
operative  interference  which  have  been  rciwrted  in  this  country  and  else- 
where are  not  encouraging.  Hofmockel,  who  gives  a  review  of  eighty 
cases  of  operation  for  abscess,  for  gangrene,  or  for  bronchiectiisis,  finds 
that  the  worst  results  were  obtiuned  in  the  crises  of  bronchiectasis. 

A  disastrous  experience  has  shown  that  success  can  1x5  looked  for  otdy 
where  a  single  dilatation  exists.  These  are,  howe\'er,  the  cases  in  which  the 
symptoms  are  least  urgent  as  well  as  least  refractory  to  the  ordinary 
measures.  Where  help  is  most  needed — in  the  instances  of  multiple 
peculations — surgery  is  doomed  to  failure.  To  attempt  multiple  in- 
ciiions  is  to  multiply  the  risks  of  septic  infection  of  the  pleura  ;  and  to 
open  only  one  of  the  sacculations  is  not  only  to  leave  a  great  part  of 
the  disease  unrelieved,  but  to  place  its  remaining  foci  in  a  worse  position 
than  before,  by  weakening  the  expiratory  mechanism  of  cough  owing  to 
the  direct  leakage  of  air,  and  to  the  unavoidable  interference  with  the 
freedom  of  the  thoracic  movements. 

The  imchaixical  hjtfieue  of  respintiion  and  the  cHmatic  ir  eat  mad  m\iy  be 
considered  under  one  heading.  They  are  both  necessiUT  adjuncts  to  any 
method  of  treatment,  although  in  the  future  their  relative  importance  will 
prohiibly  be  less  than  it  has  been  heretofore. 

For  the  control  of  the  catarrh  and  for  the  protection  of  the  mucous 
membrane  from  further  irritation  we  had  until  recently  looked  with 
greater  confidence  to  the  effect  of  climate  than  to  medicine.  The  great 
iDdication  u*as  to  strengthen  the  clogged  and  sodden  mucous  membrane 
by  constant  contact  with  the  purest  air,  whilst  invigorating  the  system 
by  prolonged  residence  in  a  warm  and  crpiahle  climate,  where  p^-itients 
might  live  in  the  open.  The  dry  and  stimulating  climates  to  be  found 
on  the  tiibledanda  of  South  Africa,  in  Sotrth  California,  on  some  of  the 
slopes  of  the  Andes,  or  at  high  elevations  in  islands,  as  in  the  West 
Indies,  or  even  in  the  Mediterranean,  as  at  Ischia  or  Capri,  are 
specially  indicated  ;  and  along  the  shores  of  the  Mediterranean  there  is 
a  large  selection  of  suitable  sites.     For  a  f idler  discussion  of  this  part  of 


llie  subject  the  reader  is  referred  to  the  chapter  on  **  Clinjate  and  Disease  " 
ill  the  first  vohitiie  of  this  wurk. 

Patients  who  at  a  sufhtiuiitly  early  date  adopt  and  adhere  to  this 
thorough  treatment  hy  chTnata  iiii^ht  hope  for  a  ]iermanent  arrest  of 
their  catarrh,  and,  thanks  to  the  increasing  pulmonary  expansion  due  to 
open-air  life,  might  ultimately  secure  a  degree  of  improvement  almost 
equivalent  to  a  cure.  For  this  happy  result  a  lifedoog  trca.tfnent  is  now 
less  indispensable,  nor  need  we  expatriate  our  patients.  The  cliraatic 
treatment  is  heiuieforth,  as  in  the  case  of  oilier  diseases,  an  after  euro. 
A  suitablo  climate  for  the  winter  retains  its  importance ;  but  its  selection 
is  no  longer  limited  as  formerly  when  the  consequences  of  any  incidental 
catarrh  were  much  less  within  our  control.  We  might,  for  instJince, 
without  serious  risk,  in  the  case  of  some  convalescents  not  advanced 
In  years,  recommend  the  diy,  cold  atmosphere  of  the  Alpine  winter  and 
the  outdoor  life  and  physical  exercise,  which  are  not  the  least  of  the  adxan- 
tages  of  the  Alpine  cure ;  whilst  for  those  inial>le  to  travel  our  homo 
resorts  and  seaside  places  afford  eligible  climates,  among  which  Thane t, 
Folkestone,  Eastbourne,  and  Brighton  deserve  special  mention. 

JFarni  sea-miier  bnihs  may  be  of  considerable  value.  For  some  patients 
a  stronger  effect  might  be  sought  from  the  artificinl  Nauheim  salt-water 
baths.  In  any  case  the  temperature  and  the  duration  of  the  l>ath 
must  be  f^Japted  to  the  individual.  An  import^int  part  of  the  bain  ear 
treatment  is  the  tepid^  and  ultimately  the  cool  or  cold  affusion  terminating 
the  bath,  followed  by  strong  friction  of  the  surface. 

Among  the  medinnal  springs  the  sulphurous  thermal  waters  enjoy  a 
deserved  repuia.tion  in  the  treatment  of  this  alToetion.  Harrogate^  Moffat, 
Chalk's,  Aix'Ies-Btiins,  Eaux  Bonnes,  Eaux  Chaudes,  Catiterets,  Kagin^res- 
de-Luchon,  anrl  a  variety  of  other  spas  might  be  visited  with  profit ;  but 
for  patients  unable  to  leave  home  a  substitute  may  be  found  in  tonic 
baths  combiuLMl  with  th'*  internal  administration,  for  recurring  periods, 
pf  some  prepjiration  of  su!|dnir. 

At  most  of  the  foreign  health  stations  and  at  some  of  our  owti  various 
hjffieiik  metuures  are  recommended  in  addition  to  the  use  of  baths  or 
waters. 

Among  them  special  value  attaches  to  the  following : — 

(f()  The  inhalation  of  an  oxygenated  and  terebinthinated  atmosphere  \ 
(b)  systematic  exercise,  at  first  passive  only,  of  the  thoracic  muscles  and 
of  the  alRlominal  muscles,  including  the  use  of  dumb-bells  or  clubs,  and 
a  variety  of  postural  exercises ;  (r)  systematic  respiratory  gymnastics, 
such  as  deep  inspirations  followed  hy  deep  expirations  in  various  attitudes, 
reading  aloud  or  singing ;  (d)  general  massage  and  passive  resistance 
movements  followed  by  brisk  rublang.  An  improved  circulation  through 
the  skin  and  a  general  bracing  of  its  nerves  are  special  objects  of  this 
form  of  treatment ;  another  is  the  tonic  effect  on  the  right  heart  and 
pulmonary  circulation,  and  the  help  which  the  mvicous  membrane  may 
derive  by  sympathy  from  a  healthier  cutaneous  surface,  and  from  its 
improved  reaction  to  atmospheric  influences. 
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The  importance  of  these  systematic  methods  lies  in  the  regularity 
with  which  they  can  be  enforced ;  but  the  benefit  they  can  confer  might 
equally  well  be  secured  by  a  perpetual  out-door  life  in  a  really  suitable 
climate,  and  by  progressive  exercise  gradually  pushed  to  the  extent  of 
slight  breathlessness. 

The  contraction  of  the  sacculations  and  the  general  improvement  of 
the  respiratory  function,  which  are  the  final  aims  of  oiu*  treatment,  are 
directly  promoted  by  all  the  measures  which  have  been  detailed ;  and  in 
none  of  the  ordinary  cases,  nor  even  in  fibrotic  cases  if  one  lung  be  perfectly 
sound,  need  we  despair  of  their  partial  attainment. 

Wm.  Ewart.  ' 
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Synonyms.  —  Peripneumony,  Trcptrvcv/iovta,  Hippocrates  •  and  later 
Greek  writers.^  Piieumoniay  Trvcv/xovia  (Attic  form  TrAcu/xovta,  used  by 
Plutarch).  Peripneumonia  vera  (Sydenham),  as  distinguished  from 
Peripneumonia  notha^  "obstruction  of  the  limgs  by  a  heavy,  viscid 
pituitous  matter,"  that  is,  in  modem  nomenclatvu'c,  bronchitis.  Pneumonic 
fever  (  Huxham).  Pleuro-pneumonia  ;  Acute  or  SDienic  pTieumonia  ;  Lobar 
pneumonia;  Croupous  or  Fibrinous pneum/onia ;  Pulmonary  feve)\ 

^  "  Vehemens  et  acutos  morbus  quern  TepiirvevfjLoyiK6p  Gnecl  vocant." — Celsus,  lib.  Iv. 
cap.  tIL 


92  SYSTEM  OF  MEDICINE 

Definition. — A  febrile  disease,  running  a  short  course,  with  a  special 
form  of  acute  inflammation  of  one  or  both  lungs. 

The  disease  which  is  now  understood  by  the  name  Pneumonia,  when 
stated  without  qualification,  has  been  a  common  acute  disorder  in  all 
historical  times,  in  all  climates,  and  at  all  periods  of  life.  It  is  one  of 
the  most  striking  and  characteristic  of  maladies  in  its  symptoms  and 
physical  signs,  and  not  less  so  in  its  morbid  anatomy.  Other  forms 
of  acute  inflammation  of  the  lung  bear  the  same  name;  but  they 
bear  it  with  a  difference  :  they  are,  or  should  be,  always  distinguished  as 
broncho  -  pneumonia,  lobular,  or  catarrhal,  hypostatic,  tuberculous,  or 
pyaemic  pneumonia.  These  all  differ  pathologically  and  clinically  from 
the  disease  now  under  consideration ;  and  no  less  different  is  a  chronic 
interstitial  inflammation  of  the  lungs — also  known  as  iron-gi^ay  or  slaty 
induration — which  is  sometimes  called  chronic  pneumonia.  It  would  be 
well  if  the  historical  name  pneumonia  could  be  restricted  to  the  acute 
disease  with  lobar  hepatisation ;  and  the  other  inflammatory  affections 
of  the  lung  be  named  pulmonary  catarrh,  pulmonary  abscesses,  and 
cirrhosis  of  the  lung. 

History. — Before  morbid  anatomy  was  studied,  or  physical  diagnosis 
invented,  acute  inflammations  of  the  chest,  whether  affecting  the  pjirietal 
pleura  alone  or  the  lung  ^vith  its  pleural  covering,  were  described  under 
the  name  peri -pneumonia ;  that  of  "  pleurisy  "  being  applied  to  the  sharp 
characteristic  pain  in  the  side  which  accompanies  both  diseases.  Charle- 
magne is  said  to  have  died  of  a  "fever,  with  a  pain  in  the  side  which 
the  Greeks  call  pleurisy."  We  now  recognise  the  pain  as  duo  to  in- 
flammation of  the  pleural  membrane,  and  the  name  of  the  symptom  is 
applied  to  the  anatomical  change  which  it  accompanies ;  pleurisy  always 
accompanies  acute  lobar  pneumonia,  although  it  is  often  present  independ- 
ently ;  and  the  name  pleuro-pneumonia  is  therefore  superfluous. 

The  characteristic  clinical  features  of  pneumonia  were  identified  with 
solidification  of  the  lungs  by  Morgagni.  Baillie  described  them  as  some- 
times converted  into  a  solid  mass  very  much  resembling  liver  (hepatisa- 
tion). But  Laennec,  Cruveilhier,  and  Rokitansky  completely  described 
the  anatomy  of  the  disease.  The  diagnosis  of  pneumonia  by  auscultation 
was  one  of  the  most  important  results  of  Laennec's  great  discovery. 
The  chief  steps  since  made  in  advance  have  been  the  proof  by  Addison 
that  the  exudation  of  pneumonia  is  not  into  the  "  interstices  "  of  the  lung, 
but  into  the  air-vesicles  themselves ;  the  distinction  between  fibrinous  or 
lobar  and  catarrhal  or  lobular  pneumonia,  which  is  due  to  Rokitansky ; 
and  the  discovery  of  a  specific  pathogenetic  microbe,  which  has  been 
the  work  of  numerous  observers. 

Clinical  features  of  the  disease. — OnMi  and  early  sf/mptoms, — The 
symptom  which  commonly  marks  the  onset  of  pneumonia  is  a  feeling  of 
chilliness,  a  fit  of  shivering.  When  this  initial  rigor  has  passed  off, 
the  patient  often  feels  prostrate,  with  headache  but  without  the  severe 
lumbar  pains  which  mark  the  onset  of  some  acute  diseases.  He  becomes 
thirsty,  the  skin  is  hot  and  dry,  and  the  pulse  is  quickened ;  the  tem- 
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peratiire  rises  rapidly  from  the  beginning,  and  by  the  evening  of  the 
first  day  often  reaches  103°,  or  in  children  104°. 

When  twelve  or  more  hours  have  passed  from  the  onset  of  the 
disease  the  patient's  aspect  is  characteristic;  the  face  is  flushed,  the 
eyes  bright  and  watchful,  the  expression  that  of  constraint  and 
apprehension.  He  usually  lies  on  his  back  without  marked  orthopnoea. 
Breath  is  shoi-t,  frequent,  and  shallow,  deep  and  efficient  respiration 
being  hampered  by  a  sharp  pain  in  the  side ;  the  pulse  is  quickened, 
full,  and  of  increased  tension,  but  varies  less  from  the  normal  than  the 
temperature,  and  still  less  than  the  breathing.  The  skin  is  dry  and 
pungent.  Except  scarlatina,  and  ague  in  its  second  stage,  there  is 
scarcely  any  disease  which  gives  such  a  sensation  of  burning  heat  to 
the  hand  of  the  observer,  a  character  probably  due  to  the  absence  of 
perspii-ation. 

Not  infrequently  an  eniption  is  seen  upon  the  face,  which  consists 
of  a  group  of  small,  clear  vesicles  on  a  reddened  patch.  This  herpes 
labialis  is  most  commonly  seen  on  the  upper  lip  in  the  neighbourhood 
of  one  or  the  other  nostril;  but  it  may  be  seen  on  the  lower  lip  at 
the  angle  of  the  mouth,  or  upon  any  part  of  the  cheek,  chin,  or  jaw ; 
hence  it  is  sometimes  called  herpes  facialis.  Although  frequent  enough 
to  form  a  characteristic  feature  of  pneumonia,  it  is  probably  not  present 
in  more  than  two-thirds  of  the  acute  idiopathic  cases  we  are  now  describ- 
ing ;  and  it  is  the  exception  instead  of  the  rule  when  pneumonia  is 
secondary  to  another  disease.  Moreover,  exactly  the  same  eruption  may 
occur  with  slight  pulmonary  catarrh,  or  bronchitis  without  broncho- 
pneumonia, or  with  a  mere  cold  in  the  head.  Indeed  some  persons  have 
an  attack  of  herpes  labialis  with  almost  every  accidental  catarrh.  It  is 
occasionally  seen  in  other  febrile  attacks  also ;  or  it  may  even  follow  a 
rigor  without  subsequent  fever.  The  little  vesicles  ciiuse  no  irritation 
or  pain ;  they  become  purulent  and  dry  up,  leaving  their  dark  crusts, 
which  drop  off  and  leave  no  trace.  The  eruption  lasts  from  ten  days  to 
a  fortnight. 

As  in  other  febrile  disorders,  there  is  complete  loss  of  appetite,  with 
constipation.  By  the  second  or  third  day  the  tongue  is  thickly  plastered 
with  white  fur,  particularly  if  the  patient  is  kept  on  a  diet  of  milk. 
It  closely  resembles  the  appearance  of  the  tongue  at  the  beginning  of 
acute  rheumatism  and  of  scarlatina. 

Physical  examination  of  the  chest  during  the  first  few  hours  will 
often  determine  the  nature  of  the  case  by  the  presence  of  a  pleuritic 
rub,  or  a  small  crepitant  rale  ;  and  towards  the  end  of  the  first  twenty-four 
hours,  or  on  the  second  day,  consolidation  of  a  part  of  the  lungs  will  be 
recognised  by  its  physical  signs.  These  will  be  conveniently  considered 
together  after  the  account  of  the  external  symptoms  has  been  completed ; 
but  it  must  be  stated  here  that  the  evidence  of  physical  changes  in  the 
lungs,  derived  from  auscultation,  is  occasionally  absent  on  the  first,  the 
second,  and  even  the  third  day.  In  these  cases  there  is  no  reason  to 
suppose  that  the  local  change  is  present  without  its  appropriate  signs ; 
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nor  are  we  a^vare  of  any  such  case  in  wliich  the  opix^rtuiiity  occurred  of 
ascortiiiiiing  the  state  of  thti  hmg ;  iii  the  absence  of  such  direct  obsen^a* 
lion,  we  arc  justified  in  believing  that  the  pneumonic  fever  with  all  its 
characteristic  symptoms  may  precede  the  pneumonic  he^iatisation  not  only 
by  houj-s  but  by  days. 

Clinked  cimrse. — The  fe7nperfjftirt\  after  an  altrupt  an*l  rapid  rise  on 
the  first  day  of  the  disease,  continues  at  the  degree  then  reached,  or 
rises  somewhat  higher;  the  mean  range  being  from  103^  to  104\  In 
severe  cases  it  may  reach  ]  05  ^  and  up  wards  •  while  in  slight  cases, 
particularly  in  chiklren,  it  is  often  a  degree  lower.  The  same  is  true, 
even  of  severe  crises,  in  elderly  people.  The  moflei-ation  of  the  pyrexia, 
not  uncommon  in  children^  depends  on  the  nde  that  the  mildest  cases 
of  pnenmonia,  as  of  enteric  fever,  occur  in  children  ;  the  lower  tem- 
perature in  elderly  pitierits  on  the  still  more  geneml  rule  that  the 
same  degree  of  febrile  di^tiu'bancc,  as  measured  by  other  symptoms  and 
by  local  changes,  will  produce  a  higher  temperature  in  a  child  or  young 
adidt  than  in  an  aged  patient.  The  morning  remission  and  everdng 
rise,  which  arc  rarely  quite  lost  in  an}'  case  of  pyiexia,  are  present  in 
pneumuiua  ;  l>ut  they  are  less  marked  than  in  enteric  fever,  and  still  less 
than  in  8uppm'ati\'e  fever.  Hyperpyrexia  is  not  an  iincommon  event; 
Bome  cases  indeed,  and  these  not  always  the  most  severe  in  their  sub- 
sequent coiH'se,  manifest  a  very  hii^Oi  temperature  on  the  first  or  second 
day.  The  puhe  usually  lags  behind  the  rising  temperature,  and  the 
rfijipiratum  follows  rather  the  ex:tent  of  the  local  cliariges  in  the  lungs 
than  the  course  of  the  fever.     (Appendix,  p.  134.) 

Sometimes  at  the  very  beginrn'ng  of  the  attack,  sometimes  later  on 
the  first  day  or  in  the  course  of  the  second,  the  patient  feels  a  sharp 
pain  like  a  magnified  stitch  in  the  side.  This  piin,  inflepentlently  of 
auscultation,  tells  us  which  lung  is  aflected  ;  for  although  the  i)ain  is 
pleuritic,  the  pleurisy  is  part  of  the  pneumonia.  It  is  usually  referred  to 
the  front  of  the  axilla  an  inch  or  so  outside  the  nipple ;  sometimes  to 
the  post-axillary  line  a  little  outside  the  angle  of  the  scapida  ;  occasionally 
it  is  felt  in  the  mid-axilla,  and  still  more  rarely  tovv^ards  the  base  of  the 
hmg,  A  fnction  sound  can  usually  be  heard  at  the  seat  of  fiain ;  but 
inspection  of  a  pneumonic  lung  after  death  shows  that  the  pleural  infiam- 
mation  is  more  extensive  than  the  point  on  the  chest-wall  to  which  the 
pain  is  referred.  It  is  certainly  rare  to  hear  a  rub  under  the  chmcle, 
or  above  the  scapida  in  cases  of  apical  pneumonia ;  and  the  same 
remark  applies  to  the  plenrisy  which  so  frequently  accompaiues  tuber- 
cidous  disease  of  the  a{K^x. 

The  piin  felt  on  taking  a  deep  lireath  makes  the  breathing  shallow 
and  hurried,  ivithout  dyspnoea ;  and  the  cough  is  short,  dry,  and 
restniined  by  the  patient. 

The  iirinfj  from  the  first  day  onwai-d,  shows  the  characters  of  pyrexia 
in  a  marked  degree.  It  is  like  that  of  rheumatic  fever,  of  i|ninsy, 
scarlatina,  or  ty|jhn8 ;  scanty,  high'Coloure<l  uml  very  acid.  The  lithates 
of  Boda  and  potash  are  deposited  as  it  cools,  partly  fiom  want  of  ^vater  to 
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olve  them,  partly  from  a  strnntrly  acid  reaction^  and  partly  ako  from 
rincrease  in  the  output  of  uric  aeitl     The  daily  excretion  uf  urea  is 
Imlao  larger  than  in  health. 

The  inorganic  sitlts  exerctGcl  in  the  urine — the  phnsphatcs,  sulphates, 

and  chlorides,  and  |K4rticulurly  the  chloride  of  sodium — -are  diminished 

as   in   other   febrile  disorders  ;   but  in  a  much   gi'cater   degree.     When 

tiitrate   of  gilver  with    excess  of  nitric   acid    is  added  to  the   urine   of 

pneumonia,  it  is  not  uncommon  to  see  an  opaleseenoe  only  in  place  of  a 

thick  opaque  precipitate.     This  diminution  of  the  saline  crjustituents  of 

the  urine  does  not  depend  merely  on  the  patient's  diet^  xis  experiment 

ilias    proved,   but  is   probably  due  to  the  abundant  exudation   of    Sidts 

]iuto  the  bings.      Hepitised  hnig  is  found  to  cont'dn  considerably  more 

anstituenta  than  healtliy  lung,  and  dunng  convalescence  there  is 

Df  s;ilt  in  the  urine. 

Another  feature  of  febrile  urine  in  general  is  particularly  frerjuent  in 

^  pneumonia,  namely,  the  pre^^ence  of  albumin.     This  h^Ls  been  obsened  by 

[different  authors  in  one-third,  one-half,  or  two-thirds  of  the  ca^se-s.     It  is 

^bable  that  even  the  last  estimate  is  below  the  truth,  and  that  some 

ount  of  allnnnin  is  present  in  almost  every  case  of  primary  acute 

P  pneumonia. 

TJie  sputum  which  the  patient  coughs  up  is  characteristic.  It  is  not 
labundant,  not  very  frothy,  and  is  unmixed  with  sjiliva  or  with  pus.  It 
I  consists  of  clear,  tenacious  mucus  with  a  few  air-bul>bles,  and  is  more  or 
less  deeply  st^iined  with  bkxid.  It  hangs  on  the  patient's  lips  an^l  clings 
the  vessel  in  which  it  is  received  The  colour,  when  most  char- 
•istic,  deserves  its  traditional  name  of  "rusty";  it  is  a  bi  i^ht  orange- 
brown,  resembling  the  burnt  sienna  of  the  colour-box.  ^Vhon  tlie  sputum 
is  abundant  and  thin  it  loses  its  l)right  chestnut  colour,  and  has  been 
aptly  eoDi pared  to  the  juice  of  dried  prunes  when  stewed.  Under  other 
conditions  the  reddish  tint  is  lost  and  is  replaced  by  a  greenish  yellow ; 
►  the  sputum  is  then  compared  in  colour  to  greengages,  \\  hen  the 
amount  of  lilo^jd  is  scanty,  a  bright  lemon  colour  is  no  less  chantcteristic 
than  the  ni^re  usual  rusty  sputum  ;  when,  on  the  other  hand,  it  is  excessive, 
the  jeUowish  bro^ii  ia  replaced  by  a  more  decided  red,  and  in  some  cases 
pure  blood  is  spat  up.  This  ha*mnptyj^is  is  sometimes  very  free,  and 
[denotes,  we  may  presume,  ujuisually  in  tense  congestion  or  unusual 
;ility  of  the  puhnonury  vessels.  \V'hatever  its  inmiediate  cause,  it 
not  appear  lo  have  any  unfavuuralile  import,  and  eertiiinly  it  does 
not  point  to  subsequent  tuberculous  ilisea.se.  But  the  ^*  pnuR^  juice ''  and 
tlie  "greengage"  varieties  of  pneumonic  sputimi  are  justly  held  to  be  of 
graver  significance. 

On  microscopic  examination,  beside  transparent  structureless  mucua 
with  A  few  small  air  bubUcs,  the  sputum  of  pneumonia  is  found  to  con- 
tain abundant  blood -discs,  a  few  leucocytes,  and  frequently  minute  casts 
of  the  smallest  brfiuchioles.  ^Vheii  treated  by  appropriate  staining,  the 
pneumococctis  or  diplococcus  dejicribcd  by  Fraenkel — an  oval  or  rounded 
organism  with  a  thick  transparent  capsule — is  revealed  ;  some  of  them  are 
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separate,  some  in  groupa  of  throe  or  four ;  but  *akuost  evory  sliJo  will 
show  several  paii-s  united  two  and  two  in  cliamctijriiitic  fashion. 

The  rusty  sputum  has  of  all  the  syniptorus  of  the  disei^se  the  best 
right  to  be  called  distinctively  j:ii€umonio.  its  peculiantj  is  due  to  the 
hairaoiThagic  quality  of  the  inHamnmtory  exudation  itself,  which  may  be 
ct>iu|ja,red  in  this  particular  to  that  of  acute  glomerular  nephritis.  As  in 
the  smoky  uriae  of  this  tlisease  so  in  the  ruKty  sputum  the  bluuddiscs  have 
Ijceu  puurcd  uut  uniformly  and  continuously  from  the  hrst,  A\vi\  are  there- 
fore more  equally  distiibuted  than  when  hiemorrhage  is  added  tu  intlam- 
mation  as  a  subse<pient  event  Acconlingly  we  do  not  (ind  the  charac- 
teristics of  '*  rusty  "  sputum  in  the  huemoptysis  of  phthisis,  of  aneurysin, 
of  purpiu'ii,  or  of  laryngeal  or  tracheal  ulceration.  Nor  is  it,  as  a  lule^  to 
be  seen  in  cases  of  cardiac  dise^ise  with  consecutive  pulmonary  haunor- 
rhage.  In  these  cases  the  hlood  is  more  sepjirate  from  thu  sputum. 
When,  as  sometimes  happens^  characteristic  rusty  sputii  are  observed  in 
the  course  of  heart  disease,  it  is  ]»robabie  that  the  hiemorrhage  is  compli- 
cated by  local  consecutive  hepatisation.  This  is  often  recognised  during 
life,  but  still  more  often  it  is  ascertained  after  the  patient^s  death. 

It  is  well  Icjxown  that  children  do  not  expectorate ;  hence  we  lose  in 
these  cases  the  important  lielp  derived  from  inspection  of  tlie  sputum. 
Even  as  late  as  the  age  of  eleven  ami  twelve  years  the  patient  may  be 
unable  or  unwiUing  to  bring  up  the  phlegm.  When  a  chikl  vomits  after 
coughing  we  may  sometimes  obsi^rve  characteristic  rasty  sputa  in  the 
basin.  Old  persons,  as  a  rule,  ai'c  like  children  in  this  respect ;  they  seem 
unable  to  expectorate  the  sputa. 

The  mnmi^  st/slmi  is  less  frequently  and  severely  affected  in  patients 
sufTcring  from  pneumonia  than  in  most  cases  of  typhus  or  enteric  fever; 
but  more  frequently  than  in  i^heumatism  without  hyperpyrexia.  From 
the  beginning  the  patient's  rest  is  disLurbt-d  ;  and  if  the  case  be  p  rot  meted, 
insomnia  may  become  a  grave  and  distressing  incident.  Some  degree  of 
nocturnal  delirium  probably  a  c  com  pa  roes  almost  every  state  of  pyrexia, 
even  that  which  attends  a  feverish  cold ;  and  it  is  sometimes  severe  in 
att^i/cks  of  influenza  otherwise  mild.  In  this  slight  degree,  shown  l)y  the 
persistence  of  the  impression  of  dreams,  and  by  confusion  of  time  and 
place,  delirium  is  probably  present  in  every  mse  of  pneumonia, •  It  seems 
never  to  take  the  terrible  fonm  oecasiooally  seen  in  rheumatic  fever,  and 
associated  with  hyperj^yri^xia  and  jieri  carditis  ;  but  it  is  some  times  import- 
ant from  its  preventing  sleep  and  prompting  attempts  to  get  olH  of  bed. 
When  an  intemperate  person  is  seized  with  pnennjoina^  the  febrile  de- 
lirium, its  in  other  cases  of  this  nature,  assumes  the  cliaracters  of  deliniim 
tremens  ;  and  the  gi*iivity  of  the  case  is  at  once  aj>parent.  But  even  in 
pneumonia  of  the  most  temperate  persons  diiuoal  delirium  is  a  serious 
symptom. 

Ttrmifuitum. — In  a  slight  cjise  of  pneumonia,  particidarly  when  affect- 
ing a  chikl  J  after  a  sharp  onset  atnl  a  day  or  two  of  fever  the  tempera- 
ture  falls  rapidly,  the  skin  licgins  to  act,  refreshing  sleep  is  nbtJviued,  and 
the  piitient  awakes  on  the  third  day  to  find  convalescence  begun.     These 
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are,  however,   the   exception.     The  symptoms  much   more   often, 

tvea  in  favoiii:ai>lc  cases,  hist  till  the  fifth,  the  sixth,  or  the  seventh  day  ; 

nil  in  many  persons  who  make  a  good  recovery  the  illness  is  prolonged 

the  second  week>  so  as  to  give  a  duration  of  eight,  iiinej  or  ten  days. 

5nd  this  the  duration  of  the  disease,  unless  due  to  some  local  cause, 

certainly  rare.     The  most  fretjueut  extension  of  the  inflammation  is  lo 

Ihe  other  luu'^' ;  but  pleuritic  otlusion,  and  pjii  ticularly  eflusion  of  pms, 

J)cricjirditi8^  or  severe  and   persistent  bionehial  catarrh  may  protract  the 

Idisease  beyond  its  natural  limit.     (Appendix,  p.  135,) 

In  unfavourable  cases  it  is  very  rare  for  death  to  take  place  on  the 

st  or  second  day,  as  in  malignant  variola  or  scarlatina.      Even  with 

Mouble  pneumonia  the  patient  seldom  succumbs  before  ihe  fourth  day ; 

■the  time  of  greatest  anxiety  is  that  of  the  latter  days  of  the  first  and  the 

rly  days  of  the  second  week.     In  such   cases,  while  the  temperature 

ges  high,  the  insomnia  and  delirium  become  more   severe  ;   the 

"^is  dry  and  brown  as  in  typhus,   and   the  pulse  more  frequent, 

weaker,  and  perhaps  irregidar.    The  rapidity  of  breathing,  the  dyspnoea  and 

I  the  cyanosis  depend  upon  the  extent  of  \ux\%  involved.  When  the  whole 
of  one  lung  is  hepatised,  the  other  rarely  escapes  ;  and  in  such  cases  addi- 
tional difficulties  in  aerating  the  blood  are  often  caused  by  profuse  bron- 
chial secretion  which  chokes  the  air  })assfiges,  passes  up  and  down  with 
iaeh  weak  breath,  and  is  not  expelled  by  a  vigorous  cough.  In  the  other 
eases,  even  with  moderate  secretion  and  without  signs  of  cyanosis,  the 
heart  l)egins  to  flag,  the  pulse  grows  small  and  weak,  and  the  condition 
becomes  like  that  of  a  typhoid  piitient  at  the  end  of  the  third  iveek. 

Tiie  favourable  close  of  an  attack  of  pneumonia,  whether  earh'er  or 
later,  will  almost  always  be  marked  by  a  critical  fall  of  temperature  ;  and 
^^wr«n  in  caaee  %vhich  prove  fatal  by  some  intercurrent  complication,  this 
^Kerisis  may  often  be  observed.  Indeed  a  gradual  fall  of  temperature,  or  a 
^Wunperattire  which  continues  high  after  ten  or  twelve  days,  should  lead  to 
^Bn  reWsion  of  the  diagnosis,  and  to  a  careful  search  for  some  disturbing 
eoodition  apart  from  the  primary  disease. 

Fktfncal  siijjis. — The  auscultatory  evidence  of  pneumonia,  which  was 
discovered  by  Auenbruger  and  Laenncc,  and  has  since  been  confirmed, 
^-Corrected,  and  elaborated  by  a  succession  of  physicians,  is  in  the 
^uiajority  of  cases  striking  and  unefpii vocal.  It  suffices  for  the  re- 
^^BtoKpition  of  the  presence,  extent,  and  course  of  pneumonia  without  the 
^Bi^of  other  symptoms;  just  as  a  sure  diagnosis  of  the  disease  can  be 
made  from  the  aspect  of  the  p^uient,  the  pain,  the  sputum,  the  nnne  and 
the  fever,  without  the  aid  of  percussion  or  anscultation.  Together 
Ithny  make  the  recognition  of  primary  pneumonia  one  of  the  easiest 
the  physician's  tasks. 
It  i&  seldom  that  we  have  the  opportunity  of  examining  the  chest  at 
be  beginning  of  the  disease.  Within  a  few  hours  of  the  initial  rigor 
nd  rise  of  temperature  we  often  find  the  percussion  note  at  the  base  of 
Pone  lung  less  cla^r  and  flatter  than  at  the  other  ;  the  rev^piratory  murmur 
^hai  lost  its  normal  character,  and  has  assumed  more  or  less  of  the  bronchial, 
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tracht^al,  or  tubular  quality.  Sometimes^  however,  mingled  ^ith  this 
dittiitiished  duhiess  mid  with  the  **  vesicuh^-broiichiar*  breathing,  or 
even  preceding  it  by  a  few  hours,  may  be  heard  an  luJventitious  muniiur 
which  is  very  charaeteriatic,  and  was  thought  by  the  earlier  auscul- 
tatory! to  be  even  more  frequent  and  more  decisive  than  later  ex- 
fMirience  has  conlirmed.  Thia  is  the  rdlt  cripitmU  of  Laennoc,  who  briefiy 
described  it  m  the  following  words  :^ — **Dans  le  premier  degrt^  de  la 
p^ripneumoriie,  la  respiratiun  s'critend  encore  dans  le  point  atlecte,  soit 
que  la  peruussjcju  donne  en  cet  endroit  un  son  mat,  soit  qu'elle  n'indique 
aucune  dilTtience  sensible,  ce  qui  varie*  Mais  la  respiration^  quoi<jue 
sensible  dans  le  Heu  aiTecte,  est  eependant  be4iueoup  moins  graiide  et 
moins  sonore  que  dans  les  autres  parties  de  la  poitrine ;  clle  est,  en 
outre,  accompagnee,  dans  I'inspi  ration  surtout^  d^ine  espeee  de  crepitation 
ou  de  rfde  leger,  <lont  le  bruit  pent  etrc  compart^  a  eelui  du  sel  que  Ton 
fait  decrepiter  en  le  chauffant  dans  une  liassine  ;  co  ride,  que  j  appelle 
rale  cr<^pitant,  est  le  Bigne  fmthognomoini|ue  du  premier  degr*5  de  la  pd^ri- 
pneumonic.  II  serait  dit1ic?ile  de  le  mieux  df^crire  ;  mais  il  sutfit  de  I'avoir 
eutendu  une  seule  fois  pour  ne  plus  le  meconnattre ''  (17,  §  209). 

In  other  places  the  illuatrious  French  physician  admits*  that  the  same 
*'rale  crepitant**  may  be  heard  in  cases  of  ciedema  of  the  huig.  He  says : 
** Le  cylindre,  dans  ce  cas,  ofFre  deux  moyens  do  reconnaitre  lalteratiou 
du  poumon,  Lji  respiration  s'entend  beaucoup  moins  qu'on  ne  devrait 
s'y  attendre^  k  raison  des  efforts  avec  lesqnels  elle  se  fait  et  de  la  grande 
diUitation  du  thorax  dont  elle  est  accompagn^e.  L'ou  en  tend  en  meme 
temps,  comme  dans  la  jK^'ipneumonie  au  premier  degre,  une  k^gere  crt^pita- 
tion  plus  analogue  an  rale  quau  bruit  naturel  de  la  respiration.  Ce  rale 
crepitant  eat  mois  fort  que  dans  la  peripneumonie  au  premier  degr^ : 
eependant  on  doit  avouer  qn'il  est  fort  difficile  de  distinguer  ces  deux 
aftections  Tune  de  I'autre  k  I'aide  des  seuls  signes  donnes  par  le  cyllndre, 
et  qu'il  est  necessjiire  d'y  joindre  la  compa raison  des  symptom^ea  g^nd- 
raux"  (17,  §  500), 

This  remarkable  sound  is,  as  Laennec  says,  inspii'atory  ;  occasionally 
it  may  be  hearfl  with  expiration  also,  but  this  is  exceptional  It  is  a 
"  moist "  sound,  or,  to  speak  more  strictly^  it  is  an  inteiTupted  sound; 
the  parts  of  which  it  is  made  up  are  very  shorty  very  numerous^  anrl  uni- 
form  in  duration  and  quality.  Though  perfectly  audible  and  distinct,  it 
is  not  loud  ;  lastly,  its  quality  is  thin,  rather  high  pitched,  and  what  is 
called  **  musical,"  "bright,"  or  "  clear ^';  that  is  to  say,  it  has  more  tone 
and  is  farther  removal  from  a  mere  noise  than  the  respiratory  murmur, 
a  sonorous  rhonchus,  or  than  the  bubbling  rales  in  the  trachea  which  form 
the  death-rattle.  On  the  other  hand,  it  is  more  of  a  noise^  and  has  less 
tone  or  musical  quality  than  the  metallic  tinkling  heard  in  a  large  cavitj% 
or  the  clear  percussion  note  of  pneumothorax  or  of  gastric  distension. 
Utdike  other  rales,  it  is  not  intluenced  by  coughing.  It  sometiinea 
persists  for  a  few  hours  only;  sometimes  it  lasts  until  dulness  and 
tubular  breathing  show  that  the  hnig  is  completely  solid  ;  sometimes  it 
leaves  the  place  w^here  it  was  first  heard,  and  ascends  ^viih  the  advancing 
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tisAlion  ;  or  it  appears  on  the  opposite 
extension  to  the  other  king.      Lastly,  omlei'  the  title  "crepitus  redux," 
it  njay  reappear,  somewhat  larger^   louder  and  less  musical,  when  the 
flolidified  lung  is  recovering  and  again  adraitting  the  air 

This  pneumonic  erepiuition  is  so  peeuliar  aiul  remarkaldo  a  sound 
that  after  it  has  been  heard  two  or  three  times  it  is  easily  recognised  \ 
but,  beside  the  account  of  its  acoustic  pioperties  attempted  above,  it 
may  l>e  compared  to  some  other  sounds.  Laennec's  own  illustmtion, 
c[uot«d  above,  is  that  of  the  cntckling  sound  produced  by  heating  salt 
over  the  fire ;  this  resembles  the  rale  in  being  an  interrupted  aonnd,  and 
in  the  clear  sharpness  of  its  quality  ;  but  the  crackles  are  fewer,  larger, 
and  louder.  The  late  Dr.  C.  J,  B.  Williams  compared  pneumonic  crepitii- 
lion  to  the  sound  heard  when  a  lock  of  hair  is  gently  nihbed  between  the 
L  fingers  close  t4>  the  ear.  M  v  own  ilbistraticm  for  sttidents  ^vils  by  squeez- 
|ing  a  piece  of  the  porone  indiarubber,  formerly  much  used  instead  of  a 
toilet  sponge,  after  it  had  been  soaked  in  water.  The  late  Dr.  Sturges 
reproduced  the  sound  by  pressing  <lry  tissue-p^iper  into  a  ball,  or  by 
squeezing  and  relaxhig  a  piece  of  sponge  dipped  in  gtirn- water. 

The  "  redux  **  crepitfition  is  sometimes  indistinguishable  from  that  of 
pulmonary  hiemorrhage,  or  of  broncho-pneumonia,  or  from  that  which 
IB  commoaly  regaixled,  since  Laennec's  time,  as  a  sign  of  oedema  of  the 
lung. 

The  true  pnenraonic  crepiUtion  undoubtedly  diflers  from  these  in 

J^Wing  finer  or  smaller,  that  is  to  say,  the  crackles  are  shorter  and  more 

auineroiis ;  tbey  have  more  tone  and  are  less  loud  ;  they  are  more  often 

Icontined  to  inspiration,  and  are  uninfluenced  by  deep  breathing  or  by 

ough. 

Nevertheless  the  ear  of  most  auscultators  tells  them  that  these  sounds 

are  all  similar;  thus  from  the  more  definite  pneumonic  crepitation  we 

pass  by  small  gradations  through  '^  rcclux  "  crepitation  to  that  of  broncho- 

pIleu^loni;^   and   so    on   to   the    smaller    consonating    rales   of    phthisis. 

I  On  the  other  hand,  pneumonic  crepitation  is  quite  unlike  any  respiratory 

aiirmur,  mollified  or  unmwiiHed  ;  unlike  sibiliis  or  any  other  continuous 

Dd^   and  unlike   non-consonating  rales   of  every  degree.      Tho  only 

and  heard  in  the  chest  which  may  simnhite  it  is  a  \^vy  soft  pleuritic 

lb,  not  loud,  but  clear  and  audible  at  the  end  of  inspiration. 

The  physical  explanations  of  this  remarkable  auscultatory  sign  are  of 
loubtful  validity.  Probably  the  most  generally  received  opinion  is  that 
is  caused  by  the  opening  out  of  the  small  extra  lol>nlar  bronchioles,  by 
the  inspired  air,  while  their  walls  are  covered  vn'th  viiscous  exudation, 
^id  explanation,  however,  appears  improbable,  as  it  can  scarcely  be 
lied  to  the  explanation  of  expiratory  crepitation  ;  and  we  have  no 
Rnce  that  collapse  of  the  channels  of  the  air-passiigos  occurs  fis  a 
"iuitter  of  fact.  Moreover,  true  pneumonic  crepitation  is  thus  too  widely 
teparated  from  the  alliefl  sounds  above  enumerated.  From  these  indeed 
It  may  be  distinguished  by  the  practised  auscultator,  who  rightly  teacher 
tudents  to   make   the   siimc   distinction ;    nevertheless  we   must  admit 
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with  LacTiiH^c  that  tbo  distinctinn  is  snmctiraes  flifiienlt.  The  iiir- vesicles 
camiot  be  the  sejit  c»f  this  crepi  tiUitjn  uny  more  than  they  ca!i  be  the 
seat  of  the  nonnal  respirutoiy  nmrmur^  or  in<h?ed  of  any  auscultatoty 
events  j  for  the  air  in  the  vesicles  is  not  changed  sjive  by  ditTusion :  the 
strongest  efforts  of  respiration  prodiiee  a  current  in  the  air-passagea  only, 
which  does  not  reach  the  lobules.  Pneumonic  crepitation  is  an  interr 
rnpted  and  probably  a  **  moist ''  sound,  that  is,  a  sound  made  by 
bubbles  bursting,  and  is  a  consonating  rale,  that  is,  a  sound  trans- 
mitted through  a  solid  lung.  Regarding  it,  then,  as  the  finest  or  smallest 
of  this  grouji,  we  may  iiscribo  it8  prtxluetion  to  the  same  cause,  namely, 
to  air  passing  through  fluid  and  making  a  series  of  erackles  which  are 
transmitted  to  the  ear  through  a  hepatiscd  lung. 

There  is  little  reason  to  acquiesce  in  the  three  stages  of  pneumonia 
described  by  Laennec,  either  on  anatomical  or  clinical  grounds.  The 
first  stage,  that  of  engorgement  or  active  congestion,  is  in  all  probability 
the  begi ruling  of  hepatisiUion,  and  with  the  afflux  of  blood  comes  the 
exudation  ■  congestion  and  hcpatisation  begin  and  go  on  together,  and 
the  consonating  rale  just  discussed  is  the  earliest  sign,  not  of  preliminary 
hyperaeraia,  hut  of  actually  existing  inflammation.  Hence  we  find  it 
mingled  with  the  signs  next  to  bo  described,  signs  which  are  admitted 
to  denote  complete  solid ifica.tlon  of  the  lung. 

These  are  hronchiai  breathing,  bix>nchophony,  and  increased  voc-al 
fremitus. 

This  18  not  the  place  to  discuss  the  diflicult  (]iiestions  involved  in  the 
physiciil  theory  of  the  respiratory  murmur  and  it-s  mixlific4ition3  in  dis- 
ease. It  must  suffice  to  assume,  as  most  in  accordance  with  physical 
facts  and  least  contradicted  by  clinical  experience,  the  hy|>othesis 
which  rtifers  the  normal  respiratory  miu^mnr  to  vibrations  of  air  due  to 
a  fluid  vein,  which  is  produced  in  inspiration  and  expiration  by  the 
passage  of  the  air  through  the  narrow  chink  of  the  glottis  into  the  wide 
channel  of  the  trachea  in  the  one  case,  and  of  the  upper  larynx  in  the 
other.  The  soimda  thus  produced  are  heard  by  a  stethoscope  placed 
upon  the  laiynx  or  trachea  ;  where  they  have  the  loud,  somewhat  harsh, 
continuons,  l>lowing  character,  which  is  recognised  as  tracheal,  or  an 
extreme  degree  of  bronchial  or  tubular  breathing.  On  listening  to  the 
patients  voice  with  a  stethoseopo  on  the  trachea  we  hear  the  loud  vocal 
resonance  which  is  known  as  bronchophony.  The  same  inspiratory  and 
cxpii-atory  murmur  and  vocal  resonance  are  heard  in  most  ppi-sons  over 
the  mamdnium  ;  and  in  stmie  on  applying  the  stethoscope  between  the 
shouliler-blades,  or  over  the  irnicr  part  of  the  first  right  intercostal  space  : 
but  the  sounds  thus  transmitted  (not  by  the  column  of  air,  liut  by  the 
walls  of  the  trachea  and  right  bronchus),  while  still  harsh  and  blowing, 
are  less  loud  than  the  tracheal  murmur  just  described.  This  bronchial 
breathing  is  eeitairdy  no  new  sound  ;  it  is  the  tracheal  murmur  diminished 
in  intensity,  because  less  directly  conveyed.  As  soon  as  we  leave  the 
neighliourhood  of  the  trachea  (that  is  to  say,  over  nearly,  if  not  rpiite,  the 
whole  of  the  chest)  wc  find  the  resonance  of  the  voice  much  diminished, 
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even  when  it  is  that  of  a  strong  man  with  thin  covering  of  the  thorax ; 
while  if  the  thorax  be  thickly  covered  by  clothing,  subcutaneous  fat, 
or  even  thick  muscles,  or  if  the  voice,  as  in  women  and  children,  be 
shrill  and  comparatively  feeble,  the  vocal  resonance  is  weak  and  not 
infrequently  absent. 

Since  the  vibrations  of  speech  in  the  larynx  are  conducted  by  the  walls 
of  the  air-passages,  and  when  they  reach  the  surface  of  a  healthy  lung 
are  still  the  same  sounds,  though  diminished  in  loudness  or  modified  in 
character ;  and  since  again  the  sound  of  the  voice  is  greatly  altered  when 
transmitted  through  a  solid  lung,  or  through  pleural  effusion,  or  through 
emphysematous  lung,  or  through  pneumothorax,  yet,  however  altered  or 
modified,  is  still  the  sound  produced  by  the  vibration  of  the  vocal  cords 
— so,  according  to  the  hypothesis  now  advocated,  the  breath-sounds 
heard  over  the  che«t  are  not  produced  in  the  pulmonary  vesicles,  the 
lobules  or  the  bronchial  tubes,  ]>ut  in  the  larynx. 

The  pulmonary  murmur  is  heard  indeed  over  the  lungs,  but  does 
not  arise  there.  It  is  the  same  sound  which  over  the  trachea  we  call 
tubular,  with  its  loudness  diminished  and  its  quality  altered  by  trans- 
mission through  the  spongy  lung. 

On  this  view  we  do  not  start  with  a  so-called  vesicular  murmur  in 
the  lung,  which  becomes  bronchial  in  the  bronchi  and  tracheal  in  the 
larynx  ;  but  in  breathing  and  in  voice  we  regard  the  audible  vibrations  as 
formed  at  the  glottis  and  altered,  whether  in  health  or  disease,  by  trans- 
mission through  various  media. 

Now  when,  as  in  pneumonic  hepatisation,  the  laryngeal  breath-sounds 
are  transmitted  through  a  solid  lung,  they  retain  much  of  their  loudness 
and  quality.  The  expiratory  murmur  is  not  shortened  and  weakened,  or 
even  rendered  inaudible,  as  in  health.  Inspiration  and  expiration  are 
accompanied  by  a  murmur  nearly  equal  in  length,  loudness,  pitch  and 
quality. 

The  simplest  way  of  describing  the  breath-sounds  heard  in  pneumonia 
is  to  call  them  tubular,  bronchial,  or  tracheal ;  and  to  define  them  by 
reference  to  the  respiratory  murmur  as  heard  over  the  trachea  or  the 
manubrium  in  health.  But,  simple  as  it  is,  this  comparison  is  not  com- 
pletely acciu*ato ;  it  may  help  the  student  in  the  rudiments  of  auscultation, 
but  it  will  probably  hinder  him  when  he  hears  well-marked  pneumonic 
breathing.  It  seems  that  in  phthisis,  lobular  pneumonia  of  children,  and 
other  conditions  of  {)artial  solidification,  and  again  in  some  cases  of 
narrowing  of  a  large  bronchial  tube  whether  by  stricture  or  compression 
from  without,  breath -sounds  may  be  heard  which  are  very  different 
from  the  pulmonary  murmur,  and  which  closely  approach  that  heard 
over  the  larynx.  These  rany  be  fairly  called  bronchial  or  vesiculo- 
bronchial sounds.  They  differ  from  the  tracheal  murmur  chiefly  in  loud- 
ness, so  that  expiration  loses  its  later  part  and  becomes  shorter  than 
when  heard  over  the  larynx,  though  longer  than  over  a  healthy  lung. 

The  word  "tubular"  is  often  applied  indiscriminately  as  a  synonym 
of  tracheal  or  bronchial  breathing;  but  by  many  writers,  and  I  think 


r 


with  ad  Villi  ttige,  it  h  roserrcd  fn-  tlie  $[)ocial  modificiitioii  keard  most 
perfectly  in  Ciusea  of  pneumuhic  hepat is.it ion. 

Thi:?  modification  essentially  iTsemlples  laryngeal,  tracheal,  and  l>ron- 
clii-tl  broiitlting,  and  diHere  essentially  from  the  healthy  pnlmtniary 
iniirmnr.  It  hjis  a  blo\\ing  mther  than  a  hreezy  4|uality  ;  and  t^xpinition 
is  often  as  lond  and  usually  as  long  as  inspiration ;  but  it  differs  from 
the  normal  kryjigeal  murmur  in  the  following  points :  it  is  not  so  Ioufl» 
nay,  it  may  be  softer  than  the  bronchial  bre^ithing  above  descnlied ;  hut, 
however  subdued,  it  is  remarkably  disatinct^audible,  that  is,  by  reason  of 
its  peculiar  quulitVj  when  a  much  louder  breath-sound  might  pass  uu- 
notiecd,  Agiiin,  it  is  highei"  pitchetl  than  the  pulmonary  murmur  aiid 
than  kryngeai  or  trachciil  breatli-sounds ;  thirdly,  it  has  the  quality  of 
tone,  that  is  to  say,  it  is  farther  removed  from  a  mere  noise,  and  ap- 
proaches though  it  never  reaches  the  i^uality  of  a  musical  note.  To 
these  characteristics  wo  may  add  that  expiration  docs  not  follow  inapii'a- 
tion  BO  immediately  as  in  health — possibly  because  the  solidified  lung 
does  not  contriljuto  its  resilient  energy  to  that  of  the  rest  of  the  luiigsi, 
or  it  may  be  because  of  some  disturlmnce  of  the  nervous  mechanism 
of  respiration.  In  short,  the  laryngeal  vibrations  in  breathing  are  trans- 
mitted to  the  ear  better  than  in  health,  less  changed  and  changed  in 
another  direction. 

Along  with  the  tulmlar  breathing  marked  bronchophony  is  present,  that 
is,  when  the  patient  either  speaks  or  coughs,  the  bir)  ngeal  voice  is  he:ird 
more  loudly  and  distinetly  than  with  a  healthy  lung.  The  tactile 
fremitus  is  also  more  perceptible,  that  is,  the  krj  ngeal  vibrations  are  more 
perfectly  transmitted  to  the  touch  as  well  as  to  the  ear, 

A  rcnuirkable  variety  of  vocal  resonance  usually  heai^l  over  a  pneu- 
monic lung  is  that  called  by  Laenuec  "pectoriloquy";  in  which  case  not 
only  the  laryngeal  voice  but  jdso  the  arlicukted  sounds  in  the  mouth  are 
transmitted,  so  that  words  as  well  as  vocal  sounds  are  heard.  If  the 
patient  s|)eak  in  a  whisper,  the  latter  of  course  are  absent,  and  wo  hear  the 
fonner  alone,  Just  as  if  a  loud  whisper  were  directed  into  the  stethoscope. 
Thus  pectorihxjuy  is  Ijcst  distinguished  as  whispered  pectoiiloquy,  but  vocal 
pectoris iquy  is  just  as  real  a  phenomenon,  and  was  what  Laennee  first 
described. 

There  are  some  curious  exceptions  to  the  regidarity  of  these  physical 
Bigus.  Occasionally  the  percus^aion  note  loses  its  resonance,  l>ut  at  the 
same  time  rises  in  pitch ;  this  condition,  sometimes  found  over  a  very 
tense  coil  of  intestine,  is  known  as  tympanitic  dulness.  Still  more  rarely 
a  solid  and  hep,atised  hnig  has  been  found  by  good  observers  to  yield  a 
resonant  note,  even  in  the  presence  of  bronchial  breathing  and  broncho- 
phony. Occasionally,  instead  of  the  ordinary  dull  or  flat  toneless 
percussion  note,  a  **  cracked-pot "  sound  may  be  heard,  particularly  in 
children. 

In  some  cases,  where  presumably  there  is  a  plug  of  fibrinous  exuda- 
tion, bronchial  breathing  and  the  as.sociated  signs  arc  absent :  such  a 
case  resembles  a  pleiual  etTusiou  save  that  the  heart  is  not  dispkced. 
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Since  pneumonia  is  nlvvays  accompanied  hy  pleurisy,  a  pleuritic  ntl> 
will  almf>st  always  be  heard  early  in  the  attack ;  most  often  to  the 
outer  side  of  the  nipple  or  near  the  angle  of  the  scapula. 

The  physit-al  signs  just  dci^cribed  undergo  little  alteration  as  during 
the  pi-ogres8  of  the  disease  hepatisation  spreads  upward,  or  atUicks  tbu 
other  lung  r  pneumonic  crepitation  may  be  heard  at  the  advancing  lM3rdei", 
and  the  ai'ea  of  dulness  and  tubular  breathing  extends.  When  the  crisis 
arrives,  the  solidified  lung  clears  up,  but  more  slowly  than  the  symptoms. 
llie  duliiesa  gradually  gives  place  to  resonance  ;  the  *'redux  crepitation  '* 
is  often  heard,  and  insteiwi  of  tubular  breathing  wo  bear  rfdes,  at  first 

M:)riating  and  then  losing  this  quality  as  they  become  larger  and  looser. 

Sometimes  the  sigTis  of  consolidation  continue  for  a  week  after  the 
aperature  has  l)econie  normal,  or  even  longer  than  this.  Sometimes 
they  are  succeeded  by  the  signs  of  pleural  effusion. 

Diagnosis. — It  is  customary,  after  describing  the  symptoms  and 
signs  by  which  a  disease  is  recognised,  to  add  special  directions  for 
distinguishing  it  from  other  diseftses.  But  it  is  often  impossilde  to 
predict  what  maladies  may  be  confused  in  a  given  case ;  and  when  wo 
draw  up  tablets  of  distinguishing  signs,  although  the  exercise  is  useful  for 
%  student,  we  find,  on  the  one  hand,  that  each  has  to  bo  so  guarded  and 
(|ualiHed  that  it  ceases  to  bear  the  weight  put  upon  it,  or  on  the  other 
Uiat  we  are  makirjg  our  statements  more  absolute  than  facts  will  !>ear  out : 
thus  we  ma}'  mislead  rather  than  help  the  reader.  There  are  no  patho- 
gnomonic symptoms  of  any  disease,  nor  is  there  any  royal  road  to  diagnosis. 

In  some  cases,  as  in  the  discrimination  of  external  tumours,  in  the 
distinction  betw^een  measles  and  rubeola,  rheumatism  and  gonorrhceal  syno- 
vitis, p&oriiisis  and  sc^dy  syphilis,  tuberculosis  and  enterica,  it  is  practically 
useful  to  keep  the  contrasted  features  in  our  minds  ;  though  in  etich  of  these 
^u6fi  we  may  rely  ttx)  nuich  upon  them,  and  may  fail  to  observe  other 
points  of  greater  importance.  But  pneumonia  is  so  well  marked  a  malady 
in  it«  symptoms  and  course,  and  ausculUition  gives  us  such  clear  and  precise 
eridence  of  its  presence,  that,  once  suspected,  it  can  always  be  discovered  ; 
and  the  disease  is  t(x>  common  and  striking  not  to  l*e  thought  of  whenever 
an  acute  febrile  attack  is  before  us. 

In  children,  confluent  pulmonary  catarrh  may  simulate  lobar  pneu- 
monia in  its  physical  signs  ;  but  its  onset  and  course  are  \^xy  diflerent, 
so  that  we  have  only  to  l:»ear  in  mind  that  true  pneumonia  may  affect 
young  children  and  oven  infants  at  the  breast. 

Apical  pneumonia  has  been  mistaken  for  phthisis ;  but  if  the  sput^^ 
and  the  curve  of  temperature  A\}  not  distinguish  them,  the  onset  and  the 
crisis  are  decisive, 

When  pneumonia  comes  on  in  it«  secondary  form  aa  a  complication  of 
tome  chronic  disease,  it  may  be  easily  overlooked  ;  but,  if  sought  for,  the 
characteristic  physicid  signs  prevent  all  doubt  of  its  presence,  A  nsc  of 
temperature,  with  rapid  lirea thing  or  quickly  ingravescent  muscular  weak- 
nte^  are  the  symptoms  that  should  at  once  lead  to  auscultation  of  the 
hmgl.     When  pneumonia  complicates  fevers  we  are  already  on  the  watch, 


and  an  increased  ratio  of  respiration  to  puls<3  and  tempeiatiire  iit  once 
excites  suspicion  and  indicates  the  dan^or.  In  the  coni^se  of  delirium 
tremens  we  mnAi  nlwuys  he  on  the  look-out  for  the  snperventioti  of  pneu- 
monia ;  for  the  entire  lower  lobe  of  a  lung  may  l>e  hepntised  l>efore  the 
appearance  of  charactemtic  symptoms. 

In  children,  fever,  dyspncKa,  and  cough  may  coincide  uith  dulness  on 
percussion  and  characteristic  tubular  breathing  at  the  btise  of  one  lung, 
and  the  cause  may  be  not  hepatisation,  but  pleural  eflusion,  most  often 
purulent.  No  sputum  is  ubtiiiriable,  and  the  voice  fails  to  give  help.  In 
3uch  cases,  and  in  such  ordy,  we  are  driven  to  le^ive  the  art  of 
diagnosis  by  physical  signs,  and  to  solve  the  problem  by  puncture  with  a 
hypcKlerraic  syringe. 

Other  difficidties  of  diagnosis  turn  rather  upon  disputed  |mt!iological 
points  than  on  technical  skill  in  interpreting  symptoms  and  signs. 

The  first  dei>en(k  upon  the  distiuction  of  tme  pneumonia  from  what  has 
been  often  described  us  **  acute  pulmonary  congestion,'*  This  affection, 
described  by  practitioners  in  Euglanrl,  and  admitted  by  some  pathologists 
in  France,  ma^^  be  defined  as  an  at;ute  diseiise  with  the  s^inptoms  bat 
without  the  pliysical  signs  of  pjieuniotiia,  running  a  short  and  for  the  most 
part  a  benign  com'se,  usually  calling  for  and  sometimes  obtjiining  anti- 
phlogistic treatment.  That  an  attack  of  pneumonia  occasionally  aborts, 
that  the  physicjil  signs  of  pneumonia  are  sometimes  delayed  for  two  or 
three  days  after  the  symptoms  have  appeared,  and  that  they  are  some- 
times strangely  obscured  or  difficult  to  detect,  are  facts  that  probably 
explain  most  of  these  cases.  The  remainder  may  perhaps  be  regarded  as 
examples  of  acute  pulmonary  tedema.  like  that  which  not  infieiiuently 
attends  the  later  stages  of  B right's  disease.  In  ^ny  case  acute  arterial 
congestion  without  exudation  —  hypertemia  without  inflammation — is 
a  (mthological  event  the  existence  of  which  has  never  been  proved,  and 
carmot  bo  admitted  until  supported  by  the  results  of  post-mortem 
examination. 

Another  question  of  diagnosis  depends  upon  our  view  of  the 
relation  of  lobar  and  lobuUir  pneumonia  in  children.  ^Vhen  patches  of 
catarrhal  pneumonia  become  confluent,  the  physical  signs  closely  resemble 
those  of  filjcinous  hepatisation  ;  the  symptoms  are  also  more  acute  in 
these  cases,  and  may  be  undistinguishablc  from  those  of  the  latter.  Even 
anatomically  it  is  so  difficult  to  distingiush  them  that  some  good  patho- 
logists give  up  the  attempt.  Moreover,  the  pneumocoecus  may  Ijc  piesent 
in  lobular  as  well  as  in  lob^ir  pneumonia.  The  distinction  resU  on  the 
more  gradual  onset,  the  relation  to  previous  bronchitis,  measles,  and  other 
primary  disease,  the  more  scattered  localisation  ;  anatomically,  on  the 
separate  lobules  being  distinguishaljle,  the  sin^"ace  less  tirm  and  granular  ; 
and  microscopically,  <ni  the  greater  amount  of  leucocytes  and  epitliclinm, 
and  the  smaller  amount  of  fibrin  and  blood-discs.  Confessedly  dittieult 
as  is  the  diagnosis  between  true  lobar  pneumonia  and  lol>ular  catarrhal 
consolidation,  there  does  not  appear  to  be  sufficient  reason  for  giving  up 
the  attempt.     The  two  diseases  differ  essentially  in  their  nutiu'al  history. 
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jtx,  inculence,  course,  nnd  luatology  ;  and  tht^  (litficulty  of  distingui^^bing 
in  what  h  after  aU  a  snmll  proportion  of  tases  is  no  more  a  reason 
I  for  ecu  founding  them  than  in  the  Biniilar  ocTasioiml  difticulty  of  distin- 
giiishiiig  btitween  rulieola  and  itiorbilU,  ostt^oarthritis  and  gout,  carcinoma 
and  alveolar  saixioraa.  If  the  whole  duty  of  medicine  were  the  practical 
one  of  healing  the  individual  patient,  we  miglit  be  content  with  the 
knowledge  that  in  the  douhtful  cases/whicli  sometimes  occur  m  cliildren, 
this  determination  of  the  (pjestion  m  not  of  practical  importance. 

The  third  difficulty  in  diagut^sis  is  lietwecn  pneumonia  with  hc[»ati&ation 
of  the  lung  and  the  cases  of  acute  pleurisy  and  even  of  acute  nieningitis, 
ccreliral  or  cere bro-spi rial,  of  acute  pericarditis,  or  ulcerative  endocarditis, 
which,  as  it  is  asserted,  have  the  siime  general  .symptoms  and  course,  the 

lC  infective  microbe,  the  same  origin  and  pathologic  al  nature,  and  yet 
atFeetion  of  the  lungs — pneumonic  fever  without  pneumonia. 

The  diagnosis  in  these  cages  would  jc.st  uijou  the  alfsence  of  the 
physical  signs  of  a  soliditied  lung  and  of  rusty  expectoration  and  other 
strictly  pulmonary  symptoms.  The  evidence  for  the  theory  in  question 
It  l>e  noticed  again  in  the  section  on  imthology. 

Complications  and  Sequels. — Pneumorna  is  more  uniform  in  its 
course  than  most  febrile  disorders,  and  oflers  in  this,  as  in  other  respects, 
a  marked  contrast  to  enteric  fever.     Its  complications  are  few  and  nire. 

Hypeq\vrexia  is  comparatively  rare.  The  temperature  runs  high,  but 
seldom  exce€?d8  ](Hj^  ;  and  deaths  from  this  cause  alone  are  uncommon. 
At  the  same  time  a  temperature  above  104"  marks  a  severe  attack,  at  any 
mtc  in  an  adult. 

Pleurisy  is  not  a  cnmph'eation,  but  part  of  the  disease.  In  its  usual 
fibnnous  form  it  is  insignificant  except  for  the  piin  it  causes.  Serous 
effusion  is  seldom  considerable,  and  rarely  needs  attention  ;  hut  after  the 
naonia  has  subsided^  it  sometimes  happens  that  the  dulness  persists 
igcr  than  usual,  and  the  temperature  rise^  again  after  the  initial  fall 
— the  interval  in  Dr.  White  s  26  crises  was  from  one  to  four  days,^  This 
fdmost  always  points  to  the  presence  of  fluid  in  the  pleural  cavity,  and  aa 
a  rule  this  fitiid  is  purulent.  In  a  case  lately  undei-  my  own  care^  the 
pOA,  when  drawn  off,  was  found  to  be  a  pure  cultivaticm  of  Frankels 
pneiimococctis  ;  and  this  is  frequently  the  ease.  But  more  often  the 
orpmistns  found  in  the  effusion  are  the  strepto-  or  staphyb>cocci  of 
non-specific  suppuration.  It  is  certainly  remarkal»le  that  the  diplococcus, 
which  usually  produres  non-suppurative  infiammatiou  of  the  bmgs  and 
pleura,  should  occiisionally  cause  the  purulent  in  tilt  rat  ion  which  marks 
the  last  stage  c»f  hepatisjUion,  and  the  empyema  which  we  are  considering  : 
the  two  conditions,  though  so  far  comparable,  seldom  or  never  exist 
together  :  a  mixed  infection  might  rather  have  l>cen  anticipated,  pyogenetic 

*  In  a  papfT  ill  the  OnyA  ffoMpUal  Beportjt  for  tlit*iJa.«t  yenr  (vnl.  li.)  Ky  Dtb,  Halo  Wliite 
■nd  A- 1'^  Pean«c,  26  owvj*  of  efupyoiiin  art*  ri?cor<le<l  folilowiiij<  S9t>  cmyas  of  lobar  piicumonia. 
The  pen:.(<titiigi*  on  tlic  tot^il  in  three,  luit  in  ilitFereiit  years  it  varit'il  wi^lely  froim  none  up  to 
moit€  than  five*  per  cent.  Of  70S  va^vs  of  pm  unionia  recortlijd  in  the  8i»  Thojtias's  UuttpUai 
vol.  3di,),  only  6  weru  followctl  by  empyema. 
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microbes  being  added,  as  in  tho  latter  stages  of  enteric  fever,  to  those 
which  are  specific.     On  this  point  further  evidence  is  iieeded. 

From  tlie  clinic^d  point  of  view  it  seems  very  doubtful  whether  time 
will  justify  tht!  l>elief  entertained  bj  some  French  patholo;^ists,  that  an 
empverna  of  dipliicoceous  origin  m  benign,  and  mny  be  absorJjed  wkhout 
surgical  interference,  while  the  contrary  is  true  of  one  in  which  strepto- 
cocci are  found.  In  the  cjiae  above  mentioned  a  second  pinure ntesis  was 
necessiiry,  and  ultimate  incision  and  drainage  before  recovery  ensued. 

A  comratju  and  more  dangt?rous  compliciition  is  perieaniitis, 
whichj  w^hen  it  complicatcii  double  pneumonia,  is  most  oft<?n  fauU.  It 
occurs  during  the  height  of  the  fever,  tind  is  recognised  hy  the  iiiUm] 
friction  sound,  which  must  lie  distinguished  from  a  pleuritic  rub  prcxluced 
by  the  impulse  of  the  heait.  The  effusion  is  usually  pliustic  and  ai^rous, 
but  occasionally  it  is  purulent.  There  is  no  added  jmin,  but  dyspntea  and 
orthoputea  are  increased,  and  the  pulse  becomes  smaller  and  irregular. 

Another  eomplicatitui  or  se(|uel  is  ulcu^itive  endoearflitis.  l)r.  Osier, 
who  in  1885  drew  attention  to  this  corniection  of  tht;  two  diseaseis,  met 
with  it  sixteen  times  in  100  cases.  This  w;is  probaliiy  an  acciilentally 
high  number.  In  the  425  cases  tjiliulated  by  myself  it  occurred  seven 
times.     It  often  accompanies  empyema. 

A  rarer  complication  is  acute  nu^ningitis.  Of  this  I  have  had  but 
Bmall  experience.  In  the  few  cases  I  have  seen,  the  pneumonic  diplococci 
were  found  in  the  lymph  at  the  base  of  the  brain  ;  and  this  appears 
to  be  the  rule.  Meningitis  is  often  associated  with  acute  ulcerative 
endocarditis. 

Dr.  Bristowe  and  other  writers  have  described  a  membranous  catarrhid 
or  ulcenitive  colitis  as  complicating  acute  pneumonia.  There  have  been 
several  cases  at  Guy's  Hospital  during  the  experience  of  many  years,  but 
I  have  myself  only  once  found  this  condition  of  ulceration  of  the  colon. 
It  is  certainly  far  more  common  in  eases  of  Bright's  disease. 

•Severe  epistiixis  occiisionally  marks  the  onset  of  pneumonia^  and  may 
recur  during  its  course.  Except  in  elderly  patients,  this  is  not  a  serious 
symptom. 

A  curious  occasional  complication  of  pneumonia  is  jaundice  ;  and  this 
is  more  often  obsened  when  the  right  lung  Is  affcctetl  None  of  the 
attempted  explanations  of  its  occurrence  is  sjitis factor}'.  There  is  no 
evidence  of  catarrh  of  the  bile-duct  (if  catjirrh  is  ever  the  cause  of  icterus), 
there  is  no  reason  to  suj>|>ose  the  blood  ditlereruly  constituted  in  these 
particular  cases  (if  there  be  such  a  thing  as  ha'tiiatogenous  jaundice)^ 
the  hepatic  circulation  is  not  more  obstnicted  in  these  cases  than  in  others 
\Wthout  the  symptom  in  (juestion,  and  deficient  movement  of  the 
diaphragm,  if  a  cause,  would  be  more  likely  to  induce  jaundice  in  cases 
of  right  hydiothorax  or  phrenic  pleurisy.  It  does  not  appear  to  alfect 
the  course  of  the  att?ick  or  its  prognosis. 

Relapse  after  recovery  from  pneumonia  has  l>een  often  reported  ;  and 
cautions  are  given  to  guard  against  it.  But  I  have  never  met  with  a  case, 
and  believe  that  a  relapse  occurs  very  rarely,  if  ever.     The  spread  of 
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ptifUinonia  to  the  other  lung  when  it  hMcl  Bubsided  in  the  first,  or  the 
feiipt.'rVfation  of  empyt-'iiiM,  may  perhaps  have  been  thns  mieinterprcted. 

Occurrence  of  pneumonia  after  several  months  or  a  year's  inter\al  is, 
bd^rcvcr,  ufteu  observed.  In  the  425  ciises  tabulated,  such  recurrence  is 
aottfd  in  eighteen.  This  shows  that  pneumonia  doea  not  protect  against 
liliiure  attack  like  small-pox  or  measles,  not  perhaps  that  it  disposer 
repetition  like  erysipeUu** ;  oecjisionally  the  same  patient  may  sufTer 
fire  or  six  times  from  pneiunonia  in  his  lifetime* 

Secondary  pneumunia. — The  description  of  the  symptoms  ami 
course  of  pneumonia  above  given  refers  with  etimparatively  small  variation 
10  cases  of  primary,  or,  as  we  say,  idiopathic  pneumonia  ;  to  ctises,  that 
ie^  ID  which  the  dise.ase,  whatever  its  cause,  is  not  a  complication  of  any 
prcnous  malady,  but  attacks  a  person  in  apparent  health.  There  are, 
however,  numberless  cases  in  which  after  death  we  iind  lobar  hepatisation 
MS  the  closing  event  of  preceding  disease,  acute  or  ehroide.  The  anatomy 
to  the  naked  eye  is  the  same  ;  and  neither  histological  nor  bacteiial 
investigation  enables  us  to  distingidsh  the  forms  of  prlmiiry  from  those  of 
secondary  pneumonia ;  or  to  distinguish  one  from  another  those  which 
occur  in  the  coiu-s©  of  typhus,  rheimiatic  fever,  diabetes,  or  Brighfc's 
disease* 

It  would  be  an  arbitmry  proceeding  to  separate  the  one  group  of  cases 
Irara  the  other:  for,  in  the  first  place,  the  anatomical  changes  of  disease 
are  by  far  the  safest  guide  in  their  discrimination  and  recognition  ;  and, 
adDondly,  although  the  sym|>timis  of  these  secondary  forma  of  pneumonia 
are  leas  clear  and  distinct  than  in  the  primary  eases,  yet  they  are  present, 
eurtftiJed  or  obscured  it  may  be,  but  eapalile  of  detection,  and  accompanied 
by  the  same  physical  signs  which  denote  the  presence  of  primary  pneu- 
I  monia. 

^loreover,  we  find  a  connecting  link  between  primary  and  secondary 
"^pneumonia  in  cases  following  influenyji,  ivhich  in  other  respects  have  the 
diameter  of  the  idiopathic  disease  rather  than  that  of  a  complication  or 
sequel. 

WTien  one  disease  supervenes  upon  another,  the  former  is  not  likely 

to  preserve  the  distinctive  features  which  mark  its  invasion  of  a  normal 

org;uii:£m.     The  contrast  l>elween  health  and  disease  is  more  obvious  than 

l>etweeu  one  kind  of  sickness  and  another.      The  antecedent  disorder 

[of  the  pulse,  tem]>crature  and  respiration,  of  the  appetite,  of  the  blood, 

[of  the  tongue,  and  of  the  skin,  blurs  the  outline  of  theme  striking  changes 

cb  in  a  healthy  subject  denote  the  advent  of  pneumonia.    In  like  manner 

death  we  may  discover  the  ulceration  of  enteric  fever  wliiih  has 

Fiupervened  in  a  course  of  protracted  rheumatism  with  relapses ;  or  cancer 

[in  the  body  of  a  patient  who  has  dietl  from  alcoholic  intemperance;  or 

I  Blight's  disease  in  a  case  of  emphysema  and  bronchitis  ;  or  phthisis  latent 

'in  a  diabetic  or  insane  palirnL 

Tbe  diseases  in  which  secondary  pneumonia  frequently  occurs  as  a 
complication  are  the  following:  typhus,  enteric  and  relapsing  fevers, 
amall-pox,  erysipelas,  puerperal  septicaemia,  and  occasionally  diphtheria. 
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fibrinous  pneuiiioni:x,  of  which  alone  we  aro  now  speaking, 
is  rarely  seen  as  a  complication  uf  measlesj  but  it  is  less  niie  in 
s<?arlatina.  It  bivldom  ap]>ears  in  the  course  of  phthi^iis,  or  a^^ain  of 
c|uini.y,  broncliitiis,  pit!uiit*y,  or  astboia.  It  may  be  seoo  as  a  complication 
of  cai-diac  disease,  but  is  much  more  frequent  in  both  the  acute  and 
chronic  form  of  Bright  s  disease.  It  is  an  occasional  and  often  faUil  com- 
plication of  rheumatic  fever  ;  and  is  almoi^t  invarial4y  fatal  when  dissociated 
with  pericarditis.  Acute  lobar  pneiuuynia  of  the  liase  is  ofteu  fouml  as 
the  cause  of  de^ith  in  diabetes,  and  in  chronic  alcoholic  poisoning ;  and  it 
may  occur  as  a  fatal  com[>lication  in  the  course  of  luany  chroidc  diseases, 
such  as  paraplegia,  Udjcs,  or  cancer.  Pueumoiua,  probably  of  septic  origin 
bat  neither  lobular  nor  suppurative^  is  also  not  an  infrequent  cause  of 
death  after  surgical  operations.  It  was  remarked  by  the  great  Dr.Arbuth- 
not,  in  the  3rd  chapter  of  his  book  mi  Diet,  thata  j>eripncnmony  is  the  last 
phaseofevciydi.sca.se;  for  nobody  dies  without  a  stagnation  of  the  blood 
in  the  huigs.  If  wo  inchule  bronchopneumonia  and  hypostatic  cangestiou 
under  the  name  of  piieumonia,  as  Arliuthnot,  no  doubt^  would  have  done, 
the  proposition  is  not  very  far  from  the  truth. 

In  what  jvoints  do  these  secondary  forms  of  pneumonia  differ  from  the 
primary  ?  In  the  first  place,  they  are  far  more  dangerous.  Secondly, 
although  their  anatomy  and  their  physical  signs  are  the  same,  they  lack 
some  of  the  symptoms  of  the  idiopathic  disejise :  more  |mrticularly  it 
may  be  obser\ed  that  the  initial  rigor  is  frequently,  pei'haps  asually, 
absent ;  that  the  temperattu*e  does  not  rise  so  abruptly  or  so  high  ;  that 
although  pleurisy  is  present,  and  a  rid*  may  be  heard  if  sought  for,  yet 
pain  in  the  side,  instead  of  being  a  constant  symptom,  is  often  absent ; 
that  a  cough  may  also  be  wanting  ;  that  the  burning  heat  of  the  skin 
and  the  characteristic  conditions  of  the  urine  may  be  absent  or  slightly 
marked.  Herpes  is  usually  absent.  The  sputum  is  rusty,  and  con- 
tains diplococci ;  hut  oft^n  in  these  cases,  either  from  aljsence  of  bronchial 
irritation  or  from  the  weakness  of  the  patient,  no  sputum  is  expectorated. 
If  all  these  symptoms  are  wanting^  and  fever  already  present,  a  secondary 
pneumonia  may  he  called  hitent ;  and  we  have  then  to  depend  entirely 
upon  physical  examinatitm  of  the  chest  for  its  recognition.  AjKirt  frcmi 
these  signs,  probably  the  most  important  symj)toni  is  increased  frequency 
of  rcspiratictn. 

Oilier  cliniail  tvirif^/rV^.— Beside  the  distinction  between  primary  and 
secondary  pneumonia,  certain  other  divisions  of  the  disease  have  been 
made,  by  some  writers,  into  varieties  which  scarcely  deser^'o  separate 
nomi  tuition. 

Abortive  or  fphemerol  cases,  which  last  only  a  day  or  two ;  wandering 
pneumonia  (7'.  mi(jiam\  in  which  ftirm  the  disease  attacks  first  the  right 
base,  then  the  left,  and  then  perhaps  returns  to  the  right  apex ;  vmlarial 
pneumoniii,  in  which  under  the  influence  of  this  poison  the  fever  assumes 
an  intermittent  character^  are  among  the  varieties  which  might  be  multi- 
plied without  advantage. 

In  children,  pneumonia  is  comparatively  rare,  its  course  usually  short, 
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and  its  prognosis  very  good.  The  pneumonia  of  old  people  is  often 
attended  by  only  moderate  fever ;  bronchitis  is  common  and  exhaustion 
speedy.     The  drunkard's  pneumonia  is  complicated  with  early  delirium. 

Epidemic  pneumonia,  apart  from  that  consecutive  to  influenza,  has 
been  frequently  observed  in  former  and  recent  times.  An  interesting 
historical  account  of  it  is  given  by  the  late  Dr.  Wilson  Fox  (12)  (13), 
and  also  in  Sturges'  and  Coupland's  valuable  monograph.  Recent  epi- 
demics have  been  described  by  Dr.  Whitelegge  in  the  first  volume  of 
the  present  work  (p.  655). 

Morbid  anatomy. — The  anatomy  of  pneumonia  is  no  less  striking 
and  characteristic  than  its  symptoms  or  its  physical  signs.  The  hepatised 
lung  does  not  collapse  on  exposure  to  atmospheric  pressure.  It  feels 
heavy  when  lifted  out  of  the  chest,  and  readily  sinks  in  water.  Its 
surface  is  covered  by  a  more  or  less  extensive  layer  of  fibrin.  This 
false  membrane,  or  coagulated  lymph  as  it  used  to  be  called,  is  some- 
times a  thin,  adherent  gray  film,  contrasting  with  the  smooth  and 
shining  portions  of  the  membrane  which  are  iinaffected.  Sometimes 
it  is  in  thick  and  comparatively  tough  layers,  which  can  be  peeled  oflF; 
sometimes  in  soft  shaggy  masses  of  moist  fibrin ;  and  sometimes,  together 
with  the  solid  exudation,  there  is  more  or  less  of  serum  or  pus. 

On  cutting  into  the  lung  the  section  is  seen  to  be  dark  red,  the 
colour  of  liver;  or  at  a  later  stage  a  pale  and  yellowish  gray.  The 
advancing  border  is  red  and  oedematous,  but  not  yet  solid.  The  surface 
is  granular,  uniform,  and  dry  compared  with  most  other  morbid  states 
of  the  lung.  As  in  other  acute  inflammations,  the  tissue  is  so  softened 
that  it  readily  breaks  down  under  pressure.  A  scanty,  blood-stained  liquid, 
characteristically  free  from  froth,  issues  from  the  squeezed  tissue ;  and 
this  becomes  more  abundant,  paler,  and  thicker  in  the  parts  longest  hepatised 
— that  is  to  say,  in  the  gray  as  compared  with  the  red  hepatisation. 

The  traditional  stages  of  pneumonic  hepatisation  are— (1)  Engorge- 
ment (Bayle),  that  is,  acute  congestion  with  oedema,  but  without  solidity ; 
(2)  Red  hepatisation,  that  is,  solid  exudation  with  hypersemia ;  (3)  Gray 
hepatisation  or  solid  exudation  with  anaemia  from  pressure. on  the  blood- 
veasels ;  (4)  Purulent  infiltration,  the  gray  tissue  yielding  thick  purulent 
exudation. 

nislology, — On  scraping  the  cut  surface  we  obtain  a  turbid  liquid,  of 
which  a  drop  under  the  microscope  shows  abundant  red  blood-discs,  with 
a  few  leucocytes ;  or,  in  the  latter  stages,  abundant  leucocytes,  and  a  few 
blood-discs,  together  with  minute  fibrinous  casts  of  the  vesicles.  Larger 
branching  casts,  plainly  visible  to  the  naked  eye,  can  often  be  pulled  out 
of  the  bronchioles  with  forceps.  Diplococci  may  be  detected  after  stain- 
ing, and  sometimes  streptococci  in  addition. 

A  thin  section  of  the  hepatised  lung  shows  the  vesicles  and  intra- 
lobular air-passages,  as  well  as  the  smallest  bronchial  tubes,  to  be  com- 
pletely filled  'with  exudation  :  blood-discs,  threads  of  fibrin,  and  leuco- 
cytes, the  latter  at  first  few  in  number,  but  becoming  more  numerous  as 
the  red  turns  to  the  gray  stage. 


The  absence  of  epitheliitl  cells  is  important.  The  walls  of  the  air- 
vesiclea  are  usually  thickened,  hut  no  other  change  of  the  texture  of  the 
lun^  is  apfiarent,  no  alteration  of  the  elastic  fibre,  and  no  increase  of  the 
exceedingly  scanty  interstitial  connective  tissue  of  the  healthy  lung. 
The  capillary  blowl-vcssels  in  the  early  st^iges  of  hepatisation  are  ciliated  ; 
but  the  hlood  is  gradually  squeezed  out  of  them  as  consolidation  goe«i  on 
until  red  gives  place  to  gray  hepatisation,  when  the  lung  becomes  very 
anieniie.  The  reimirkalile  friability  of  a  pneumonic  lung  is  caused  partly 
by  the  swelling  and  softening  of  the  tissue,  liut  chiefly  hy  its  being 
soHd  instead  of  springy,  so  that  instead  of  yielding  to  pressure^  it  resists 
and  breaks  down  under  it.  In  the  later  stages  the  blood-discs  are  no  longer 
Been^  or  only  few  of  them  ;  the  leucocytes,  on  the  other  hand,  have  gi'eatly 
increased  in  number,  and  have  assumed  the  granular  chijracter  of  pus-cells. 
The  air-vesieleSj  being  thus  stuffed  and  swollen  with  inflammatory  exuda- 
tion, expel  the  blood  fi"om  the  pulmonary  capillaries  and  cause  the 
cxsiinguine  pale  aspect  of  gniy  hefmtisfition.  The  gray  colour  is  due  to 
the  accidental  pigmentation  with  grantdes  of  carbon  due  to  inspiring 
smoky  air,  and  is  absent  when  the  hepitisation  of  the  lungs  is  observed 
in  children  or  in  cMtlc, 

j4nfUofttkaI  didnhnHon.^^The  site  of  hepatisation  is  important.  In 
the  majority  of  cases  {288  :  Q2)  it  begins  at  the  base  of  the  lung  and 
tmvele  skiwly  upwards — In  the  reverse  direction  to  that  characteristic  of 
phthisis.  The  epithet  lobar  is  to  some  extent  unfortunate  ;  for  the 
process  is  seldom  exactly  bounded  by  the  fissures  of  the  lung.  The  lower 
lobe  may  he  hepatised  only  in  its  posterior- inferior  part,  or  in  all  but  its 
apex  ;  or  the  back  of  the  upper  lobe  an{l  the  whole  of  the  middle  and 
lower  lobes  of  the  right  hmg  raay  ho  solid  and  the  apex  alone  escape. 
8  jmetimes  every  part  of  one  lung  is  found  solid  after  dejith  ;  the  base  gray 
and  the  upper  parts  red,  with  hepatis^ition  of  the  l)ase  of  the  other  hmg. 

Not  infrequently,  however,  pneumonia  attacks  the  apex  and  travels 
downwards.  This  local  variety  is  more  common  in  children  than  in 
adults ;  it  is  often  latent,  and  is  said  to  be  more  often  associated  with 
delirium.  The  prognosis  of  apical  pneumonia,  when  it  occurs  in  an  adult, 
does  nut  seem  to  be  better  or  worse  than  that  of  the  ordinary  basal  form. 

Apical  pneumotua  of  one  lung  is  often  accompanied  by  basal  pneu- 
monia of  the  other.     Double  apicid  pneumonia  is  very  rare. 

A  third  site,  still  more  seldom  selected  by  the  pneumonic  procosa,  is 
the  deep  part  of  the  lung  near  it^  root  This  *'  centml  pneumonia "  is 
naturally  difficult  of  detection  before  it  has  advanced  towards  the 
surface. 

Occasionally  the  anterior  tongue-like  process  of  the  left  lung  is  alone 
affected  on  that  side. 

Right  pneumonia  is  rather  more  frequent  than  left,  whether  it  afTect 
base  or  apex/  and  unilateral  is  happily  more  common  than  double  pneu- 
monia.    (See  Appendix,  g  4,  p.  132.) 

^  It  liappens  that  Id  the  CAsejj  collected  by  the  writer  there  were  rnther  roore  of  th«  kft 
tli&n  of  thtj  right  baab  (l&l :  137)t  ^^t  lu  krger  numberii  the  proportiou  is  revdrsed. 
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Amttomical  events,^\n  the  majority  of  the  eases  piieiiraonic  itj^lamma- 
tioD  ends  by  resohition.  The  exuded  hlood-disci?,  and  leucocytes,  and 
fibrin  are  no  longer  expectorated  as  such,  but  degenerate  and  are 
broken  up  into  granules,  chiefly  fatty  in  nature.  These  are  partly 
mingled  with  the  bronchial  secretion  and  coughed  up,  but  probably  a 
larger  j*roportion  are  absorbed  by  the  lymphatics,  conveyed  to  the  veins, 
;ind  titudly  excreted.  The  abundant  salts  (chie%  sodium  -  chloride) 
deposited  in  the  inflamed  hing  are  rapidly  carried  off'  by  the  veins,  and 
discbarged  in  the  urine.  The  air  re-enters  the  minute  bronchi  and  air- 
vmdea  as  they  re-expand  in  inspiration.  The  hmg  more  or  less  rapidly 
re^na  ite  spongy  character,  and  the  pleural  exudation  is  gradually 
absorbed.  Once  only  have  I  had  the  op^iortunity  of  seeing  a  hepatised 
lung  in  proee^fl  of  reco\'ery  al>DUt  ten  days  after  the  crisis ;  it  was  a  case 
in  which  death  occuiTed  fjom  another  cause.  The  tissue  contained  air, 
exuded  frothy  serum,  and  floated  in  water ;  it  was  ana?niic  rather  than 
conge^ted^  did  not  break  down  under  pressure,  and  was  very  cedematous. 
Aa  alwve  stated,  we  learn  from  physical  examination  of  the  chest  that 
the  hepatised  lung  sometimes  continues  solid  for  several  days  after  the 
raided  temperature  and  other  felirile  symptoms  have  disappeared. 

In  fatal  cases  we  may  find  any  stage  of  hepatisatioUj  as  above 
descrilied,  and  any  combination  of  these  stages.  There  is  no  reason  to 
conclude  that  gray  consolidation,  or  even  purulent  infiltration,  is  incap- 
able of  resolution ;  but  the  contrary  opinion  is  obviously  almost  as 
diificult  to  prove  as  to  disprove. 

When  the  lung  haa  passed  into  gangrene  the  surface  is  obscured  by 
a  cloudy  film  ;  the  tissue  breaks  on  the  slightest  handling,  is  of  a  very 
dark  colour,  and  emits  a  characteristic  foul  and  pungent  odour.  Under 
the  microscope  no  air- vesicles  or  other  structural  forms  are  distinguish- 
able ;  the  organ  and  the  exudation  are  alike  dead  and  disintegrated, 
and  blood-vessels  and  elastic  tissue  alone  remain.  Gangrene  is  always 
limited  in  «xtent,  but  perhaps  never  by  a  se{>arating  capsule.  In  many 
eaaea,  probably  in  most,  the  cause  of  the  gangrene  can  be  ascribed  to 
tbe  presence  of  p^irticles  of  decompo>»ing  food  which  have  gaincfl  an 
entrance  to  the  air-pfisaages  in  the  last  day  or  two  of  the  patient's  life. 

It  has  been  stated  by  Addison,  and  by  other  pathologists,  that 
occasionally  a  pneumonic  lung  never  recovers  its  permeability  to  air, 
and  may  gradually  pass  into  an  unnaturally  firm,  pale,  solid  state, 
containing  an  excess  of  fibrous  tissue,  a  state  which  has  been  included 
by  some  writers  under  the  heiid  of  cirrhosis,  Addison  described  it  as 
**  marbled  induration."  This  condition  must  be  a  very  rare  one,  and  it 
does  not  appear  to  lead  to  tbe  contraction  of  tissue  or  the  dilatation  of 
bronchi  which  mark  Corrigan's  cirrhosis. 

Equally  supported  by  credible  authorities,  both  past  and  present,^ 

is    the   statement    that    pneumonic    hepatisation    may    end    in    abscess 

of  the    lung.       Of   this,  as   of   the    pre\'iously  mentioned   condition,  I 

hare    no   experience,   and    without   denying   the    occurrence   of   either, 

^  Among  tlie  former  nmy  be  mentioiied  Stokes,  among  the  latter  Osier. 


would  regard  this  also  as  an  extremely  rare  evenL  Tbo  *' abscesses 
of  the  hints'*  of  the  physicians  of  the  17th  and  18th  centtiries 
were  tuberculous  voniicie.  MuIti|ilo  pyamiic  al>3ces3es,  now  liappilj 
seldom  seen,  are  well-known  morbid  fonditiona,  but  they  do  not  follow 
true  pneumonia.  A  smtiU  circumscribed  empyema  following  pTienmonia 
may  burst  and  simulate  an  abscess  during  life,  and  may  even  be  mis- 
interpreted after  death.  And  when  the  sUiiie  of  purulent  inHItratiun 
haa  been  reached,  it  is  not  difficult  by  pressure  or  aecidental  laceration 
of  the  rotten  tissue  to  produce  a  cavity  filled  with  purulent  fluid  not  at 
all  unlike  an  abaceas.  These  facta  aie,  however^  ftimiliai'  to  tlie  able 
patliologists  who  describe  abscess  as  a  not  iufiei^ucnt  event  of  (acute, 
lobar,  fibrinous,  or  "croupous")  pneumonia,  and  therefore  its  occurrence 
ciinnot  bo  denied :  but  subsequent  experience  haa  certainly  confirmed  the 
observation  of  Laenuec — *'ll  n'y  a  pas  de  lesion  organique  plus  rate 
qu'une  veritable  collection  de  pu3  dans  le  tissu  jndmonaire  "  (22,  §  192). 

Otkfr  or(fan.i.—ln  an  autopsy  on  a  case  of  primary  jtneuiiionia  we 
expect  to  find  the  Innpcs  only  diseased,  and  an  exception  is  rare.  There 
will  always  be  lymph  on  the  visceral  pleura,  and  sometimes  pleuritic 
effusion,  serous  or  purulertt.  The  bronchial  Ij^npli-glands  are  soft  and 
swollen.  Occasionally  the  pericardium  or  endocardium,  the  meninges, 
larynx,  or  large  intestine  may  show  the  lesions  above  described. 

The  blood  in  pneumonia  when  drawn  coiigulates  slowly,  and  forms 
au  abundant  and  firm  clot  with  the  **  buffy  coat/'  due  to  the  red  discs 
having  subsided  before  becoming  entangled  in  the  meshes  of  the  fibrin 
as  it  fonns.  This  condition  (so-called  hyperinosis),  like  the  pneumonic 
pulse  and  fever,  is  present  in  many  other  inflammatory  diseases.  The 
leucocytes  of  tlie  blood  are  also  considerably  increased  in  nnml>or^  a 
fact  first  observed  by  Piorry,  confirmed  by  Yirchow,  and  more  recently 
by  Billings* 

Bacterlologry, — Klebs,  in  1377,  was  the  first  to  describe  a  microbe 
characteristic  of  pneumonia ;  but  it  was  probably  not  the  same  as  that 
afterwards  discovered  by  Fried  lander,  and  certainly  not  the  same  as 
Friinkers  dipb^coccus.  The  former  was  described  by  the  late  Dr  Fried- 
lander  in  1882  as  an  oval  body  1  fi  in  length,  occurring  in  pairs  (diplih 
coccM^)  or  in  chains  (shrpforocais)  ;  and,  us  was  soon  after  aseertjiined, 
enclosed  in  a  thick  tran^imrent  envelope.  On  cultivation  in  gelatine  it 
forms  a  colony  of  a  characteristic  naibshape.  When  int>culated  it  pro- 
duced pleuropneumonia  in  mice,  and  often  in  guinea.-pigs,  but  not  in 
rabbits.     Accordingly  it  was  named  Pneunurotrm  (15). 

It  was  soon  ascertained,  however,  that  this  organism  is  not  a  coccus, 
but  a  bacterium  or  bacillus  ;  that  it  is  not  invarialdy  present  in  pneu- 
monic lungs  or  spntfi ;  and  tbat  it  is  often  to  be  found  in  the  mucus 
of  the  nose  and  bronchi,  in  the  absence  of  pneumonia. 

In  1884  Dr.  A,  Friinkel  brought  forward  another  claimant  to  the 
distinction — a  microphyte,  also  oval  or  lancet-shaped,  also  occurring  in 
pairs,  also  encapsuled,  but  difl'ering  in  the  conditions  and  results  of 
successful  eulti^^ation.     It  also  produced  death  in  rabbits  (but  not  pneu- 
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moriiAX  aikJ  pneumonia  in  mice  and  gninea-p%s  (1  4).  The  same  microbe, 
in  all  likelihood,  hud  been  independently  deteeted  in  heiuitised  lutig  by 
Talamon  (3D);  Jind  this  again  was  the  streptoeoecna  obseived  by  Dr. 
Sleruborg  of  the  T.S.  Army  in  1885,  mimed  by  him  **  Mjcroeoccus  of 
Pasteur/*  and  identified  by  miiny  ol>servers  with  that  of  spntum-septi- 
€«smia,  and  with  a  similar  organism  occurring  in  healthy  human  saliva — 

Thtj  extended  researches  of  Weichselbamn  in  Vienna  on  129  ctises 
of  pneunionia  (in  the  wide  sense  of  the  temi)  let^ulteil  in  the  discovciy 
of  Frankers  diplot^oeeiis  in  94,  of  FriedliindeiH  **  pneumoeoeeua "  or 
bacillus- pneumonic. "  in  only  ^»  streptoeLtfcus  pyogenen  in  21  ^  and 
«tephyli>coccus  pyogenes  aureus  in  5  (33)v  Tins  app<:^ars  to  show  that  while 
one  microbe  is  most  fre<piently  present^  others  are  eonipeterit  to  produce 
pneumonia**;  but,  unfortunately,  it  is  not  clear  what  precise  kind  of 
piilm unary  disease  was  present  in  the  several  insUincea* 

The  experimenU  of  Oamaleia  in  Pasteur's  labt>ratory  led  him  to 
believe  tbat  the  pathogenetic  organism  is  to  ]»e  found  in  the  diph>coccu8 
described  by  Friinkel  (now  often  callerl  pneumcK-oecus,  in  succession  to 
the  title  enjoyed  for  a  short  period  l\y  Fnedlilnder's  biieillus),  ^vhich, 
however,  he  identified  with  that  of  Talamon  and  Sternberg,  and  calls 
**  Streptococcus  lanceolatiis  Pasteuri"  (16). 

Lastly,  we  must   remcmlier    the    mobile  rod-shaped   microbe  which 
I       ins  found  by  I)r,   Klein  (20)  in  the  epidemic  pneumonia  of    Middles- 
b«»rough. 

While  recognising  the  interest  and  innportance  of  these  laborious 
researches^  we  must  observe  that  even  the  diplococcus  of  Talanion  antl 
I  Frinkel  does  not  fulfil  Kocb's  three  testa  of  a  pathogenetic  organism  ;  as 
^Hlhey  Hit!  fidfilled,  for  example,  in  anthrax,  relapsing  fever,  and  tuber- 
^H^osis,  It  is  not  in  varied  jly  present  in  the  tissue  of  pneumrjnic  lung  ;  it 
^Bdoes  occur  in  other  situations  in  health  ;  when  injected  as  a  pure 
^FeultivAtion  it  does  not  always  repnKluee  itself  and  cause  a  fresh  case  of 
I  hepatistttion  of  the  lungs.  Nevcrtbeless  the  fret|tiency  of  its  occurrence, 
^_and  the  f.-ict  that  it  often  reproduces  the  disease  liy  inoculation,  make 
^H^  probiible  tha.t  it  plays  an  important  part  in  the  natural  history  of 
^^■nsumonia. 

^^^^ There  are,  indeed,  two  other  and  preliminary  posttilates  which  are 
F      no  less  imjx>rtant  than  the  three  of  Koch,  but  which  have  not  always 
been  kept  in  view  in  these  or  in  similar  iiivestigitions. 

TTte  first  is  that  the  microbe  of  which  tbe  action  is  under  investigation 
■  shall  be  **  specific  "—that  is,  it  shall  be  possessed  of  definite  and  con- 
stant charaet^irs ;  it  must  bo  a  good  l>otanieal  species  which  can  be 
identified  beyonfl  dispnto.  The  mere  shape  is  admitted  to  bo  illusory. 
The  same  microphyte  varies  in  difl'erent  sUiges  of  its  growth  and  under 
different  conditions,  and  may  almost  arbitrarily  be  <lcsoriijed  as  a  micro- 
coccus, a  dipU>coceiia,  or  a  streptococcus ;  as  an  oval  or  lancet-shaped 
I  bacterium,  or  as  a  bacillus.  The  presence  of  a  capsule  is  not  a  con- 
1       slant    distinction ;   and   even   the  reaction   to   staining  agents  and    the 


114 


SYSTEM  OF  MEDICINE 


Bbapes  assumed  under  various  metbods  of  cultivation  are  not  always 
decisive. 

But  i!  a  certainty  that  different  observers  are  discussing  the  same 
microbe  is  essential  before  their  results  are  corupared,  it  is  no  less  essen- 
tial that  they  should  be  agreed  as  to  the  dise^ise  which  is  under  inves- 
tigation. Septic  pneumonia,  lobular  brttrieho-pnciimonia,  and  loliar  hbrin- 
ous  ( ^*  croupous ")  or  vesicidar  pneumonia  are  different  pithological 
conditions ;  and  unless  they  are  carefully  discrirainate<l,  statistics  of 
**  inflammation  of  the  lungs  "  are  aa  useless  as  would  he  similar  facta  with 
regard  to  "  inflammation  of  the  joints  "  or  *'  inflammation  of  the  skim'* 

Patholog'y. — Lof.>king  Ijack  at  the  natural  hist^ny  of  the  dise-^ise  now 
descril)ed,  to  what  conclusion  coaceming  the  nature  and  essential  characters 
of  pneumonia  and  its  relation  to  other  disorders  are  we  led  ?  Are  we, 
like  Laennec  and  his  succeseors,  to  regard  it  as  an  acute  inHamraation  of 
the  lung,  of  which  the  pyrexia  and  other  symptoms  are  only  the  effects  % 
Or  are  we,  \rith  most  modern  writer's,  to  look  on  the  local  lesion  as  but 
one  element  in  a  specific  infective  fever?  Or  is  any  alternative  opinion 
open  to  us  ? 

In  the  firat  place,  the  attempt,  which  has  more  than  once  been  made, 
to  disprove  the  itdhimmatory  nature  of  pneumonic  hepatisation  has 
certainly  failed.  We  have  the  hypera'mia  and  softening  of  the  tissue 
which  are  the  characteristic  signs  of  acute  inflammation  everywhere  ;  we 
have  the  pyrexia  and  other  febrile  sympttJras  which  also  attend  acute 
inflammation  ;  we  have  the  exudation  of  lii^uor'Sangidnis,  with  leucocytes 
and  filn^in  ;  the  last  stnge  of  the  process  is  purulent  infiltration  of  the 
affected  lung,  and,  kistly,  in  every  case  of  pneumonic  hepatisiition  we 
find  the  obviously  related  pleiuisyj  which  no  one  can  deny  to  be 
inflammation. 

It  is  true  that  pneumonia  cannot  be  produced  by  injury,  or  by 
ordinary  irritants,  as  is  proved  by  experience  in  men  and  experiment 
on  animals.  The  few  supposed  cases  of  pneumoiu'a  of  tmumatic  or 
irritative  origin  are  mostly  accidental  coincidences.  It  does  not  arise  by 
extension  from  capillary  bronchitis,  nor  by  the  irritation  of  dust,  nor  by 
the  more  specific  stimidus  of  the  tuberculous  microbe ;  but  this  only 
shows  that  the  process  is  a  speciab  peculiar,  or,  as  wo  say,  specific  kind 
of  inflammation.  Much  the  same  is  true  of  the  tubal  nephritis  of  acute 
Bright's  disease,  which  is  no  doubt  inflammation,  but  inflammation  of  a 
peculiar  kind  ;  not  traumatic,  or  trritative,  or  septic. 

Admitting,  however,  that  fjiienmonia  is  truly  inflammation  of  the 
lungs,  are  all  its  symptoms  due  to  this  IocaI  inflanunation  %  This  cannot 
be  maintained,  for  occfisionally  we  find  the  symptoms  precede  the  sigjis 
of  hepatisation  by  several  days  ;  the  temperature  and  even  the  number 
of  respirations  fall  when  the  crisis  comes,  long  before  the  solklified  lung 
has  cle<ired  up  ;  the  violence  of  the  fever  is  not  in  proportion  to  the 
extent  of  the  local  lesions,  although  the  amount  of  lung  involved  does 
produce  its  direct  e fleets  on  the  heart. 

On  the  other    hand,    the  difl'erences    between    pneumonia  and    the 
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grtmp  of  diseases  to  whicli  t}']>hiis,  small -pox,  and  measles  belong  must 
n<»t  lie  OAcrlooked.  It  resembles  them  in  its  siulflen  onsets  in  its 
pyrt?xia,  it^  definite  course,  and  its  limited  duration  ;  but  in  tlie  viist 
ni;4Ji»rity  of  c^es  it  is  isporndic  and  iiliupathie.  It  docs  not  in  common 
exfierieneo  arise  from  previous  cases,  nor  pi-odiice  fresh  ones ;  it  does  not 
prote<;t  from  future  attiicks,  but  rather  disposes  to  them.  Although  epi- 
demics of  pneumoiua  imdoubtedly  occur,  they  are  local,  and  the  most 
striking  crises  are  those  ^vhich  follow  intlucnm,  a  true  spt^ciHc  fever, 
jiiM  as  nephritis  follows  scarlatina.  Moreover,  unlike  the  local  lesions  of 
enteric  fever  or  of  mumi>s,  he|)atisation  of  the  lungs  is  found  iu  the 
coui-se  of  other  fevers,  and  of  chronic  alTections  such  as  Bright's  disease. 
Against  the-se  broad  difibrctices  the  fact  of  a  distinctive  microbe  lieing 
prt^ent  is  inconclusive;  for,  not  to  insist  on  the  absence  of  any  such 
microlie  in  some  of  the  most  definite  specific  fevers,  its  presence  is  not 
consUint  in  pneumonia.  It  is  ass^>ciatcd  with  other  microbes,  strepto-  and 
^^^phyk»c^■JCci,  and  k  sometimes  replaced  by  a  hacillus  which  Dr.  Klein 
found  constant  in  an  epidemic  of  pneumonia  at  Middleshorough  in  1889 
(voL  i,  p.  658).  The  diplococcus,  which  is  almost  constantly  present,  is 
sometimes  fomid  in  lobular  pneumonia,  sometimes  in  pleurisy  without 
pneumonia,  and  sometimes  in  healthy  saHva. 

The   fact  seems  to  be  that  in  this  ease,  as  in  so  many  others,  the 
phenomena  of  disease  catniot  be  fitted  into  current  classifieatirins. 

Inflammation  itself  is  a  mucli  more  variable  condition  than  it  was 
once  thought  to  be.  It  differs  as  the  cause  which  produces  it,  and 
ad  the  organ  or  tissue  which  reacts  to  the  iiTitaut.  Bacterial  diseases 
differ  also  among  themselves.  The  constiincy  of  the  presence  of  a 
peculiar  bacillus  in  phthisis  is  most  important,  but  phthisis  remauis  a 
very  different  disease  from  tuberculous  meningitis,  or  pulpy  disease  of 
the  knee  ;  while  diphtheria,  erysipelas,  gonorrhieaj  and  relapsing  fever 
[ifier  in  almost  every  particular  except  in  respect  of  a  specific  microbe. 
t  present  our  knowledge  is  too  imperfect  Uy  decide  the  true  nature,  origin, 
id  pathology  of  pneumonia ;  but  we  can  af!ii*m  that,  on  the  one  hand, 
not  an  ordinary  inflammation  produced  hy  injury,  or  mecham'cal 
tants,  oi*  ct)ld,  with  symptoms  directly  proportionate  to  the  extent  of 
tissue  infiamcd  ;  and  that^  on  the  other  hand,  it  differs  from  such 
Ific  fevers  as  measles,  enterica,  and  small-pox  in  that,  though  self- 
Umitcii  and  defiiute  in  its  course,  it  is  not  strictly  "specific/*  not  contiigious, 
Hnd  often  not  idiopathic  but  secondary. 

We  may  admit  that  the  presence  of  a  special  microphyte  is  nearly 
mstjint  in  the  disease ;  so  that  its  presence  in  the  sputum,  like 
t  of  Koch's  vibrio  in  cholera-stools,  is  a  usefid  means  of  diagnosis : 
fheless,  the  dise^ase  is  a  local  irtfiammation  ;  not  a  common  infiam- 
n  produced  by  common  irritants  but  an  inflammation  peculiar  to 
ic  lung,  and  incapable  of  artificial  reproduction.  Of  many,  perhaps 
of  most  organs  of  the  body  we  may  say  that  they  ai-e  capable  of  three 
kinds  of  infianunation  at  least :  that  which  is  acute  and  suppurative, 
marked  by  abundant  exudation  of  leucocytes,  by  the  presence  of  some 
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forms  of  stjxphylococctis  or  strep  toco  r-c  us,  and  accompanied  by  wh^it 
Uiicd  to  be  called  constitutional  distuibaiicc  ]  secondly,  a  chronic 
int>erstitial  infliimmation  \\ith  hanJening  of  the  tissue,  alirinking  ami 
destruction  of  its  peculiar  elements  by  the  xiavr  inflammuU>ry  growth; 
and,  thinliy,  an  keute  form  of  iiitlammatioTi,  not  mippiiraiivn^  and  pceidiar 
to  each  organ.  Pneunroniu  l+olongs  to  the  last  of  these  classes,  and  may 
he  compared  with  acute  Bright's  disease,  acute  atrophy  of  the  liver,  and 
acute  myelitis. 

Of  late  years  attention  has  been  directed  by  Dr.  Washbourn  and 
othei-s  to  the  jK)ssibility  of  eases  of  acute  pleurisy  dei>ending  on  the 
presence  of  the  specific  diplocoeeus  of  pneumonia,  and  running  a  short 
febrile  course  with  the  clinical  features  of  pneumonia,  hut  without  the 
physiciil  signs  of  hepivtisiition  of  the  lung.  If  in  such  cases  tlie  lung 
really  rem. una  un;iflected,  and  i^  found  after  death  anat4>mieally  sound, 
while  the  pleui-a  is  the  seat  of  a  sjieciHc  diplococcous  inttammation,  our 
notion  of  the  disease  pneumonia  will  lie  much  modihed ;  we  shall  have 
to  admit  it  without  reserve  among  the  specific  fevers,  and  to  regard  the 
inflammation  of  the  Iinig  as  a  very  frequent  f»ut  not  a  constant  lesion. 

Causation. — Of  the  causes  of  pneumonia  we  are  still  ign(.>rant. 
Unless  we  disbelieve  earefid  ol>servations,  beeauso  they  do  m>t  fit  a  hypo- 
thesis, pneumoTua  can  exist  without  the  pncimiococcus ;  and  the  same 
microbe  may  be  found,  not  only  in  disciise  without  pneumonia,  but  under 
healthy  conditions  also.  Whether  under  eertiiin  cit'cunLitances  this  usually 
innocent  microphyte  aetpiires  virulenco,  or  whether  a  noxious  and  a 
harmless  parasite  resemble  each  other  too  closely  to  l)e  distinguished,  we 
cjinnot  yet  say  :  nor  can  we  define  the  exact  conditions  which  favour  the 
occurrence  of  the  disease.  It  is  certain,  hovrever,  that  pneumonia  is  con- 
nected with  cold,  with  north  ^vinds,  with  high  gi^omid,  and  with  sudden 
fall  of  temperature. 

Excluding  bronchitis  and  ophthalmia,  in  which  cold  air  seems  to  act  as 
a  direct  common  irritant,  we  may  siiy  that  pneumonia  affords  the  best 
evidence  that  there  is  tnith  in  the  common  belief  that  a  ciiill  may  "strike 
invviird,"  an<i  lends  pix>bability  to  the  view  that  other  acute  inflammations- — 
as  pleurisy,  colitis,  acute  Bright's  disease,  and  even  myelitis^^ — may  some- 
times l>e  due  to  a  similar  proximate  Ciuise, 

We  must  also  recognise  as  occasions  of  pneumonia  certain  preiioua 
morlsid  states,  of  which  the  most  striking  and  iujportant  is  influenza. 
Fneiunonta  following  this  disoixier  forms  an  important  link  l>etween 
primary  idiopathic  pneumonia  and  the  secondary  pneumonia  of  fevers 
and  septicaemia.  Of  the  latter  group  of  diseases,  pneujiionia  appcirs 
to  occur  most  freijuently  in  t\'phus,  less  frequently  in  enteric  fever, 
and  in  certain  epidemics  oidy  of  relapsing  fever.  It  is  not  common 
in  fatal  cases  of  scarlatina  or  variola,  and  seldom  takes  the  place  of  so- 
civlled  lobuhir  pneumonia  in  measles,  whooping-cough,  or  diphtheria.  In 
rheumatic  fever  its  occurrence  is  hap[iily  infrequent.  Among  chronic 
disccises  it  is  perhaps  most  frequent  to  wan  Is  the  termination  of  Bright  *s 
disease ;  but  certainly  it  is  not  nearly  so  common  as  acute  oedema  of  the 
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lung,  or  pleurisy,  or  pericarditis.  Pneumonia  is  probably  more  common, 
and  is  certainly  not  less  fatal  in  the  latter  stages  of  diabetes.  Beyond 
these  there  is  perhaps  no  chronic  disease  in  which  its  occurrence  is 
sufficiently  frequent  to  be  of  etiological  or  practical  importance  ;  but 
pneumonia  is  one  of  the  intercurrent  maladies  which  bring  invalids  to 
their  end. 

It  is  important  to  notice  that  lobar  pneumonia  is  very  rare  as  the 
consequence  of  phthisis,  or  of  bronchitis,  whether  acute  or  chronic. 

Natural  history  and  incidence,  distrihition  and  local  prevalence. — 
Pneumonia,  as  we  see  it  in  this  country,  is  a  sporadic  and  endemic  disease. 
In  its  primary  form  it  appears  to  be  more  common  in  winter  and  spring. 

It  is  conunon  all  over  temperate  Europe,  in  the  United  States,  and  in 
the  inhabited  parts  of  the  South  Temperate  Zone — in  Australia  and  New 
Zealand,  at  Buenos  Ayres,  and  in  South  Africa.  It  is  less  common  in 
the  Tropics ;  but  on  the  hill  stations  of  India  it  is  far  from  infrequent 
during  cold  weather.  It  is  also  common  in  the  highlands  of  Central 
Asia.  In  Cabul  and  Beloochistan  it  is  ascribed,  as  in  Italy,  to  the  sudden 
change  from  the  scorching  heat  of  the  day  to  the  severe  cold  after 
sundown. 

Pneumonia  sometimes  occurs  in  an  epidemic  form.  From  the  Middle 
Ages  downwards  we  have  accounts  of  acute  epidemic  disorders,  which 
seem  more  like  pneumonia  than  anything  else;  and  from  time  to  time 
circumscribed  epidemics  are  still  reported  ill  this  country  and  in  other  parts 
of  Europe.  There  is,  however,  no  instance  of  prevalence  of  the  disease  so 
widespread  as  that  of  plague  or  cholera.  All  that  happens  is  that  a 
disease  never  uncommon  becomes  more  common  at  certain  times  or  in 
certain  localities.  This  prevalence  can  sometimes  be  referred  to  a  coinci- 
dent prevalence  of  cold,  dry  winds,  and  sometimes  is  confined  to  a  parti- 
cular locality ;  but  on  the  whole  the  phenomena  do  not  seem  to  be  of  a 
different  order  from  those  which  at  certain  seasons  determine  a  greater 
prevalence  of  rheumatic  fever,  or  quinsy,  or  bronchitis,  or  diarrhoea. 
What  is  more  important  is  that  we  sometimes  find  a  group  of  cases  of 
pneumonia  occurring  together  in  the  same  village  or  in  the  same  house. 
When  influenza  is  epidemic,  pneumonia  follows  it  so  often  as  to  simulate 
an  epidemic. 

Sex  and  Age. — Pneumonia  affects  men  more  commonly  than  women — . 
a  preference  usually  explained  by  the  greater  exposure  of  men  to  changes 
of  weather  (Appendix,  §  1). 

No  period  of  life  is  exempt  from  lobar  pneumonia.  It  is,  however,  rare 
in  infancy ;  and  it  is  less  common  in  children  than  in  adults  (Appendix,  §  2). 

It  must  be  remembered  that  these  facts  concerning  the  incidence  of 
pneumonia  refer  to  the  primary  disease.  Very  little  is  known  of  the 
conditions  under  which  pneumonia  supervenes  as  a  fatal  complication  of 
other  diseases. 

Prognosis. — There  are  few  diseases  of  which  the  forecast  varies  so 
much  with  circumstances  as  it  does  in  lobar  pneumonia.  Speaking  broadly, 
prixnaiy  pneumonia  is  much  less  dangerous  than  secondary ;  and  in  cases 


of  priman'  pneumonia  the  danger  increases,  first,  with  the  extent  of  the 
hiiig  iin  rjlvixl ;  secuudlv%  with  tlie  age  of  the  patient. 

-^f/'V— The  latter  point  is  one  in  which  pntiunionia  agrees  with  most 
acut«  s|iecifi€  fevers- — pirticularh^  with  typhus,  cnterica,  and  varioU.  In 
this  point  of  increasing  danger  witk  iricreiiiiing  age  pneumonia  h  m  strik- 
ing and  instructive  contrast,  not  only  with  scarlet  fever,  Imt  also  with 
rheumatism  and  with  dialietes. 

Liihar  pneumonia  ia  rare  in  Infancy  and  difficult  to  distingiu'sh  from 
extensive  h>l>ular  c^iUirrh  ;  not  only  during  life,  hut  sometimes  even  after 
death.  When  present,  however,  as  it  often  is  in  cliildren  hetwecn  two 
or  three  and  thirteen  or  fourti^en  years  of  age,  lohar  pneumonia  is  a  most 
satisfactory  disease  to  treat.  Its  s^Tuptoms  and  ph}'sical  signs  are  well 
marked  ;  the  fever  is  high,  and  the  condition  of  the  patient  threatening, 
hut,  with  few  exceptions,  the  temffcrature  will  fall  on  the  fifth  or  sixth 
day,  if  not  earlier',  the  symptoms  uill  rapidly  subside,  and  the  recovery 
of  the  patient  will  he  as  safe  and  permanent  as  it  is  rapid. 

With  girls  and  l>oy8  Ijetween  fifteen  and  twenty  the  extent  of 
pneumonia  is  commonly  greater  than  at  a  younger  age  ;  and  the  disease  is 
more  often  severe  and  prolongetl  ;  Init  the  prognosis  is  nearly  or  quite  as 
good.  Between  twenty  and  five-and-thirty  or  forty  the  pneumonia  of 
young  a^^lults  ia  still  of  go^xi  augury  on  the  whole  ;  hut  at  this  time  of 
life  it  is  more  frequent  for  hoth  limgs  to  he  afiected.  Intemperate 
habits  begin  to  weigh  in  the  scale;  and  cases  of  pneumonia,  secondary 
to  rheumatism^  to  infiuenza,  to  disease  ol  the  eanhae  valves,  to  Blight's 
disease  and  to  diabetes,  begin  to  lii'ing  down  the  projK>rtion  of  recoveries  j 
although  it  is  still  high  for  idiop;ithic  cases.  After  the  age  of  forty 
acute  pneumonia  is  always  a  ser^ious  disease.  The  prognc»sis  in  primary 
cases  depends  upon  the  temperate  habits  of  the  patient,  on  his  being 
neither  over  fed  and  obese  on  the  orm  hand,  nor,  on  the  other,  under- 
feti  and  enfeebled  by  want  and  miser)^ ;  on  his  being  early  put  to  bed 
under  judicious  treatment ;  on  the  extent  of  pulmonary  tissue  invaded, 
the  height  of  the  fever^,  the  presence  of  cyanosis,  and  the  elfect  of  the 
pulmonary  obstruction  upon  the  heart.  Secondar}^  pneumonia  at  this 
age  is  a  more  dangerous  disease  than  at  the  e^trlier  period  of  fidult  life  ;  but 
we  see  recovery  from  it  in  cases  of  enter-ica,  of  rheumatism,  and  even 
of  Bright's  disease  and  dialietes. 

In  old  age  pneumonia  is  a  very  fatal  malady.  As  a  secondary  com- 
plication it  frequently  decides  the  termination  of  fevers,  of  chronic 
disease  of  the  kidneys,  of  internal  carcinoma,  of  lingering  cases  of  hemi- 
plegia, and  other  chronic  aftecticjns  of  the  brain  and  spinal  cord.  Even 
primary  pneumonia,  limited  to  a  single  hmg,  is  dangerous  in  an  aged 
patient,  and  we  see  recovery  after  the  age  of  7U  with  surprise.  It  does 
however  occur,  and  sometimes  even  at  so  advanced  an  age  as  80,  but 
the  caACJi  are  very  rare. 

Eiieni, — With  respect  to  the  area  of  pulmonary  tissue  affected,  it  is 
well  known  that  double  pneumonia  is  of  graver  prognosis  than  single 
( ApfK-ndix,  pp.  133,  1 36),    Pneumonia  affecting  the  whole  uf  one  luug,  from 
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bMe  to  apex,  though  eerioua  enoiipjh,  is  prolmbly  less  ao  \Xvxn  that  which 
affoctd  a  piiit  of  both  bases.  Apical  pneumonia  is  more  common  in  chil- 
dren than  in  adults,  aiitl  prohal>ly  for  that  refison  is  believetl  to  be  less 
dangerous.  If,  after  one  hiiig  htis  partly  or  entirely  cleared,  pneiinionia 
attacks  the  opposite  one,  the  prospect  of  recovery  is  better  than  when 
both  are  hepatiscd  at  the  same  trmc. 

Profjno^ir  atmjihcntiofi.^. — Of  the  conditions  which  affect  the  prognosis 
of  pneumonia,  probalily  the  most  important,  apart  from  the  age  of  the 
patient  and  the  local  extent  of  the  dif^eaae,  is  intaniperance.  Such  patients 
almost  invariably  become  delirious,  and  the  combination  of  delirium  tre- 
mens and  pneumonia  is  almost  always  faUil  Scarcely  leas  serious  is  the 
presence  of  chronic  renal  clise^iso  ;  and  next  in  gravity  is  that  of  valvular 
cardiac  lesions.  These  two  conditions,  however,  make  the  disease  no 
longer  primary  but  secondary. 

Of  the  complications  of  idiopnthic  pneumonia,  much  bronchitis,  and 
particularly  bronchitis  with  bronchorrhea  of  the  tinaffected  huig,  is 
perhaps  the  most  serious.  Pleurisy,  or  even  punilent  effusion,  is  much 
leas  important ;  hut  pericarditis  is  a  not  infre<|uent  and  an  extremely 
dangerous  complication,  Doulile  pneumonia  with  pericarditis  is  almost 
mvarial>ly  fatal  (Appendix,  p.  189). 

A  weak  soimd  of  the  heart  and  a  very  rapid  pulse  are  welbknown  in- 
dications of  danger.  Cyanosis,  with  very  frequent  breathing  and  action  of 
tlld  al®  nasi,  is  eqmilly  grave  ;  and  the  two  conditions  often  go  together. 
They  are  partly  due  to  the  mechanical  obstruction  to  the  lesser  circuk- 
tion»  and  ])artly  to  the  direct  effort  of  the  high  temperature  on  the  cardiac 
muscle  ;  but  in  many  cases  both  are  aggravated  by  more  or  less  pro- 
nounced sapriemia  (24).  Tympanites  is  a  very  unfavourable  symptom  in 
pneumonia,  as  in  most  other  diseases;  so  also  are  hiccough  and  subsultus 
iendinum.  When  delirium  persists  during  the  day,  and  above  all  when 
it  prevents  sleep,  the  symptom  is  a  grave  one,  and  calls  for  decided  treat- 
ment. Very  high  temperature  indicates  a  severe  case,  and  c^ften  goes  with 
failure  of  the  heart ;  but  of  itself  hj-perpyrexia  is  seldom  fatal  (Appendix, 
pt  1 40).  Febrile  all  mm  in  una,  even  when  abundant,  ia  not  of  bad  omen, 
and  seldom  or  never  persists  after  recovery.  Free  rusty  expectoration 
or  even  hiemoptysis  need  give  no  anxiety,  Diarrhcea  ia  neither  common 
nor  dangerous,  and  if  necessary  it  can  he  controlled  without  difficulty. 
Sweating  during  the  height  of  the  disease  is  not  common,  and  when 
pfreaent  is  not  of  bad  import,  A  profuse  sweaty  an  abundant  discharge 
of  urine,  or  a  sharp  attack  of  diarrhcea,  sometimes  accompanies  the  critical 
fcill  of  temperature. 

Treatment.  —  ffistoriml  slrkh. — Acute  pneumonia  is  so  striking 
and  so  severe  a  disease  that  as  soon  as  it  was  definitely  recognised  it  wjls 
attacked  by  all  the  resources  of  medicine.  During  the  whole  of  the 
present  century  the  treatment  of  pneumonia  has  reflected  the  various 
theories  of  disease  and  the  changing  practice  of  therapeutics. 

The  conception  of  pneumonia  current  at  the  end  of  the  last  ct^ntury 
waa    that  of  an  acute   inflammation,  directly    produced   by    cold,   and 
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attacking  a  hwilthy  subject.  Tho  business  of  the  pbysician  was 
to  combat  thiJ  enemy  by  tbo  potent  wea])on8  of  bleeding,  bJisteting 
and  sUirvation,  tiu]vd  by  purgative  and  alterative  drugs.  The  high 
fever,  the  tlushcd  face,  tho  acute  pairr  and  the  l)urning  skin  were  evidence 
of  a  **  sthenic "  inliainmaiion.  The  physician  felt  confident  that  !iy 
antiphlogistic  remedies  he  could  subdue  the  disease;  and  his  only  fear 
was  lesi  the  patient's  strength  shoidd  fail  under  the  necessary  treatment, 
that  he  might  die,  not  of  the  dise^ise,  but  of  the  weaktmss  attending  its 
cure — mort  tjui^ri  The  **  corroborant  "  practice  of  the  Brunonian  school  of 
mcidicine  never  obtained  such  vogue  in  England  as  on  the  Continent.  It 
wiis  as  baseles;5  fis  the  latro-chemical  or  the  latrn-nn'chanical  systems 
which  prevailed  earlier  in  the  18th  century,  and  had  deservedly  fallen  into 
disrepute.  During  the  first  half  of  the  present  century  tho  antiphlo- 
gistic treatment  of  prjenmonia  and  of  other  acute  infiammations  continued 
to  bo  the  only  one  folhiwed  in  civilised  countries — in  Ihililin  as  well  as  in 
Edinlturgh,  in  Vienna  as  well  as  in  Madrid  ;  and  precisely  the  same 
treatment  was  adopted  l>y  surgeons  for  compound  fractures,  inflannnations 
of  the  eye,  and  for  what  we  now  call  pyannia.  To  realise  the  contidence 
and  energy  with  which  this  aljsurdly  called  *^ heroic"  treatment  was 
carried  out,  one  must  have  seen,  as  T  saw  so  late  as  1863-64,  the  treat- 
ment not  only  of  pneumonia  and  periearditis,  hut  of  rheumatic  and  typhoid 
fever,  by  Bouillaud  at  the  (Jharite  ;  or  one  must  read  the  lectures  of  the 
late  Dr.  Peter  Latham  (184o),  in  which  with  adnurable  rhetorical  skill  he 
enforces  the  dogmas  of  tho  day* 

The  only  important  modifi coition  of  the  antiphlogistic  treatment  nf 
pneumonia  introduced  during  the  period  between  17U0  and  1850  was  the 
introduction  of  large  and  repeated  doses  of  antimony  by  liasori  (18U8),  a 
practice  much  followed  for  a  time  both  in  Italy  and  Fmnce.  The 
luidoubted  effects  of  this  drug,  in  producing  nausea  and  flisincli nation  to 
foml,  lowering  the  blood- pressure,  and  tumsing  diaphoresis,  were  quite  in 
harmony  with  tho  effects  of  bleeding,  purging  and  s;ilivation. 

It  was  and  still  is  tme,  when  a  patient  is  suffenng  from  acute  pain  in 
the  side  with  fever  and  a  fretjuent,  strong,  and  hard  pulse,  tliat  vene- 
section and  free  plugging  will  relieve  the  pain,  reduce  the  arterial  tension, 
and  give  him  gmteful  relief  from  hts  sense  of  fulness  and  oppression.  It 
was  no  doubt  from  ol>servation  of  these  effects,  which  >vere  well  known  to 
Sydenham,  Mead^  and  Boerhajive,  that  tho  antiphlogistic  practice  began; 
and  when  the  discoveries  of  Laennec  made  it  ijossible  to  recognise 
pneumonia  from  the  first,  and  to  trace  its  daily  progress,  it  seemed  right 
to  continuo  and  to  reinforce  the  treatment  apparently  so  appropriate. 

The  misUike  lay  in  having  no  control-observations.  Physicians  saw 
patients  in  an  illness  apparently  desperate,  and  imder  treatment  by  bleed* 
ing  and  antimony  they  saw  most  of  the  symptoms  relieved  ;  frequently, 
after  a  battle  of  several  days,  the  disease  was  subdued  and  the  patient  con- 
Talescent ;  but  they  did  not  know,  because  they  never  ventured  to  try, 
what  would  happen  if  these  remedies  had  been  omitted.  It  is  a  humili- 
atiug  but  instructive  fact   thai   the  possibility  of  recovery  from  acute 
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disease  without  aetive  treatment  was  established  by  the  assumed  success 
of  a  demonstrably  futile  system  of  therapeutics,  the  last,  we  may  hope, 
of  attempts  to  answer  the  absui-d  question,  "  On  what  universal  principle 
should  disease  be  treated  ?"  When  it  could  not  be  denied  that  persons 
suffering  from  pneumonia  and  other  acute  disorders  did  recover  when 
treated  with  infinitesimal  doses  of  useless  drugs,  it  could  not  be  long 
doubted  that  some  acute  diseases  might  get  well  of  themselves. 

•  The  report  of  some  cases  of  pneumonia  which  recovered  in  the  Homoeo- 
pathic Hospital  at  Vienna  awakened  thought  on  this  subject,  and  an 
article  by  the  late  Sir  John  Forbes,  which  appeared  in  the  Bniuh  and 
Foreign  Medkal  Chii-urgical  Review  (1846),  pressed  the  lesson  home.  Skoda 
had  given  fair  trial  to  other  methods  of  treatment,  and  found  that  his  mor- 
tality from  acute  pneiunonia  was  much  less  than  when  treated  by  bleeding, 
blisters,  and  antimony.  These  facts  were  made  known  in  England  by  Dr. 
Geo.  Balfour,  who  had  followed  Skoda's  practice  in  Vienna  (6).  Dr.  Hughes 
Bennett  of  Edinburgh  also  published  a  series  of  cases  of  pneumonia 
treated  without  bleeding,  antimony,  or  mercury  with  unusually  small 
mortality  (1848);  and  he  gave  an  interesting  account  of  the  arguments 
of  Alison,  Watson,  Christison  and  Markham  (8).  Discussion  followed, 
but  it  was  less  prolonged  than  might  have  been  supposed;  as  so 
often  happens,  general  opinion  had  been  gradually  altering,  and  was 
ready  to  turn  at  the  first  summons.  Moreover,  the  advocates  of  anti- 
phlogistic treatment  threw  away  their  case  by  the  assertion  that  they 
were  right  in  bleeding  before,  and  right  in  doing  nothing  afterwards — not 
because  their  opinions  but  the  nature  of  the  disease  had  changed ;  and  a 
presumed  "  sthenic  type  "  of  fevers  and  inflammations,  with  a  successful 
heroic  treatment  corresponding  thereto,  was  d^^elt  upon  with  the  same 
satisfaction  that  an  old  man  contrasts  the  hard  frosts  and  heroic  exploits 
of  his  youth  with  the  mild  winters  and  feeble  powers  of  his  contem- 
poraries. For  a  long  time  the  antiphlogistic  treatment  held  its  ground 
in  books  and  lectures  ;  but  those  who  taught  it  always  found  in  practice 
an  excuse  for  disobeying  their  own  precepts.  By  1860,  however,  the 
change  in  treatment  was  nearly  universal ;  and  during  the  latter  half  of 
the  19th  century,  English  physicians,  under  the  guidance  of  Jenner  and 
of  Gull,  have  given  up  the  "  heroic  "  treatment  of  pneumonia. 

In  too  many  cases  the  treatment  which  supplanted  it  was  of  a  purely 
negative  kind,  disguised  under  such  platitudes  as  the  prescription  of 
rest  in  bed  for  a  patient  who  could  neither  sit  up  nor  rest ;  of  li^'ht  and 
nourishing  food,  as  if  the  opposite  was  ever  ordered  for  a  fevered  man ; 
and  of  avoiding  cold  for  a  patient  with  a  temperature  of  104°. 

At  present  we  may  hope  that  a  more  rational  system  is  established. 

Wo    know   that   under   favourable    circumstances   pneumonia  needs   no 

.  treatment  beyond  the  following  of  the  indications  of  the  patient's  own 

feelings,  and  awaiting  the  favourable  result  which  will  follow  in  the  course 

of  a  week. 

Ahofiive  treatment. — It  is  clear  that  no  means  known  at  present  can 
cut  short  pneumonia.     There  is  nothing  absurd,  however,  in  supposing 
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that  this  may  one  day  i>e  done*  We  do  cat  short  tho  manifestations 
of  syphilis  and  of  ague,  of  hydropholiia,  and  of  diphtheria. 

SiTico  the  proseriCG  of  microbes  has  been  ascorUiined  in  pnonmonia, 
and  the  pathogenetic  significance  of  the  diplocucens  of  Tahinion  and 
Friinkel  has  been  admitted  by  physicians  with  more  or  less  confidence, 
it  is  not  surprising  that  attempts  have  been  made  to  apply  the  theory 
of  immunity  in  treatmcnL  The  method  adopted  has  been  to  render 
animals  immune  from  the  disease  Ijy  introduction  of  the  supjxised 
{•athogcnetic  micmbc  in  d'^ses  of  increasing  strenglh  until  this  immunity 
is  attained,  and  then  to  inject  the  serum  of  such  an  animal  into  the  veins 
or  tissues  of  pjitients  stiffen  ng  from  pneumonia.  This  practice  was  intro- 
duced by  F.  and  G.  Klemperer  in  1891,  and  has  been  followed  by  some 
apparent  success  {21}. 

Whether  pneumonia  can  be  cut  short  or  not,  it  may  be  successfully 
guided*  No  rcsasonable  observer  would  deny  that,  although  we  are 
nirely  able  to  say  that  a  patients  life  was  saved  by  such  and  such  a 
timely  measure,  yet  in  the  long  run  the  expectant  method  of  treatment, 
which  interferes  only  as  occasion  retjuires,  is  followed  by  a  far  lower 
mortixlity  than  misplaced  attempts  to  *'jugidate"  the  disease,  or  than 
a  completely  negative  treatment. 

General  treatment  of  uncmnplkuted  Cdses, — In  a  case  of  primary  pneu- 
monia in  a  young  subject  our  fii^t  care  should  be  to  keep  him  cool  by 
light  coverings  cradles  under  the  bedclothes^  and  frequent  sponging  with 
cold  or  tepid  water.  He  has  no  appetitCj  and  there  is  no  necessity  to 
force  food  upon  an  unwilling  and  often  flatulent  stomach.  If  the  patient 
will  drink  two  pints  of  milk,  or  one  pint  of  milk  and  one  of  broth,  in  the 
twenty -four  hours,  he  will  not  starve.  Stimulants  should  not  be  given 
until  required  by  some  special  indication. 

The  thii-st,  the  imrched  tongue,  the  fever,  the  scanty  and  con- 
centrated urincj  and  the  hot,  dry  skin  all  call  for  drink ;  and  the 
patient  shoidd  bo  allowed  to  take  as  much  cold  water  as  he  pleases.  It 
relieves  his  thirst,  it  moderates  the  sensation  of  heat,  it  flushea  the 
kidneys,  by  inducing  perspiration  it  relieves  discomfort,  and  l)y  ei-aporar 
tion  it  helps  to  lower  tho  temperature.  If  patients  prefer  effervescing 
drinks  they  may  have  them,  and  milk  with  soda  water  is  often  the 
pleasantest  mode  of  supplying  nourishment ;  hut  it  must  be  vemembered 
that  milk  is  food,  and  to  keep  a  pneumonic  patient  on  milk  and  Insef-tea 
w  ithout  Avater  is  a  practice  as  un physiological  as  it  is  disagreeable.  The 
exception  is  when  a  child  refuses  nourishment  and  will  only  drink 
milk  when  compelled  liy  thirst.  Toast  and  water,  barley-water  with  or 
without  a  slice  of  lemon,  tamarind  or  red-currant  water  may  be  given 
according  to  the  patienl*s  preference ;  and,  although  the  cold  and 
unadulterated  clement  is  as  a  rule  most  grateful,  some  patients,  particu- 
larly if  troubled  by  gastric  disturbance,  much  prefer  to  drink  hot  w^ater. 
There  is  no  reason  for  withholding  tea  as  a  beverage  ]  but  this  and  other 
indulgences  the  patient  will  probably  enjoy  the  more  if  not  given  until 
asked  for*     Omnges  or  grapes  are  more  pleasant  in  convalescence  than 
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during  the  height  of  the  disease;  hut  there  13  no  objection  to  their 
use  at  i\\\y  time. 

With  regard  to  drugs,  though  an  uncomplicated  case  of  pneumonia 
will  do  well  without  them,  yet  long  and  wide  experience  shows  that 
solutions  of  neutral  salts  are  of  serv'ice  in  diminishing  the  sense  of 
heat  and  tension,  and  in  promoting  secretion.  Nitre  is  perhaps  the  hest 
of  these ;  but  citmte  or  acet-jite  of  jKiNish  or  acetate  of  ammonia  act  in 
a  similar  way ;  the  potash  stilts  are  supposed  to  act  most  on  the 
kidneys,  and  those  of  ammonia  on  the  skin.  They  may  lie  given  with 
chloroform  or  peppermint,  or  in  any  bitter  infusion  such  as  serpentary, 
onunge,  or  quassia.  They  are  not  necessary,  but  beside  their  un- 
doubt'ed,  though  slight,  physiological  efiecta»  an  occasional  dranght  of 
medicine  is  liked  by  most  imtientSj  and  it  helps  to  keep  up  the  attention 
of  the  nurse. 

It  is  an  old  custom,  and  perhaps  a  wise  one,  to  administer  a  purge 
iit  the  beginning  of  any  acute  disease.  The  furred  tongue,  the  headaehCj 
and  the  custoinary  constipation  seem  to  call  for  it;  and  it  helps  to 
prevent  flatulence  and  so  to  favour  respiration  in  the  course  of  pneu- 
monia, A  blue  pill,  followed  by  a  bluek  draught — or,  what  is  much 
pleasanter  and  neiirly  as  efficient^  by  sulphate  of  magnesia  with  bicarljonate 
of  soda  in  a  carminative  vehicle,  or  some  other  natural  or  artificial 
solution  of  purgative  salts,  are  the  best  ways  of  meeting  this  indication. 
An  efficient  action  of  the  bowels  on  the  first  day  of  the  disease  has  the 
important  advantJige  of  setting  the  mind  of  the  patient  and  of  his  nurses 
at  rest,  and  of  preventing  unseasonable  purging  afterwards. 

From  the  first  day  constant  attention  sliould  be  directed  to  the  chart 
of  temiTcmture,  to  the  pulse  and  respirations,  and  to  the  auacuilatory  signs. 
The  chest  should  be  thoroughly  examined  on  the  first  or  at  least  on  the 
second  day  ;  and,  when  the  diagnosis  and  seat  of  the  disease  are  thus 
made  cleitr,  the  frequency  and  minuteness  of  subsequent  examinations 
may  depend  upon  the  patient*s  condition.  It  is  often  wise  to  refrain 
from  rousing  a  piUient  from  sleep  for  this  purpose,  or  from  exciting  the 
resistance  of  a  child.  In  such  crises,  or  when  delirium  or  extreme  weak- 
ness forbids  a  thorough  physical  examination,  we  may  generally  judge  of 
the  condition  of  the  lungs  by  counting  the  number  of  respirations,  by 
noticing  the  colour  of  the  face  antl  lips,  and  by  observing  the  action  of 
the  nostrils  and  muscles  of  forced  respiration.  By  gently  rolling  the 
jiatient  on  his  side,  first  one  and  then  the  other,  we  can  obtain  suthcient 
eiidoncc  of  the  state  of  the  lung,  by  means  of  the  flexible  stethoscope, 
without  raising  him  in  bed. 

Treatment  of  special  stjmphms,  —  We  now  come  to  the  treatment  of 
•pnptoms,  orflinarj^  or  extraordinary. 

The  temperature  is  always  or  almost  always  high,  and  hyperpyrexia  is 
frequently  met  with  ;  but  it  is  less  common  than  in  rheumatism,  typhus, 
or  scarlatina,  and  its  danger  is  certainly  less  than  in  rheumatism.  A 
temperature  of  104'  demands  attention,  but  in  children  and  young  adults 
doeg  not  in  itself  require  interference.     When  it  rises  above  this  point 


II  te])id  hiilh  for  a  child,  and  sponging  the  l>ody  with  cold  water  in  an 
udult  arc  indicatLtl  In  Sf>nie  cases  it  is  more  convenient  to  put  l>liiddera 
or  imliii-rul^lH'i"  bags  filled  with  ice  in  a  man's  annpits  and  helweeii  his 
thiglis.  If  the  tenipentttirt?  rise  above  105',  frequent  sponging  with  ice- 
cold  water,  rubbing  with  ice,  or  immursiun  in  a  bath  at  a  temperature 
of  ^^0'  is  called  for. 

In  some  cases  wrapping  the  patient  in  a  sheet  wrung  out  of  cohl 
watt^^r  is  more  convenient  or  less  unpleasant,  and  it  is  an  efficient  means 
of  relieving  moderate  pyrexia ;  or  Lc iter's  tubes  may  be  carried  in  coils 
round  the  head  and  placed  over  ilie  great  blood-vessels,  above  the  coUar- 
Iiones,  in  the  armpits,  and  in  Scarpa's  triangle. 

In  children  a  high  temperature  is  more  Ireqnent  and  less  injurious 
than  in  adults;  whereas  in  elderly  patients  a  temperatnn;  above  103*  is 
a  serious  matter,  and  cooling  measures  must  be  sedulously  and  yet 
auiti'  lusly  empl(  ►  ved. 

Whatever  the  temperature  which  appears  to  call  for  interference  (and 
in  this  we  must  be  guided  not  only  by  the  thermometer,  but  also  by  the 
mental  condition  and  the  state  of  the  pulae),  direct  application  of  cold 
should  bo  the  treatment  adopted.  Atitipyretic  drugs  are  either  in- 
efficient or  their  action  is  transient ;  and  they  often  c^mse  dangerous 
depression  of  the  heart's  actioti  or  complete  collapse.  Sal  icy  1-com  pounds 
are  otily  indicated  when  pneumonia  occurs  as  a  complication  of  rheumatism; 
and  full  doses  of  cpiinine  only  in  the  case  of  persons  who  hnve  suffered 
from  malaria.  Antipyrin  or  phenacetin  is  sometimes  useful  for  rehev- 
ing  severe  headache;  but  even  then  they  mtist  he  used  cautiously. 
When  headache  is  troublesome,  the  application  of  ice  to  the  heml  often 
gives  the  greatest  relief.  A  dose  of  bromide  is  sometimes  efficient,  or 
the  aromatic  spirits  of  ammonia,  or  a  strong  cup  of  coflee. 

The  paiti  of  the  pleurisy  which  always  accompEintes  pneumonia 
varies  greatly  in  its  severity  and  duration.  Often  it  is  so  slight  that  a 
warm  poultice,  or  an  ice-bag,  or  nibbing  with  menthol  is  enough  to 
allay  it.  In  severer  cases  two  or  three  leeches  are  sometimes  of  striking 
benefit ;  or,  if  there  be  no  counter-indieatinns,  the  sixth  or  the  fourth 
of  a  grain  of  morphia  may  be  injected  under  the  skim  When  the 
pun  is  persistent,  a  blister  relieves  it  more  certainly  than  any  other 
remedy. 

The  eflPusion  of  pneumonic  pleurisy  is  seldom  large  enough  to  demand 
special  treatment.  If  it  should  be  considerable,  it  is  best  to  aspirate  at 
once  ;  if  it  be  small,  it  will  often  disappear  of  itself  after  the  crisis,  or 
may  be  dealt  with  during  convalescence  by  blistei^  and  dinreties  or,  if 
these  fail,  by  paracentesis. 

Empyema  is  the  most  important  sequel  of  pneumonia.  When  its 
presence  is  discovered,  it  shuuJd  be  Uipped  at  once,  and  afterwards 
incised  and  drained.  It  is  s^iid  that  if  the  diplococeus  of  pneumonia 
be  present  alone  in  the  exudation,  the  pleura  vnW  recover  without 
fresh  secretion  of  pus  ;  whcreiis  if  colonies  of  staphylococcus  or  strepto- 
coccus are  found,  it  ii  better  not  to  aspirate  but  to  incise  at  once,  or  the 


pus  h  sure  to  form  agfun :  that  th*?  latter  rule  is  true,  at  least  for  adults, 
is  supported  by  geiienil  ex|}€rieriee ;  the  foimer  st^itement  is  more 
cUspuUihle. 

One  of  tho  raost  fomiiduhle  complications  of  pneumonia  is  pericarditis. 
It  is  most  common  in  caso&s  of  d«uhle  pneumonia  with  well-muiked 
pleurisy,  and  may  he  chiefly  fihriuDUs,  or  accompanied  with  taige  effusion 
of  ierum,  or  occik^ioiially  pnndent.  It^  recognition  is  often  far  from 
aiAJT-  Marked  ortbopna-a,  an  iri'cgular  or  int^nnittent  pulse,  and  pre- 
COi^al  distress  are  mmh  of  them  valuable  signs  of  perrearditis,  but  they 
are  neither  constant  nor  infallible.  In  every  case  of  pneumonia  the  apex 
and  Ixise  of  the  heart  should  bo  examined  each  ihy  :  from  the  former 
to  Icjirn  the  strength  and  character  of  the  first  sound  of  the  heart,  from 
the  latter  to  deteet  the  earliest  sign  of  pericardial  friction.  This  is 
difficult  to  make  out  when  noisy  and  frequent  breathing  obscures  the 
cardiac  sounds ;  and  the  difhcuUy  is  often  increased  by  the  restlessness 
and  distress  of  the  patient.  When  it  is  impossible  to  obtain  even  a 
momentary  puise  in  breathing,  close  attention  to  the  pulse  will  impiresa 
the  cardiac  rhythm  on  the  ear ;  and  when  this  is  once  done,  the  practised 
aiiscultator  can  neglect  the  hronchial  ndes  almost  as  much  as  the  noises 
going  on  in  a  room.  At  least  we  may  siiy  whether  the  sounds  are  normal 
or  accompanied  by  a  murmur;  and  in  the  Utter  case,  if  we  know  that  they 
were  normal  on  the  first  day  of  the  illne-ss,  the  murmur  is  most  likely  a 
pericai-dial  nib. 

It  is  sometimes  impossible  to  detect  a  large  periairdial  efliision  by 
percussion.  We  must  tle|K^nd  upon  the  situation  and  force  of  the  cardiac 
impulse,  on  the  faintness  of  the  cardiac  souiuls,  and  on  the  signs  of  down- 
ward pressure  of  the  left  lolte  of  the  liver.  If  called  for  the  first  time 
to  a  case  of  acute  pneumonia  with  pericanlitis  we  may  find  the  diagnosis 
extremely  diflScult 

Our  treatment  of  pericarditis,  when  recognised,  is  unfortunately  not 
yet  very  efficient.  There  is  no  reasiin  to  believe  that  bleeding,  let-ching» 
or  mercury  has  any  effect  on  the  inlhimmation.  A  blister,  however, 
over  the  cardiac  region  will  often  relieve  the  precordial  oppression ;  and 
twice  I  hiive  seen  it  signally  and  demonstrably  successful  in  removing  the 
signs  of  friction  and  of  effusion.  In  a  severe  case  of  pucumoma,  however, 
blisters  are  undesiral*le;  and  if  we  believe  that  pericardial  etliision  is  exten- 
sive it  is  proliably  better  practice  to  introduce  a  hypodermic  syringe  at 
once  and  draw  off  a  h2\v  drops  of  the  fluid  :  if  serous,  the  pericardium  may 
then  he  aspirated  ;  if  purulent,  it  shoidd  he  incised  and  djained  like  an 
empyema.  I  have  repeatedly  tajjpeil  tlie  pericardium,  and  have  never 
seen  harm  to  follow  the  practice ;  on  the  other  hanflj  I  have  been  unfor- 
tunate in  not  witnessing  the  marked  relief  which  many  physiciiins  have 
recorded.  Sevend  most  successful  cases  of  draining  the  pyo- pericardium 
have  been  publish crL 

The  most  imminent  danger  in  pnoumonia  is  dyspnoea  from  extensive 
conaolidation  of  the  lung,  overlosiding  of  the  right  side  of  the  ht\-nt,  and 
art4?rial  anemia.     We  are  at  present  powerless,  or  nearly  so,  to  Limit  the 


spread  of  hepittisation ;  all  we  can  do  ia  to  help  the  patient  to  outlive  the 
stress  of  the  tliseiisc. 

For  this  purpose  frequent  feeding  with  small  quantitieB  of  nutriment 
is  ncco8sary.  The  most  useful  fonns  of  uourishmetit  are  milk,  niw  a^g^y 
Iwef'te^i,  iiml  meiit  jellj,  or  one  of  the  various  meat  extract^s  in  the  market. 
Food  should  not  he  given  ofteni-r  tlian  every  two  honri?.  Wlien  there 
is  vomitings  or  when  the  patient  refuses  food^ — as  sometimes  occurs  in 
a  child  or  in  an  adult  who  ia  delirious — it  is  best  to  abstain  altogether 
from  feeding  by  the  mouth,  and  to  use  instead  a  nutriment  enema 
or  nutrient  suppositories,  after  the  rectum  has  been  washed  out. 

In  eases  of  secondary  pneumonia,  and  in  primajy  ciises  occurring  in 
later  life  with  few  exceptions,  alcohol  is  indicated,  and  in  all  cases  when 
the  pulse  is  ii-regular  or  very  rapid,  and  the  fii-i^t  sound  of  the  heart  weak. 
It  may  bo  given  in  the  eggand-bjundy  mixture  oi  the  Pharmacopj^ia,  or 
diluted  with  water  as  a  Tievetage.  Its  effect  should  l>e  watched,  and  the 
amount  and  frequency  of  its  adminislnition  regidated  by  its  etiecta«  It 
often  improves  the  pulse  and  soothes  the  bniin ;  when  these  efTecta  ai*o 
apparent,  it  should  bo  pushed  freely.  Half  an  ounce  given  every  four 
hours  is  suiud^le  for  an  uncomplicated  case  of  pneumonia  in  a  patient 
over  fifty  years  of  age.  Six  or  eight  ounces  in  the  twenty-foiu'  hours  are 
needed  in  severe  eases  with  feelile  circulation  ;  and  as  much  as  twelve 
ounces  when  by  the  pitient's  symptoms  he  seems  to  demand  it,  and  his 
state  to  improve  under  the  remedy.  In  some  cases  champagne  is  better 
tolerated  than  brandy,  whisky,  or  ruin,  and  has  as  good  or  perhaps  a  better 
eiTect.  Sometimes^  however,  we  find  that  any  form  of  alcohol  causes 
excitement  and  discomfort  without  strengthcniiig  the  pulse  ;  in  such  case^ 
it  is  Ijcst  to  omit  it  for  a  time,  and  to  rely  upon  strong  boef-tea  and 
strychnine. 

As  the  pulse  affords  the  chief  indication  for  the  administration  of 
brandv^  so  the  state  of  the  patient's  l>re4ithing  guides  our  use  of  amnionia. 
This  admirable  drug  acts  not  only  an  the  heart,  but  also  on  the  respiralory 
centre,  stimulating  the  reflex  action  of  coughing,  and  so  clearing  the  air- 
passages.  Like  other  alkalies,  its  action  on  the  bronchial  secretion  is 
to  make  it  thinner  and  more  eiisily  got  rid  of.  In  all  cases  of  pneumonia, 
except  those  affecting  a  single  lung  in  children  or  healthy  young  adults, 
carbonate  of  ammonia  should  be  given  in  four  or  five-grain  doses  combined 
with  synip  of  tfjiu,  h*quorice,  or  treacle,  to  soften  its  pungency.  C^jm- 
pounti  tincture  of  car'tlamoms  or  lavender  may  be  added  witli  advantage; 
t^r  the  drug  may  be  given  dissolved  in  peppermint  or  chloroform  water. 
It  should  be  repe^ated  every  four  hours  or  more  frerjuently,  up  U)  five 
grains  every  hour,  if  dyspntea  and  cyanosis  threaten  imminent  danger. 

There  is  always  some  bronchitis  with  pneumonia,  and  this  may  add 
considerably  to  the  dyspncea ;  but  bronchitis  is  most  seritms  when  in  a 
case  of  unilateral  or  extensive  pneumonia  it  affects  the  healthy  lung  or 
the  healthy  part  of  one.  It  is  in  such  cases,  perhaps,  that  carbonate  of 
ammonia  is  most  signally  useful. 

In  addition  to  brandy  and  ammonia,  or  in  cases  whore  one  or  the  other 
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to  fail,   we  miiy  use   strjchiiii: 


efficient  sUmukis  of  the 


use 
most  vulualile  in  cases  of  fiiiliire  of  the  heiirt's 
action,  whofi  alcohol  seems  useless  or  even  mischievous  to  the  patient ; 
five  drops  of  liquor  strychnina^  may  then  bo  given  with  excellent  effect, 
and  rejH.^iite<l  sliuuld  oec^Lsioo  arise.  Strychnine  is  much  more  useful  gixtii 
in  one  or  two  full  doses  than  in  smaller  ones  frequently  iid ministered. 
Of  course  it  must  never  he  given  with  ammotiia.  \\"hen  a  pneumonic 
patient  is  at  tlie  point  of  de<4th,  three  or  four  drops  of  solution  of  Btrych- 
llili6.'ilijectM  under  the  skin  of  the  arm  are  more  effectual,  and  leas  liable 
to  local  abscess  than  l>randy,  ammonia,  or  ether  administered  in 
file  same  way ;  but  eiich  of  these  drugss  thus  exhibited  has  undoubtedly 
saved  life. 

In  severe  cases  of  pneumonia,  the  rapidity  of  the  pulse,  its  frequent 
irr^gulainty,  and  the  low  blood- pjessu re  naturally  suggest  the  use  of 
digitalis.  It  is  generally  prescribed  along  with  other  remedies,  and  it  is 
therefore  ditficult  to  estimate  its  individual  effect;  but  my  own  experience 
baa  been  disappointing,  and  my  diHappointment  is  shared  by  many 
physickns  who  have  used  it  since  Tiaube  rceommended  it  fifty  years  ago. 

In  pneumonia  its  effect  is  incompamlily  inferirtr  to  that  which  we  sec 
every  day  in  mitral  regurgiUitiijn,  with  dropsy  and  rapid,  weak,  irregidar 
pulse.  The  experiments  of  Di's.  Brunton  and  Cash  {6}  indicate  that  the 
effect  of  digiUilis  on  the  heart  is  greatly  weakened  by  pyrexia.  It  has 
been  conjectured  that  the  right  ventricle,  the  ca\  ity  most  burdened  in 
pulmonary  obstnietion,  has  not  muscle  enough  to  utilise  the  drug;  but, 
if  the  objection  were  theoretically  admissible,  it  is  contradicted  by  the 
fact  that  it  is  this  right  ventricle  whiih  wo  successfully  stimulate  and 
coRlrol  in  crises  of  mitral  regurgitation.  Whatever  the  explanation, 
digitalis  would  proljably  \y^  seldom  employed  if  our  only  experience  of  it 
were  in  pneumonia.  At  the  same  time,  it  is  right  to  add  that  some  good 
observers,  Ijoth  at  home  and  abroad,  have  a  much  more  favoumble  ex- 
perience of  this  powerfni  drug  in  the  disease.  l>r.  Petroscu  of  Bucharest 
reports  a  remarkal>le  low  poicent^ige  of  death  in  pneumonia  treated  with 
large  doses  of  the  pow<lered  le^ives  or  of  the  infusiun  of  digitalis. 

An  ancient  stimulant,  which  had  long  fallen  into  disuse,  has  been 
lately  revived  in  c^tses  of  pneumonia,  enteric  fever,  and  other  exhausting 
diseades ;  namely,  musk,  given  in  ten-grain  doses,  and  repeated  in  three 
or  four  hours.  It  is  very  expensive,  and  often  it  fails  entirely  ;  hut  I 
have  seen  it  produce  striking  improvement  for  a  time  in  severe  cases  of 
bronchitis,  pneumonia,  and  fever;  and  in  four  or  five  of  these  instances  it 
probably  saved  the  pfitient's  life. 

When    dyspncea    is   urgent,   and    the   patient   apparently    dying   of 

aoda^  the  inhalation  of  oxygen  is  a  rational  mode  of  treatment^ 
bas  l>een  adv(X'ated  for  many  years  past.  It  is  now  possible 
'io  obtain  the  gjis  ready  made  in  large  iron  cylinders  much  more  con- 
vcnieiiily  and  cheaply  than  before  ;  and  it  sometimes  proves  remarkably 
ttfofuL  It  seems  never  to  do  hami,  m\d  it  is  a  matter  of  siirprise  that  its 
effecta  are  not  more  unifoi-mly  and  obvioiLsly  beneficial     It  is  possible 
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that  we  have  yet  to  learn  bow  to  uso  it  most  efficiently.  At  present  it 
taki;s  it3  place  among  the  adjuvants  of  successful  treatment. 

Dclii  turn  is  an  important  complieation  of  acute  pneumonia;  this  is  oft^en 
best  trc;ited  by  an  extra  dose  of  lu^audy  in  tlie  evening.  In  the  case  of  an 
intemptTate  patient  digitalis  is  here  a  valuable  drug.  Bromido  of  potas- 
sium, or  full  dose-s  of  lienbarie  or  chloralamide,  may  bo  used  with  good 
eflerl.  When  cc»incident  with  high  temperature,  a  wet  pack  or  cold 
spon«;i ng  is  often  the  beat  cure  for  delirium, 

^Sleeplessness  is  a  fretpient  and  trying  fijrmptom.  In  some  degree  it 
is  inevitable,  and,  when  there  is  much  bronchitis,  to  prolong  sleep  might 
be  dangerous  to  the  patient;  but  in  other  cases  the  insomnia  is  purely 
injurious,  and  must  be  met  by  every  means  in  our  power*  In  ordinary 
cases  a  cup  of  beef  twi  with  a  .spounful  of  hrandy  is  an  excellent  seiiative; 
and  if,  before  t!iis  is  t'lkeii,  the  j>atienl  has  beeti  well  B|x:niged,  fur- 
niJshed  with  a  eh  an  night-diess  and  a  fresh  pillow,  if  the  head  is  kept 
high  and  .us  coul  as  possible,  and  thti  room  dark  'and  quiet,  natural  sleep 
wnll  often  follow.  Nothing  is  woi*se  at  such  times  than  njeddlesome 
nursing,  moving  about  on  tip-toe,  conversing  in  whispers,  and  smoothing 
the  patient's  pillow.  The  a<l ministration  of  food  or  merlidne  may  well 
be  omitted  for  three  hours,  or  even  longer.  In  eases  where  this  woidd 
be  dangerous  the  pitient  is  not  likely  to  sleep  too  long. 

The  refreshment  of  sleep  at  some  time  of  the  day  or  night  is  of 
primary  importance  in  pneumonia  as  in  other  fevers;  and  when  the  means 
above  nientioned  fail,  and  the  patient  has  been  sleepless  for  twerity*four 
hours,  the  question  arises  of  exhibiting  our  most  pHLiwerful  remedy,  opium. 
It  has  }>een  forbidden  lest  its  use  should  inercfise  cyanosis,  diminish 
respiratory  ellbrts?,  and  le,td  to  fat4il  coma.  These  fears  are  far  from 
groundless.  When  there  is  extensive  consolidation  or  much  bronchiLis, 
when  the  patient  is  becoming  livid,  and  the  expectoration  scanty,  it 
would  be  barl  practice  U%  give  this  drug.  Mustard  plastei*s,  strychinno 
subctitaticously,  and  ammonia  by  the  mgiith  are  the  remedies  indicated. 
Often  dui'ing  a  whole  night  the  patient  must  l>e  restless,  must  continue 
to  cough  and  ex])ect4:)rate,  and  nuist  use  every  muscle  available  to  keep 
himself  alive  by  forced  breathing.  The  orthopnte^i,  the  (oughing,  the 
sleeplessness,  the  distress  are  all  evidence  of  the  stniggle  for  life ;  and 
the  worst  sign  is  when  a  cyanotic  pitient  lies  low  in  bed,  drowsy,  with 
weak  and  shallow  breathing,  the  respiratory  centre  in  his  ludb  poisoned 
by  carbonic  acid.  After  such  a  restless  night  as  we  have  jui^t  desci-ibed 
tile  patient  will  often  find  the  breathing  relieved  when  morrnng  comes  ; 
ami,  after  taking  a  cup  of  colTee  or  a  glass  of  wine,  he  may  sink  into  natural 
slumber,  and  awake  refreshed  and  ready  to  renew  the  stmggle. 

But  in  many  cases  of  pneumonia  the  danger  is  ni>t  directly  from 
suffocation ;  it  is  rather  from  the  etrects  of  a  continued  high  temperature 
upon  the  heart,  the  impending  wciikness  of  the  respiratciry  muscles,  and 
exhaustion  of  the  reflex  activity  of  the  nervous  centres.  In  such  cases 
10  gi*ain8  of  Dover's  powder,  5  grains  of  a  compounrl  snap  pill,  15  or  20 
drops  of  laudanum  are   often  invaluable,   ami  succeed   when  all  other 
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Eypiiotics  are  powerless.  An  additional  warrant  fi«r  the  use  of  opium  is 
dilatation  of  the  pupils.  The  presence  of  albumin,  if  only  of  pyrexial 
origin,  is  no  counttsr-indicatiou  ;  but  if  the  patient  be  a  subject  of  chronic 
Blight's  disojiiie  we  must  forgo  the  use  of  this  vahiablo  drng,  or  use  it 
at  his  peril,  to  escape  a  still  more  imminent  danger. 

There  are  two  remedies  which  have  fallen  into  general  disuse,  but 
ttch  of  them  worthy  of  being  employed  on  occasion. 

One  is  the  use  of  emetics — antimonial  wine,  or  ipecaeuan  in  full  doses, 
or  sulphate  of  zinc,  or  subcutaneous  injection  of  apomoiphia,  or  a 
draught  of  mustard  and  water  and  tickling  the  fauces  w^ith  a  feather : 
such  drugs,  in  emptying  the  stomach,  also  get  nd  of  accnmidatcd  lironchial 
secretion,  and  produce  deep  and  efficient  respiratory  effort.  This  method 
of  treatment  is  still  much  used  ^rith  children  sutlering  from  broncho- 
pneumonia, for  in  them  vomiting  is  easy  and  expectoratiun  dithcult.  In 
adults  a  vomit  and  a  purge  no  longer  form  a  routine  prescription ;  and, 
although  no  doubt  an  emetic  is  sometimes  useful,  it  is  an  unpopular  remedy, 
and  its  effects  are  often  di&ip|>ointing.  Kot  infrefinciitly  evt^n  large  doses 
of  the  emetic  fail  to  excite  vomiting,  and  the  pitient's  condition  is  then 
uncomfortable  to  himsi'lf  and  emlmrrassing  to  the  physician.  A  full  dose 
should  always  lie  given,  aod  in  pjieumonia  and  bronchitis  stimulant 
emetics  like  musUird  and  sulphate  of  zinc  are  more  suitable  than  anti- 
mony. Though  often  disjippointed  in  this  plan  of  treatment,  I  have  seen 
Cftsea  in  which  it  was  of  undoubted  l>enefit. 

The  other  ancient  remedy  is  that  of  bleetling.  We  saw  that  it  was 
once  employed  to  subdue  fever,  and  to  cut  short  inflammation,  anil  that  its 
me  for  these  purposes  is  deservedly  discredited.  Venesection  is  less 
potent  for  good  and  aho  for  evil  than  used  to  he  thought,  but  it  is  not 
to  be  forgotten  or  neglected.  Its  effect  in  relieving  the  pain  of  aneurysm 
was  insisted  on  by  the  late  Dr.  Hughes  Bennett  iji  the  midst  of  his 
attack  upon  its  use  in  pneunnmia.  The  same  iconoclastic  reformer  also 
recogtnscd  its  value  when  used  in  the  very  first  stage  of  pneumonia  before 
duluess  hafl  apiTearefl.  It  is  not  often  that  a  patient  is  seen  in  this  stage, 
which  is  usually  very  short ;  but  when  pneumonia  occurs  as  a  primary 
attack  in  a  young  and  robust  subject,  with  severe  pleuritic  pain,  I  would 
advise  bleetling,  not  as  a  cure,  but  as  a  means  of  relief.  If  the  pulse 
be  full,  strong  and  hanl,  and  a  great  sense  of  pnecordial  oppression 
bd  present,  the  withdrawal  of  6  or  8  ounces  of  l»loo<l  from  the  aiTU, 
by  temporary  lowering  of  the  arterial  pressure,  will  sometimes  remove 
dl^tnea  better  than  any  other  remedy,  and  will  leave,  if  not  a  beneficial, 
at  loaat  no  deleterious  effect  on  the  eubseqneiit  course  of  the  disease. 

In  cases  of  cyanosis,  with  a  small  and  feeble  pulse,  congestion  of 
the  surface,  and  distension  of  the  right  Tentricle,  as  shown  by  epigastric 
ptil&ition  and  pulsation  of  the  great  veins,  our  object  is  not  to  lower 
the  arterial  blood  -  pressure*  but  to  relievo  the  over -pressure  in  the 
right  side  of  the  heart  and  the  fiystenuc  veins.  The  withrlrawal  of 
10  or  1:^  ounces  of  blood  under  such  circumstiinces  is  a  rational  pro- 
eedure,  and  in  pmctice  is  often  successful  in  tiding  over  a  dangeroug 
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period  of  the  disease.  In  iny  experience,  however,  venesectimi  in  the 
cyanosis  of  pneumonia  ia  less  strikingly  nsefnJ  than  in  the  corresponding 
phase  of  bronchitis  ;  although  it  ia  more  so  than  in  the  cyanosis  of  valvular 
dise^ise  of  the  heart.* 

In  the  treatment  of  convalescence  from  pneumonia  we  have  fortu- 
nately little  to  discuss.  Like  typhus,  antl  in  striking  contrast  to  enteric 
fever  and  scarlatijia,  acute  lobar  pneumonia  is  a  dise^uie  which  either  kills 
the  patient  or  leaves  bim  much  as  he  was  before.  When  the  cnsis  is  past 
the  inflamed  lung  very  seldom  fails  to  clear  up  rapidly  and  completely. 

As  soon  as  the  temperatiire  falls,  brandy  and  mediciiie  should  Ik? 
omitted  or  greatly  reduced  in  amount  and  in  frequency  of  administra- 
tion. Sleep  should  be  encouraged^  and  focMl  given  in  accordaneo  with 
the  patient's  returning  appetite.  Wine  is  often  useful  during  the  first 
days  of  convalescence ;  or,  if  the  patient  prefer  it,  malt  Ii*juor  may  be 
taken  with  at  legist  erpial  advantage.  There  is  no  danger  of  catching 
fold,  and  the  patient  may  go  out  of  doors  in  favourable  w*eather  as  soon 
as  he  desires  to  do  so. 

Appendix  of  Cases 

The  statistics  subjoined  refer  to  434  cases  of  (acute  fibrinous)  pneu- 
monia collected  from  the  following  sources:  329  schedules  w^ere  filled  up 
from  the  records  of  Guy's  Hospital  during  j^^ars  1891-94  by  the 
medical  registrar^  Dr.  J.  H.  Bryant,  assist eil  by  Mr.  F.  J.  Steward^  and  to 
both  these  gentlemen  I  am  greatly  indebted  for  this  valuable  help.  I  have 
added  32  hospital  ciises  of  my  own^  admitted  in  1895  and  1896;  the 
remaining  73  were  private  cases  seen  in  consultation.  The  number  of 
cases  is  not  large  enough  for  all  purposes,  but  it  is,  I  hope,  large  enough 
to  be  of  service  for  others. 

The  facts  tabulated  in  the  schedules  were  :^-(i.)  the  sex^  and  (ii,)  the 
age  of  the  pfitietit ;  (iii.)  the  assigned  cause^  the  antecedents,  anrl  initial 
symptoms  of  the  attack  ;  (iv.)  the  fKirt  of  the  lungs  att'ec ted ;  (v.)  some  of 
the  chief  s^Tiiptoins,  particularly  the  highest  temperature  attained,  the 
presence  and  characters  of  the  sputa,  the  presence  of  herpes,  and  (vi.)  any 
important  compHcations  or  sctpiels ;  (vii.)  the  duration  of  the  disej^ise, 
reckoned  from  the  rise  of  temperjiture  to  the  end  of  pyrexia,  and,  histly, 
(viii.)  the  result  in  recovery  or  death,  with  details  of  the  fat;d  cases. 

1,  Sex, — -Of  the  434  cases,  3*20  occurred  in  male,  and  114  in  female 
patients,  a  somewhat  larger  disproportion  than  usual.  The  difference  is 
most  marked  in  early  adult  life,  least  in  children,  and  disappears  in  the 
statistics  of  prisons,  where  both  sexes  are  under  similar  external  conditions, 
and  where  epidemic  pneumonia  would  affect  both  alike. 

2.  Agre. — The  following  is  the  incidence  of  the  434  cases  at  the  several 
periods  of  life. 

{a)  Under  five  years. — Total,  29  patients.  Of  these,  6  were  above  four 
years  old;  9  were  between  three  and  four;  10  were  between  two  and 

^  See  forty -nine  casea  of  venesection  iu  tlie  MiduiO'Cfhintfffical  Tran^todiom  for  1891, 
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three ;  1  was  eighteen  months  old ;  and  2  were  under  a  year — one  four 
and  the  other  seven  months  old. 

Betiveen  Jive  and  ten  years  there  were  66  cases,  making  a  total  of  95 
patients  under  ten  years  old. 

Between  ten  and  fifteen  there  were  45  patients,  and  between  fifteen  and 
twenty  48,  making  a  total  of  93  between  ten  and  twenty. 

(b)  Arranging  the  figures  in  perhaps  a  more  instructive  way,  we  have 
3  cases  in  infancy,  26  in  early  childhood  (two  to  five),  and  159  between 
five  years  old  and  adult  age. 

Between  twenty  and  forty  there  were  149  cases. 

Bettceen  forty  and  sixty  there  were  74  cases. 

Between  sixty  and  seventy  there  were  18  cases;  showing  a  greater 
frequency  than  between  fifty  and  sixty,  if  we  allow  for  the  fewer  possible 
patients  at  the  more  advanced  age. 

Above  the  age  of  seventy  there  were  5  patients — 2  aged  seventy-two,  1 
seventy-three,  and  2  seventy-five. 

These  number^  confirm,  what  is  a  matter  of  general  observation,  that 
lobar  pneumonia  is  rare  in  infancy,  very  common  between  two  years  old 
and  twenty,  gradually  less  common  in  adult  life,  more  rare  after  fifty. 
The  cases  in  later  life  are  mostly  secondary. 

(c)  Arranged  in  decades  the  numbers  are — 


Between  3  months  and  10  years  95 

„      10  and  20  years    .        .  93 

„      20    „    30     „        .        .  87 

„      30    „    40     „        .         .  62 


Betwee 

n  40  and  50  years  . 

.     54 

»» 

iO    „    60      „     . 

.     20 

>> 

60    „    70      „     . 

.     18 

>> 

70    „    76      „     . 

.       6 

8.  Origin  and  onset. — In  38  cases  only  was  the  attack  of  pneumonia 
explicitly  attributed  to  a  shortly  precedent  exposure  to  cold ;  a  "  chill " 
received  more  than  a  week  before  the  illness  began  was  not  counted.  In 
1 4  cases  the  origin  of  the  disease  was  imputed  to  an  injury  or  "  accident "; 
but  I  have  never  seen  a  case  in  which  this  supposition  was  borne  out. 

In  3  cases  only  was  there  a  probability  of  infection  from  another  case 
in  the  same  house.  Two  of  these  patients  were  children ;  the  third  was 
a  lady  who  was  attacked  with  pneumonia  while  nursing  her  child  with 
the  same  disease  and  while  her  husband  was  convalescent  from  it.  Another 
patient,  whom  I  saw  with  Dr.  Charles  Addison  at  Colchester,  was  one  of 
no  less  than  four  cases  of  pneumonia  in  the  same  house ;  but  in  each  of 
them  the  pneumonia  had  been  preceded  by  influenza,  so  that  the  cases 
should  come  under  another  heading. 

In  the  hospital  cases  it  is  likely  that  many  more  had  their  origin  in 
influenza;  but  in  only  three  was  the  sequence  definitely  recorded.  Of 
73  private  cases,  influenza  had  preceded  the  pneumonia  in  8. 

The  onset  of  the  disease  was  gradual  in  not  less  than  93  cases,  an 
unexpectedly  large  number — more  than  a  fourth  of  the  whole.  In  the 
remaining  234,  in  which  the  early  symptoms  were  clearly  ascertained,  the 
onset  .was  sudden ;  it  began  with  well-marked  shivering  in  95  cases,  with 
vomiting  in  50  (chiefly  children),  with  convulsions  in  only  one  case  (a 


132 


SYSTEM  OF  MEDICINE 


child),  in  the  remainder  with  sharp  pain  in  the  side,  or  once  or  twice  with 
syncope. 

A  previous  attack  had  occurred  in  18  cases — in  3  within  a  year,  in  3 
within  two  years,  in  1  three  years  ago,  and  in  3  so  long  as  fourteen, 
seventeen,  and  eighteen  years  before  the  second  attack.  One  patient  had 
suffered  five  or  six  times  from  the  disease,  two  had  a  fourth,  and  one  a 
third  attack. 

4.  Locality. — The  right  lung  was,  as  generally  observed,  more  often 
affected  than  the  left ;  but  the  difference  was  due  to  the  large  excess  of 
right-sided  over  left-sided  apical  pneumonia.  AVhen  the  base  only  was 
affected,  there  were  in  my  tables  rather  more  cases  on  the  left  than  on 
the  right  side. 

Cases  beginning  in  the  right  base  ....     140 "4   091  basaL 

„  ,,  left       ,,  .         .         .         .151/ 

::     ilf  r     :    :    :    :  '9  so-^p-^ 

,,     affecting  the  middle  part  of  the  lungs — 6  right,  2  left  8 

,,  ,,       both  lungs 55 


Total  number  of  cases  affecting  the  right  lung  only  . 
>»  >»  »»  1*^^^  ))         • 

If  )i  n       both  lungs 


4ru 

206 

173 

55 

434 


Double  Pneumonia. — The  55  cases  in  which  both  lungs  were  affected 
seem  to  deserve  separate  attention,  particularly  in  their  relation  to  age 
and  to  prognosis.     The  table  explains  itself. 


SerJ 

Age. 

LocBUty. 

Oom plicated  ^y 

ComrilicatinK 

Retutt. 

M. 

31 

Both  bases      , 

Tym  Ignites     . 

Died 

IL 

43 

H.  base,  L.  Apeat    . 

mrt 

Chronic  phthisis    » 

Died 

U. 

4& 

Both  biisea     - 

.«» 

Chronic  phthisjia    . 

Died 

F. 

12 

Both  btu*eft     , 

Gangrene    ,     . 

Spinal  carii'jj 
ChrDnio  otoirhosa  . 

Died 

F, 

4 

Both  baaefl     , 

„. 

Ri'coveTed 

M, 

36 

Both  bases     , 

... 

Ri^covered 

M, 

4@ 

Both  lUDg5      . 

ii. 

Morbofl  Brigiitii    - 

Died 

F. 

46 

Bothbaaea     . 

Gangrene,  Endo- 

Gorditia 
EnipytJtija   .     . 

... 

Died 

M. 

6 

B<ith  ba^Gs     . 

... 

Recovered 

M. 

se 

Both  lungs    . 

K.  base,  L.  apex    . 

Gangrene     .     . 

Intemperance 

Died 

M. 

21 

Dkrrlioe^i    .     . 

Died 

M. 

15 

Both  lung^    . 

Recovered 

M. 

39 

Both  bas@!i     . 

f  hi 

■■» 

Recovered 

F. 

IS 

Doth  Uiiiga     . 

Laiyngitia  .     . 

>.i 

RecoTi-red 

M. 

1  14 

Both  lung!i    - 

f.* 

Recovered 

M. 

22 

Both  lung^    , 

Empyema  ,     , 

... 

Died 

M. 

3& 

Both  hmga     . 

f  - 

Admitted  moHbund 

Died 

IL 

S 

Both  hmgA    . 

Enipyt?Tna^  Peri- 
carilitU 

... 

Died 

M. 

17 

Both  lunga    , 

.., 

Admitted  comatose 

Died 
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Rpi, 

A«c 

LQ««Uty, 

Corapllcnted  by 

Compllcntini; 

ftfi&Ult 

]L 

32 

Both  luDga    .        .  , 

Intemperance 

BecoYCred 

H. 

4S 

Both  lunga    p 

Intemperance 

Died 

F. 

IS 

Both  lungs   ., 

*.» 

Died 

n' 

4 

both  lunp*    . 

R,  iNise,  L  Apex    . 

... 

Died 

F. 

31 

*,, 

Died 

M. 

2S 

Bothbai^fl    : 

,,, 

Recovered 

F. 

21 

Both  ItmgB    * 

Ptierperium  . 

Died 

U. 

30 

Both  Itmgi    , 

Recovered   , 

M. 

23 

Buth  bases     . 

Pjopneumotho- 

Intemperance 

Dkd  1         i 

F. 

13 

Both  apices    . 

tax 

„. 

Recovered 

M, 

4^ 

K-  base,  L  &p«X     , 

..* 

..« 

Died 

M, 

37 

Dolirinin  tremens 

Cirrhosis  of  liver   » 

Died 

JL 

52 

Both  lungs    . 

... 

Intemperance 

Died 

F. 

28 

Both  lyngB     , 

Empyema   .     . 

Recovered 

M. 

20 

Both  hmga    , 

..* 

... 

Died 

M. 

19 

Both  lungs    .. 

m'* 

-.* 

Recovered 

M. 

ao 

Both  lungB    , 

■  If 

... 

Recovered 

IL 

6 

Bothlunga    « 

Empyema   ,     , 

Recovered 

U. 

7 

Both  lungs    « 

i  Ernpyema   .     . 

Chronic  otorrhoea  . 

Rficovsred 

M. 

18 

Both  lungs    « 

£mpyema  ,     > 

Influenza 

Recovered 

M. 

12 

Both  apjcoa    , 

... 

... 

Recovered 

M. 

33 

Both  luDgti    . 

Laryngitis  ,     , 

.*. 

Died 

U. 

22 

Botfi  luug^    « 

Laryngitis  *     , 

..* 

Died 

F. 

27 

Both  lutigia    . 

... 

.i^. 

Rceovored 

M. 

20 

B.  and  thtn  L.  base. 

♦.* 

... 

Recovered 

F. 

43 

Both  bo^ca     . 

..T 

... 

Died 

M. 

35 

Both  bases     . 

+  x. 

Intemperance 

Died 

IL 

54 

Both  ba^s     . 

/  Endocaiditis,  \ 
1  Meningitis      1 

-,, 

Died 

M. 

17 

L.  base,  then  E,  Apex 

... 

Recovered 

M. 

35 

L.  has^p  E.  a[»ex     . 

*.. 

Died 

M, 

48 

Botli  bases     . 

... 

Recovered 

F. 

43 

Both  basea     .        .  ' 

Died 

H, 

20 

Both  bases     . 

Intemperance 

Recovered 

M, 

fi 

E.  base,  L.  apex    . 

... 

Recovered 

M. 

12 

Both  buses     . 

... 

Rt  covered 

H. 

2D    Both  bases     . 

Mania    .        . 

Died 

^  He  left  the  hospital  against  advice. 

Summary, — Deaths,  30;  recoveries,  25.  Only  one  recovery  took 
place  among  patients  who  were  over  forty  years  of  age  when  attacked. 
This  was  in  the  case  of  a  man  aged  forty-eight  with  pneumonia  of  both 


6.  Symptoms. — Those  which  I  particularly  recorded  were  the  tem- 
perature, the  character  of  the  sputa,  and  the  presence  of  herpes  labialis. 

Albuminuria  was  frequently  reported,  and  in  crises  when  stated  to  be 
absent  an  earlier  or  more  frequent  examination  might  often  have  found 
it.  Its  presence  from  more  or  less  latent  Bright's  disease,  from  acute 
nephritis  or  renal  embolism,  and  the  occurrence  of  traces  of  albimiin  from 
leucorrhoea,  cystitis,  spermatorrhoea,  or  gonorrhoea  virulenta  would  also 
disturb  the  results. 


134 


SYSTEM  OF  MEDICINE 


Teviperature, — In  two  cases  this  is  recorded  as  subnormal ;  both  these 
patients  were  admitted  into  hospital  in  a  collapsed  and  moribund  con- 
dition, and  died  soon  after  being  got  to  bed.  In  the  rest  the  highest 
point  observed  was  as  follows  : — 


Gaaes. 

100-100-4 5 

101-101-8 

22 

102-102-8 

55 

103-103-8 

114 

104-104-8 

164 

105-105-8 

421 

106  (M,  106-4,  106-6  . 

4« 

107-8     . 

1» 

109 

1» 

408 


Herpes, — A  herpetic  eruption  was  noted  in  only  53  patients.  Of 
these,  46  recovered  and  7  died. 

Sputum. — Notice  of  this  is  not  always  explicitly  made,  and  patients 
may  have  died  too  soon  for  it  to  be  seen.  Of  the  290  cases  in  which 
definite  statements  were  made,  there  were — 

116  in  which  the  sputum  was  "rusty." 
7        „  „  „  "gieenish." 

24       „  „  „  mucous  or  muco-purulent 

13        „  there  was  free  haemoptysis. 

130       „  no  sputum  was  expectorated. 

In  113  cases  of  children  under  fifteen  expectoration  was  absent. 
The  only  children  who  succeeded  in  coughing  up  their  sputa  were  4,  all 
between  eleven  and  fifteen  years  of  ago,  who  brought  up  rusty  sputa ; 
and  3  between  six  and  eight  years  old,  who  coughed  up  blood-stained 
mucus. 

Of  adults  who  did  not  expectorate  at  all  during  the  whole  attack  of 
pneumonia  there  were  as  many  as  17.  Three  of  these  were  between 
fifteen  and  forty  (out  of  194);  5  were  between  forty  and  fifty  (out  of 
52) ;  3  between  fifty  and  sixty  (out  of  16);  3  between  sixty  and  seventy 
(out  of  20) ;  and  3  between  seventy-two  and  seventy-five  (out  of  5). 

6.  Complications  and  sequels. — In  five  patients  the  pneumonia  ended 
in  gangrene  of  the  lung ;  one  a  case  of  chronic  caries  of  the  spine,  one 
compliciited  with  pericarditis,  one  with  ulcerative  endocarditis,  and  one 
with  delirium  tremens.     All  of  these  five  patients  died. 

Ulcerative,  septic  endocarditis  occurred  six  times,  and  in  three  of 
these  meningitis  was  also  present;  while  in  two  other  cases  meningitis 

^  Of  these  forty-two,  only  four  reached  105-8°,  and  nearly  half  did  not  exceed  (so  far  as 
was  noted)  105". 

*  Two  of  these  patients  recovered  after  temperatures  of  lOG''  and  106 '6", 
'  Both  of  these  patients  died. 
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was  foiuid  after  death.  Pericarditis  was  a  complication  in  fourteen  cases, 
and  in  one  of  these  there  was  also  endocarditis  (in  addition  to  the  six 
above  mentioned). 

IcUrus  occurred  in  four  cases ;  in  three  of  these  the  right  base,  and 
in  one  the  right  apex,  was  affected. 

Delirium  tremens  complicated  pneumonia  in  seven  cases,  and  five  of 
these  were  fatal. 

Otorrhrea  from  t3rmpanitis  occurred  three  times,  and  pulmonary  embolism 
once,  with  recovery. 

Many  other  complications  recorded,  as  tonsillitis,  gout,  asthma,  cardiac 
and  renal  disease,  and  laryngitis,  were  no  doubt  accidental  coincidences. 
None  of  these  occurred  more  than  four  times  among  the  434  cases. 

In  probably  every  case  there  was  pleurisy ;  but  serous  effusion  was 
only  abundant  enough  to  be  noticed  in  1 7  cases. 

The  most  frequent  sequel  was  empyem4X,  which  followed  pneumonia 
in  24  cases,  one  of  them  being  circumscribed  empyema  of  the  right  apex. 

7.  Duration. — This  was  measured  by  the  pyrexia,  which  occasionally 
preceded  the  evidence  of  hepatisation,  and  more  often  ceased  before  the 
signs  of  consolidation  had  disappeared.  In  118  cases  the  duration  was 
not  ascertainable. 

The  shortest  cases  lasted  three  days ;  and  these  mild,  but  certainly 
not  "abortive,"  cases  occurred  in  children  or  youths,  as  the  following 
detailed  statement  shows : — 


Duration  of  Pneumonia 


Days. 
Three 
Four 


Ages  of  Patients. 
3,  5,  6,  5,  6,  8,  9,  12,  14,  22,  27 
/5,  6,  7,  7,  7,  10,  11,  11,  12,  12,  13,    \ 
\  14,  14,  17,  19,  19,  20,  21,  21,  22,  26/ 

Five 

Six  . 

Seven 

Eight 

Nine 

Ten 

Eleven 

Twelve  (in  four  recovery  delayed  by  compiicatious) 

Thirteen  (fall  of  temperature  by  lysis) 

Fourteen      ..... 

Fifteen         ..... 

Seventeen    ..... 

Twenty-one  (delayed  by  coniplications) 

Above  three  weeks  (delayed  by  complications) 


Cases. 
11 
21 

30 

68 

62 

39 

28 

20 

12 

8 

3 

3 

3 

3 

3 

2 

316 


The  most  frequent  duration  of  the  disease  was  about  a  week;  32 
patients  were  actually  ill  for  only  three  or  four  days,  199  (nearly  two- 
thirds  of  the  number)  for  five  to  nine  days,  and  only  17  for  more  than 
twelve  days. 

8.  Mortality. — The  total  number  of  deaths  was   HI,  a  high  per- 
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centago  (25*5)  out  of  434.^  But  this  general  statement  is  of  little  value. 
Hospital  mortality  in  this  as  in  most  other  diseases  is  higher  than  that 
of  private  practice,  because  the  previous  habits  and  conditions  of  the 
patient  are  less  favourable.  But  again,  general  cases  seen  in  consultation 
are  usually  severe,  and  sometimes  hopeless.  Of  73  of  the  latter 
25  wore  fatal — more  than  a  third. 


Deaths  among  362  Hospital  Patients  (86) 


Hi-U.'Kt 

Age. 

IIl-txm^s. 

lAMftHly. 

CcntipUcatlotm. 

47 

103-4 

Absent    ' 

Riglitliaac  , 

ITlci-ratlve  endoctinlidB  and  men- 

ingitU 

M, 

31 

1034 

\i 

Double 

,, , 

M. 

45 

104 

ti 

Double 

In  course  of  phthisis 

M. 

4^ 

103-2 

li 

Doiiblo 

In  course  of  phthiaia 
CareinoiuiL  of  Mtomach 

M. 

3? 

100-4 

n 

Right  apeii  . 

M. 

43 

101-4 

n 

Left  base     , 

Hrtmoptyds  ;  gumma  of  liver 

M. 

27 

100*2 

it 

Li^ft  utitjs     . 

In  coiirae  of  niorbtis  Brightii 

^-  i 

12 

102-a 

II 

Doubk 

Oftttgrcno  of  Itjug  ;  chj-onlc  dlseaae 
of  ^pino 

M. 

22 

102-2 

ri 

EiRbt lupg  . 

lOcemtive  endocarditis 

F. 

51 

104-4 

ii 

]a4i  apux     . 

BroncliitiH 

M, 

43 

104-2 

IP 

Eight  iipii  . 

Cxaogrene  of  lung  ;  pericarditis 

AL 

49 

-p» 

1! 

Double          . 

In  course  of  morbus  Brightii 

M. 

10 

100 -2 

ir 

Riglit  bane  . 

Chronic  basal  nteniagitia 

mJ 

39 

103 

ji 

Right  b.ise  . 

ibirked  delirium 

AL 

2 

104 

ji 

Right  huBG  . 

Laryngitis 

M. 

33 

101-6 

11 

Leilt  apex     . 

Plenrilic  elfusion                                 i 

1^^ 

2& 

100 

II 

Eight  base  . 

Cancer  of  bowel 

M. 

42 

*v. 

It 

Right  apes  , 

Morbus  Brightii  (lardnceons} 

M. 

45 

... 

*i 

Lt'l't  bas^     , 

Morbnsi  Bnghtii  i  |M?ricarditis 

M. 

66 

13 

fUght  Ape^  . 

Pericarditis  j  deliruim 

M. 

36 

109 

II 

Right  iMise  . 

Intetiipi^rat*-  -  hyperpyrexia 

M. 

41 

lOfrS 

II 

Right  apex  - 

Intemperate 

M. 

35 

]0:j 

Prt'sent 

I..^ri  Ui^Q      . 

Delirium  tremena 

K 

46 

10311 

AbsJi'Ut 

Deubk 

Gangrene    of    Inug  |      ulcerative 
endocarditia 

F, 

42 

101 '8 

fi 

Left  base 

Tumour  of  brain 

M. 

54 

lOU-4 

11 

Eight  apes  , 

I  ntfU)  Iterate ;  ulcBratfve  endoc&rditlfi 

M. 

34 

104-6 

tt 

Right  b!j:j«   . 

Delirium 

M, 

S9 

... 

n 

Lff't  hi^      , 

Delirium 

M. 

55 

II 

Left  bLiao 

1   Plcuritiu  effuaion 

M. 

58 

102 

II 

Right  apes  . 

PericarditU 

M. 

27 

103-2 

11 

Right  ba,se   , 

Delirium                                             ' 

M. 

2& 

102-4 

If 

Right  ImsQ  , 

Pericarditif^ ;   thrombosiB  of  pul- 
nioufiry  artery 

M. 

33 

103 

II 

Lfffe  base      , 

Delirium 

M. 

38 

102-8 

PTi'itont 

Left  baae 

Deljj-ium  tremens 

^  The  total  mortality  for  all  ages  and  both  sexes,  without  for  the  most  part  exclusion  of 
secondary  case*,  was  191  iu  1060  {Coli.  Invent.  JitjM>rt — privale  cases),  281  in  2618  (Huss — 
hospital  and  private  at  Stockholm^  and  192  iu  1010  (Couplaud — Middlesex  Hospital). 
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Deaths  among  362  Hospital  Patients — continued 


RIgHwt 

f^l. 

Afie, 

TBiii|k    1 

Rerpe#< 

LoclUIi-. 

CoidpUcfttltiim, 

M, 

42 

104-2 

Absent 

Left  base      , 

1  Intemperate 

M. 

36 

105-8 

n 

Double 

Intemperate  ;   gangrene  of  lung 

F. 

e;* 

1024 

f] 

Eight  biifie 
LH^pfc  baa© 

Ftricarditis 

M. 

49 

104 

ti 

Intemperate  ;  gangrene  of  lung 

M. 

27 

107-8 

ii 

Lett  bo^ 

Hyperpyrexia 

M, 

21 

102-4 

ij 

Donbk 

Dohrium 

M, 

aa 

104-4 

ti 

Right  tipex 

lutem^ierate  ;  pericarditta 

M, 

22 

lOa-4 

Double 

M, 

ao 

9/ -8 

if 

Double 

Admitted  7th  day,  moribund 

M. 

8 

104 

Double 

Periearditia  ;  empyema 

M. 

^ 

103-6 

il 

liL-tt  ajier 

Delirimu  tremens 

>L 

17 

103-4 

Doubk 

Admitted  comatose 

M. 

47 

103-4 

IJ 

Loft  base     , 

Diabetes                                                ; 

M. 

48 

102-4 

II 

Double 

Intomxwj'ate 

F- 

IS 

105 

it 

Double 

M« 

hL 

4 

104*6 

Doubk 

F. 

3 

103-2 

j» 

Do  LI  bid 

**^ 

M. 

27 

102-6 

Fr^sGUt; 

Left  b^yie      . 

Endocarditis 

K. 

45 

103-6 

Absent 

Left  b*ise     . 

JuHiieoKa  I  periearditia 

M. 

26 

., 

II 

Right  Apex  . 

Delirliim 

IL 

41 

105      , 

»i 

Eight  ap«x  . 

F. 

21 

105-2 

Double 

Pregnan^'y  ;  empyema 

M. 

39 

103-4 

Pre&ent 

Right  lung  . 

Pmcardiiia 

M. 

15 

100 

Absent 

Right  lung  . 

Hodgkin's  disc*ae 

F, 

58 

104-2 

•» 

Left  apex     , 

Di^liriura 

M. 

48 

103-6 

It 

Double 

M, 

63 

101-2 

rr 

Eight  basft  , 

." 

M, 

45 

105^4 

II 

Eight  apex  . 

Pericarditis ;  delirium 

M, 

37 

103-4 

IJ 

Double 

Delirium  tremeiiA                                ] 

iL 

&2 

103 -6 

11 

Double 

Intemperate 

M. 

32 

104-8 

1) 

Left  bas^     . 

„-' 

M. 

53 

102-2 

II 

Eight  apex  . 

Acute  nephritis 

M. 

44 

102 

1* 

Left  base     . 

Chronic  nepltritia 

M. 

20 

104-2  , 

PrtfseQt 

Left  base     , 

iL 

20 

104 

Absent 

DouhU 

JL 

4lIL 

104-4 

11 

Eight  lung  . 

Pcricarditie 

M, 

3a 

104-6 

Present 

Douhle 

Delirium  ■  laryngitis 

M. 

22 

103 

Absent 

Doubk 

Laryngitis 

F. 

2» 

104-2 

it 

Right  lung 
Left  apex 

1   Intemperate 
Fatty  liver                                           ' 

>L 

62 

101-4 

tl 

M. 

36 

102 

ti 

Left  base     . 

lutempemto 

F 

IS 

105 

It 

Right  lung 

Emisyenia 
Purmarditia 

H. 

48 

101-4 

II 

Right  base 

M. 

63 

11 

Right  base 

MorbuH  Briglitii 

M. 

57 

..* 

II 

Eight  lung 

>** 

F. 

48 

1*1 

VI 

Double 

1 

M. 

35  , 

**w 

>l 

Double 

Intemperate 

M. 

54 

».. 

fl 

Double 

Endocarditis  ;  mcningiUa 

F, 

2| 

... 

n 

Eight  apex 

,m 

M, 

56  1 

104 

11 

Loft  baiie 

Tiaryngitis 

iL 

as 

104 

Preaent 

L.  lung  and  R,  apes 

Intenipt^rate 

I3S 
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Deaths  among  73  Private  Cases  (25) 
{Herpes  absent  in  all) 


lli-tltiKt 

Sl'I, 

^. 

LocJiHty. 

Coifi]rUeiitig]L!i. 

F, 

39 

loa 

Li;ft  bftse 

Intrmiicmtc  ;  pregnant 

M. 

27 

101 

Riglit  biiafl 

luti^iii]H.'nite 

M. 

48 

Kiglit  base 

Inteiiiperate 

F. 

;jO  I 

165 

Rig! it  base 

Delirium                             , 

F.  , 

15 

104 

Lelt  baao 

*... 

F. 

43 

lOi 

Ikmblc    , 

■■■ 

F. 

66 

lOii 

Right  biL9a 

■■■ 

F. 

43 

102 '5 

Lt  ft  baiMJ 

>*< 

JL 

6S 

93 

Left  base 

Chronic  Bright's  diseiise 

F, 

40 

105 

Li^ft  base 

Purieaixlitia 

3L 

72 

101 

Right  base 

Phthisis 

R 

45 

104 

Right  hiug 

Ic  terns 

AL 

42  , 

104-4 

Eight  bjse 

*»m 

F. 

45 

10S"5 

Right  baae 

Pueri>erium 

Al. 

57  ! 

103 

Ltti  base 

♦  .» 

M, 

58 

102 

Left  bas« 

Diabetoa 

F. 

m 

104 

Right  ape% 

Getiftal  broji«:]jitia 

M, 

45 

103-5 

Eight  bojite 

liitemperftiice 

M. 

75  1 

lors 

Right  hiiae 

Aortic  vfthnilar  diiiease 

V. 

bh 

104 

Rigbt  base 

Gennnil  bronchitis 

F. 

76 

104-5 

Right  iiiid'luTi 

g       ' 

Delirium 

M. 

52 

102-5 

Right  lung 

Eiu|ihysetua 

M. 

60 

104 

Left  bage 

11* 

M, 

20 

104 

Douhk     . 

Mania 

M. 

4& 

lOS 

Liift  base 

Ddiriuni 

Death-rate  of  Pneumonia  at  several  Ages 


Under  5,    5  deaths  out  of  20  cases. 


5  and  10, 

1  death      „ 

66 

10   „    15, 

2  deaths    „ 

45 

15    „    20, 

•*       »i         >» 

48 

20 


25 


30 


25,    9 


30,  10 


35,    8 


45 


38 


29 


Four  months  (pericarditis),  2^,3  (double), 

2  (laryngitis),  4  (double). 
8  double,  with  pericarditis. 

10  (meningitis),  12  (spinal  disease). 

16  (general  bronchitis),  15  (Hodffkin's 
disease),  17  (double),  18  (double),  18 
(empyema). 

20  (double),  20,  20  (double),  21  (double), 
21  (double),  22  (intemjKjrance),  22 
(doubhf),  22  (endocarditis),  22 
(double). 

25  (pericarditis),  26,  27,  27  (endocar- 
ditis), 27  (intemperance),  27  (tubal 
nephritis),  27  (hyperpyrexia),  29 
(intomporance),  29  (cancer),  29 
(pericarditis). 

30,  31  (double),  32,  33,  33,  33  (double), 
83  (intemperance),  34. 
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Between  35  and  40, 13  deaths  out  of  33  oases.    35  (double),     35     (intemperance),     35 

(double,  intemperance),  36  (intem- 
perance), 36  (intemperance),  36  (in- 
temperance), 37  (cancer),  87  (double, 
intemperance),  38  (intemperance), 
39  (double),  39  (intemperance), 
39,  39. 
40    „   45,  13       „        „       27      „       41  (pericarditis),  41  (intemperance),  42, 

42  (intemperance),  42  (morbus 
Brightii),  42  (tumour  cerebri),  43, 

43  (syphilis),  43  (double)  his,  43,  43 
(pericarditis),  44  (morbus  Brightii). 

„     45    „    50,  18       „         „       27      ,,       45  (pericarditis),  45  (jwricarditis),  45, 

45  (intemperance),  45  (hyper- 
pyrexia), 45  (morbus  Brightii),  46 
(endocarditis).  47  (cndocaraitis  and 
meningitis),  47  (diabetes),  48  (peri- 
carditis), 48  (double)  ier,  48  (in- 
tem]|>erance),  49  (morbus  Brightii), 
49  (intemperance),  49  (double),  49 
(hyperp^exia). 

„     50    „   55,    4      „        „         5     ,,       61  (bronchitis),  52  (double,  intemper- 
ance), 54  (endocarditis)  his, 

„     55    „    60,  10      „         ,,        15      ,,       65  (bronchitis),  55,  56  (diphtheria),  57, 

57,  58  (morbus  Brightii),  58  (peri- 
carditis), 58  (double),  58  (dia- 
betes), 59. 

,,     60    „   65,    5      „        „       12     „       62,  62,  63  (pericarditis),  63,  63  (morbus 

Brightii). 

„     65    ,,    70,    4       „         „  6     „       66,  66,  66  (pericarditis),  68. 

Over  70,    3      ,,        ,,         5     ,,       72,  75,  75  (morbus  cordis). 

Causes  of  death, — ^That  age  is  a  grave  element  in  the  prognosis 
of  pneumonia  is  clear  from  the  last  table.  Excepting  infants,  there 
are  few  deaths  under  15.  After  this  age,  the  mortality  rises  steadily 
with  the  age  of  the  patient,  although  even  after  70  the  prognosis  is  not 
always  fatal.  It  Avill  also  be  noted  that  the  deaths  at  the  earlier  ages 
are  generally  accompanied  by  one  of  the  untoward  com]f>lications  to  be 
mentioned  presently ;  whereas  most  of  the  fatal  cases  in  the  later  decades 
are  uncomplicated. 

In  all  cases,  single  or  double,  and  at  all  ages,  the  important  causes  of 
death  were  as  follows  : — 

Intemperance,  Avith  or  without  delirium  tremens,  was  present  in  a 
marked  degree  in  16  of  the  fatal  cases,  and  this  is  probably  below  the 
truth. 

In  10  other  fatal  cases  delirium,  more  violent  and  particularly  more 
diurnal  than  usual,  was  noted  ;  and  although  only  4  cases  were  distinguished 
AS  well-marked  delirium  tremens,  many  of  the  other  delirious  patients  were 
intemjicrate. 

Pericarditis  occurred  in  1 4  cases,  all  of  which  proved  fatal :  endocar- 
ditis in  7,  and  meningitis  in  5. 

Bronchitis  was  fatal  in  only  3  cases,  all  old  people. 

In  3  fatal  cases  there  was  pleuritic  effusion,  and  in  only  1  of  these 
was  it  purulent;  so  that  all  the  cases  followed  by  empyema  without 
other  complications  ended  in  recovery  except  this  one. 
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Hyperpyrexia — a  temperature  over  106° — occurred  in  6  patients,  of 
whom  2  recovered  (under  107**),  and  4  died. 

Of  fatal  cases  of  secondary  pneumonia  8  occuired  in  the  course  of 
Bright's  disease ;  5  in  course  of  chronic  tuberculosis ;  2  in  diabetes,  and 
the  6  others  happened  in  cases  of  cancer,  lymphadenoma,  tertiary  syphilis, 
cerebral  tumour,  and  valvular  disease  of  the  heart. 
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Catarrhal  Pneumonia 

Synonyms. — Pulmonary  catarrh,  Bron^ho-ptieumonia,  Lobular  pneumonia^ 
Disseminated  pneumonia,  including  Vesicular  pneuvwnia. 

Definition.  —  This  disease  is  more  difficult  to  define  than  is  lobar 
pneumonia.  In  some  cases  it  closely  resembles  the  latter  both 
clinically  and  anatomically,  while  in  others  the  two  diseases  offer  few 
points  of  resemblance.  Lobular  pneumonia,  as  an  anatomical  lesion,  in- 
cludes such  different  conditions  as  acute  pulmonary  catarrh  in  a  child 
after  measles,  the  chronic  broncho-pneumonia  of  rickets,  the  hypostatio 
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pneumonia  of  fever  (in  part),  tho  caseating  pneiiinonia  of  phthisis,  and  tho 
lohukr  siippumtion  of  pyemia.  The  last  two  conditions  form  part  of  the 
pathology  of  tuherculosis  and  of  soptic  em  1  Holism  respectively.  Hypostatic 
pneumonia  is  a  secondaiy  condition  probahly  beginning  in  the  l>ronchi, 
certainly  secondary  to  prolonged  jmsftive  congers tion,  and  made  up  of 
lobular  hepatisation,  often  continent  and  sometimes  primarily  h)!)ar,  ui'th 
ct^deuia,  and  collapse.  The  remaining  kinds  of  pulmonary  inflammation 
which  are  included  imder  the  head  of  Catarrhal  Pnenmonia  arc  l>otter 
dissociated  from  lobar  or  fibrinous  pneumonia,  and  named  acute  or 
chronic  pultnoniuy  catarrh. 

Of  the  disease  thus  restricted  we  may  say  that  it  befalls  children  far 
more  frecjuently  than  adults ;  that,  though  sometimes  acute  in  its  origin, 
tho  signs  of  it«  invasion  are  never  so  aljiiipt  or  well  marked  as  those  of 
lobar  pneumonia;  that  its  course  is  either  subacute  or  chronic,  and  that 
it  never  terminates  by  crisis ;  that  it  is  accomparderl  l>y  bronchitis,  and 
is  probably  always  secondary.  It  is  much  more  directly  conneettHl  with 
hreathing  cold  air,  or  air  laden  with  dust  and  other  mechanical  impurities, 
than  is  lobar  pneumonia,  and  seldom  occurs  in  an  epidemic  form.  It  is 
often  secondary,  not  only  to  l>ronchiti8,  but  also  to  measles  and  whooping- 
coughi  and  to  chronic  conditions  of  ill  health,  particidarly  rickets.  As 
a  rule  it  affects  both  lungs,  and  that  in  irregular  patches,  without  pre- 
ference for  either  apex  or  base»  Although  often  accompanied  by  pleurisy, 
this  may  lie  absent 

Anatomy, — As  on<s  of  its  names  implies,  catarrhal  pneumonia  affects 
the  lungs  lobnle  by  lobule,  and  these  lobules  arc  often  found  siattered 
over  both  lungs,  whence  the  name  '* disseminated  pneumonia."  ^forc  often 
several  adjacent  lobules  are  affected  together  so  as  to  form  patches  in 
different  piirts  of  the  lung.  These  patches  again  may  ccmlesce^  iuid  thus 
after  de^ith  from  pidmonary  cattirrh  a  considerable  area  of  continuous 
solid  and  hepatiscd  hmg  is  found  which  closely  resembles  the  lobar 
hepatisation  of  fibrinous  ptieumonia.  Pulmonary  catarrh  does  not  affect 
the  base  more  frequently  than  the  rest  of  the  lung ;  nor  is  there  reason 
to  believe  that  it  hivs  a  predilection  for  the  apices,  except  when  it  is  part 
of  the  effects  of  tuberculous  invasion.  Occasionally  ordy  part  of  a  lobule 
may  be  affected ;  smaller,  separately  inflamed  areas  may,  in  some  cases, 
b©  distinguished  by  the  naked  eye,  and  this  kind  of  disseminated  pul- 
monary catai'rh  may  be  distinginshed  as  "  vesicidar  pneumonia." 

Microscopic  examination  shows  that  the  disease  originates  in  a 
catarrhal  inflammation  of  the  mucous  membrane  of  the  bronchi ;  this 
spreads  to  the  last  bronchioles,  which  open  into  the  lobules — ii  condition 
described  as  '*  capillary  bronchitis."  When  the  lobule  is  itself  examined 
it  is  found  filler!  with  epithelium  and  with  smaller  cells  which  have  the 
eharacters  of  leucocytes.  There  are  no  blood-discs,  and  fibrin  la  absent 
or  ficanty.  The  larger  epithelioid  and  smaller  inflammatory  cells  fill 
the  air-vesicles  and  intralobular  passages,  and  as  they  accumulate  expel 
the  air  and  convert  each  infundibulum,  and  at  last  the  whole  lobule,  into 
m  small  solid  mass. 


Along  with  hepatised  lobules  there  are  almost  always  found,  piirticu- 
larly  in  young  t:hildruii,  some  !olmlt's  which  have  undergone  collapse ; 
they  arc  airless,  l>ut  not  soft ;  shriinken,  not  swollen  ;  and  empty,  that 
is,  not  stutttni  with  iidhunmatoiy  products.  These  collapsed  portions  are 
seen  as  depressed,  dark  patches  on  the  surface  of  the  lung,  and  pailieularly 
at  its  lower  eilgcs.  They  were  formerly  confounded  with  the  patches  of 
lohiilar  pntf union ia  which  they  so  often  jiccompany ;  but  from  these 
they  are  entirely  distinct,  and  it  is  doubtful  whether  such  collapsed 
portions  of  lung  are  capable  of  undergoing  the  process  of  lobular 
inflammation, 

Eacteriolog'y. — ^The  encapaulcd  diplococcus  (or  pneraonoeoccus)  of 
lobar  pneumonia  is  often  found  in  the  alveolar  contents  of  the  affected 
lohules  ;  but  it  is  often  absent,  and  with  it  or  in  its  Mtc^d  may  be  seen 
various  other  microcnxci.  There  is  no  reason  to  believe  that  fiulmunary 
CiitaiTh  depends  upon,  or  even  is  constantly  associated  with  the  presence 
of  any  one  specitic  microbe. 

^tiologry. — -Catiirrhal  lobular  pneumonia  is  almost  always  associated 
with  bronchitis,  and  is  usually  secondary  to  it.  It  is  in  children  often 
accomi>auicd  with  signs  of  rickets ;  and  it  is  a  fre<|uent  sequel  of  measles 
and  whooping-cough,  less  frequently  of  scarlatina,  small- pox,  or  enteric 
feven  It  may  follow  as  the  result  of  burns,  and  complicate  infantile 
"dysentery/*  Why  it  is  comparatively  rare  in  adults  is  difficult  to  say. 
It  does  not  appear  to  be  a  specific  infective  disease,  and  its  relation  to 
tme  lobar  or  fibrinous  pneumonia  rather  obscures  the  etiology  of  the 
latter  than  lights  up  its  own. 

Clinical  symptoms. — The  symptoms  and  signs  of  pulmonary  catarrh 
are  far  less  striking  than  those  of  acute  lobar  pneumonia.  There  are  no 
rigors,  no  sudden  rise  of  tempemturej  to  mark  its  onset ;  we  suspect 
rather  than  ascertain  its  presence  when  a  case  of  bronchitis  in  a  child  or 
an  aged  patient  is  accompanied  with  fever ;  and  comparatively  slight 
physical  signs  arc  sufficient  to  confirm  our  suspicions. 

The  onset  of  pulmonary  catarrh  is  gi^dual ;  the  fact  that  bronchitis 
h  extending  to  the  smaller  tubes  is  not  shown  by  any  trustworthy 
physical  sign,  although  we  may  find  a  sonorous,  deej^ toned  rhonchus 
replaced  or  accompinied  in  certain  p^irts  of  the  chest  by  a  high-pitehed 
ailjilus ;  oi^  the  large,  coarse,  toneless  rattles  produced  by  mucus  and  air 
in  the  tmchca  and  larger  bronchi  may  be  replaced  by  mucous  rales  of 
the  same  quality,  but  smaller,  that  is  to  say  with  more  numerous 
explosions  in  each  inspiration.  These  physical  signs  may  or  msLy  not  he 
present.  Our  recognition  of  the  presence  of  what  is  called  capillary 
bronchitis  depends  upon  the  symptoms  of  dyspnoea — upon  cyanosis, 
increased  rapitlity  of  breathing,  and  sucking  in  of  the  soft  parts  about 
the  thorax  with  each  inspiration.  When  inflammation  has  gone  still 
farther  and  affected  the  lobules,  there  is  often,  as  we  should  expect  from 
the  above  anatc»mical  account,  no  diminution  of  resonance  on  percussion  ; 
for  the  Bolidifled  lobules  are  scattered,  and  resonance  spreads,  while 
duluess   does  not.      II  several  inflamed  or  collapsed  lobules  are  near 


I  to  form  an  airless  patch,  we  may  then  recognise  on  h'ght  per- 
i  a  note  shorter,  of  higher  pitch  and  of  diminished  tone,  com- 
pared with  that  affoitiod  hy  the  rest  of  the  chest;  bnt  prolmhly  the 
earliest  physical  sign  of  the  presence  of  lobular  catarrh  will  be  a  con- 
fionating,  more  or  less  musical  fiuality  in  the  previously  toneless  inspiratory 
rile. 

M  the  affected  lobules  become  so  numerous  and  close  as  to  form  ^  large 
solid  area  in  one  isart  of  the  lung,  we  obtiiin  more  decided  dulnesa  on  per- 
cussion ;  and  the  rales  become  finer  and  more  consonating  until  they 
approach  %'ery  nearly  the  characteristic  fine  crepitation  of  hjbar  pneumofjia. 
These  last  signs  are  not  only  slow  in  appearing,  or  absent  throughout  the 
whole  case-,  but  they  do  not  advance  steadily  fiom  the  base  upwards. 
They  appear  most  often  in  the  middle  of  the  back,  internal  to  one  or  the 
other  should er-ljlade,  sometimes  at  one  base,  sometimes  in  the  armpit, 
and  ocxrasionally  at  the  apex  ;  but  they  frequently  shift  in  position,  and 
are  very  seldom  symmetrical  on  the  two  sides.  This  absence  of  definite 
local  distribution  is  an  important  element  in  distingiu'shing  catarrhal 
from  fibrinous  pneumonia,  and  also  from  phthisis ;  but  unfortunately 
it  aflbnis  no  evidence  against  the  presence  of  diHused  pulmonary 
Ulbercidosis. 

In  a  further  stage  of  consolidation  the  dulnesa  may  be  as  marked 
and  extensive  iis  in  lobar  pneumonia.  Tubular  breathing  will  then  be 
heard,  and  marked  bronchophony,  not  with  the  child's  oixlinary  voice  but 
with  itfi  cry. 

The  pyrexia  which  shows  the  presence  of  lobular  and  vesictilar 
pneumonia  is  usually  moderate  in  degree,  even  in  children  ;  and  rarely 
approaches  the  height  seen  in  lobar  pneumonia,  in  septicaemia,  or  in 
tuberculosis.  The  course  of  the  fever  is  inegidar  without  constant 
evening  accessions,  but  remittent  rather  than  intermittent. 

The  «kin  of  a  patient  suffering  from  catarrhal  pneumonia  is  often 
dry  and  hot,  but  it  never  has  the  pungent  feel  characteristic  of  fibrinous 
pneumonia  \  and  in  many  cases,  especially  in  children,  it  is  covered  with 
iwe^t.  This  is  particularly  the  case  when  the  broncho  pneumonia  is 
tuberctilouB ;  but  the  symptom  is  not  only  inconstant  in  itself,  it  is 
greatly  modified  by  the  use  of  poultices,  steam-kettles,  and  other  modes 
of  treatment. 

The  mine  is  often  scarcely  afTected,  and  when  febrile  in  other 
characters  very  seldom  contains  albumin. 

The  pulse  is  frequent  and  usually  soft,  more  frequent  in  proportion 
to  the  temperatiu^e  than  in  lobar  pneumonia. 

The  respirations  increase  in  frequency  in  proportion  to  the  extent  of 
the  lungs  involved.  In  mild  cases  they  are  not  above  thirty^  but  in 
severe  cases  rise  to  fifty,  and  even  considerably  higher.  The  forced 
mttsdes  of  respiration  are  usiu^lly  brought  into  play,  and  the  degree  in 
which  thoy  are  used  fiu^nishes  ati other  valimblo  evidence  of  the  severity 
of  the  disease.  The  nostrils  dilate  ivith  each  inspiration,  as  in  muny  of 
the  lower  animals ;  and  the  inspiratory  movements  of  the  diapkmgm  are 


followed  bj  expiratory  contractions  of  the  muscles  of  the  abdominal  wulL 
In  yonng  children,  of  whom  wo  chiefly  speak  in  this  description,  ruvSpira- 
tion  is  mainly  abdominal,  and  in  dyspnom  the  ranseles  which  mo\'o  iho 
thorax  have  less  play  than  in  adults ;  but  in  tliese  patients  the  want  of 
resisUince  of  the  tissues  causes  much  earlier  and  usmdly  more  marked 
movement  of  the  soft  parts  than  in  adults.  AVith  inspii'ation  a  deep 
depression  is  seen  to  fonn  above  each  clavicle,  anil  another  between  the 
tracht^a  antl  the  manubrium.  The  epigiistrium  is  drawn  in,  and  even 
the  luwer  ribs  and  cnsiforra  cartilage  yield  to  atmospheric  pressure,  parti- 
cularly  when  the  bases  of  the  lungs  are  collapsed  und  air-less. 

OrthopncBa  may  be  seen  when  extensive  catarrhal  pnetunonia  afTects 
an  arlult,  but  is  less  common  than  in  dyspnoea  from  cardiac  disease, 
bronchitis,  or  Io!)ar  pneumonia;  and  in  children  it  is  decidedly  less 
common  than  in  dyspnoea  from  laryngitis  or  from  empyema. 

The  important  s\^iiptom  of  insufficient  aeration  of  the  blood,  which 
consists  of  blueriess  of  the  surface,  is  present  in  all  severe  cases  ol 
pulmonary  catarrh.  It  is  usually  first  seen  in  the  lips  and  the  ears, 
then  in  the  fingers  and  toes,  next  in  the  face,  and  finally  over  the  w^iole 
surface  of  the  Ixidy  and  the  mucous  mcmbiune  of  the  mouth.  \\' hile  the 
frei|uent  and  forced  respii-ations  show  the  want  of  uir\  the  cyanosis 
just  described  shouts  how  ineffectual  these  forced  and  frcr|ucnt  etforts 
are  in  supplying  the  w^ant.  Thus  the  rapidit/  of  the  pulse  indicates 
the  increased  efforts  of  the  heart  to  keep  up  the  pulmonary  circulation, 
and  the  paleness  of  the  skin  proves  the  deficiency  of  supply  to  the 
syateniie  capillaries,  and  gives  us  a  hint  of  the  siniilar  failure  of  circula- 
tion  in  the  lungs. 

In  adults  affected  with  catairhal  pneumonia  the  expectoration  is 
usually  scanty,  and  consists  of  thin  mucus  without  much  admixture  of 
air.  In  most  ciises,  however,  there  is  already  present  the  frothy  muco- 
pundent  expectoration  of  precedent  bronchitis.  The  rusty  sputum  of 
fibrinous  pneumonia,  whether  prune- juice,  or  saffron,  or  greenish  in  tint, 
is  probably  never  seen  in  cases  of  lobular  pneumonia.  In  cases  with  the 
symptoms  and  course  of  catarrhal,  not  fibrinous,  pneunioiiia,  I  have  occasion- 
ally observed  scanty  and  nearly  airless  sputa,  of  a  pinkish  colour  from  the 
presence  of  blood  ;  and  streaks  of  blood  probably  derived  from  the  veins 
of  the  trachea  or  upper  air-passages  may  sometimes  bo  seen,  as  in 
ortlinary  cases  of  bronchitis  which  do  not  extend  to  the  lobuJes.  Tnio 
rusty  sputa  are  as  nearly  pathognomonic  of  fibrinous  pneumonia  as  any 
symptom  can  be ;  and  pure  htemoptysis  under  similar  circumstances  is 
almost  as  cbaracterintic  of  phthisis ;  but  the  expectoration  offers  us  no 
help  in  the  often  difficult  question  between  uncomplicated  pulmonary 
catarrh  and  disseminated  tuberculosis  of  the  lungs. 

In  children,  not  only  in  infants,  but  often  up  to  the  age  of  eleven 
or  twelve,  there  is  a  remarkable  inability  to  expectorate.  Phlegm  is 
coughed  up  into  the  larynx  and  then  swallowed  ;  and  though  some 
children  as  young  ;l3  seven  or  eight  (once  a  boy  of  only  five)  have  learnt 
how  to  get  rid  of  it^  and  others  may  bo  taught  the  ait,  we  must  i-eckon 
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upon  the  absence  of  this  vahiablo  help  in  diagnosis.  Wben  by  natural  op 
forood  vomiting  a  child  empties  its  iiir- passages  of  accumidated  secretion, 
mucus  and  miict>puradeivt  matU^r  nmy  bo  seen  in  the  vomit ;  some  of 
it  perhaps  lately  swallowed,  and  some  ejected  directly  fmm  the  litrger 
bronchi.  In  such  cases  the  presence  or  absence  of  rusty  sput^i  may  be 
obsenod. 

In  aged  patients  it  is  not  imcommxjii  to  find  the  same  inability  to 
expectorate  as  in  children. 

As  the  disease  goes  on^  the  patient's  appetite  suffers  ;  he  becomes 
pttk  and  thin  ;  his  nights  are  constantly  ilistiirl>cd  hy  cough,  and  his 
strength  gradually  fails. 

Course,  compllcatlonsi  and  prognosis.^ — The  fhimtion  of  acute  pul- 
monary catarrh  is  undetermined.  Infants  may  die  in  a  few  days  from 
want  of  power  to  get  rid  of  the  seei-etion  which  obstructs  the  air^passages; 
and  in  aged  persons  catarrhal  pneumoina,  or  soealled  capiUaiy  bronchitis, 
often  occurs  as  the  last  stage  of  chronic  lironchial  catarrh,  and  proves  fatal 
in  two  or  three  days,  Btu,  with  the  exception  of  the  two  extremes  of  life, 
patient^}  suffering  from  catanlial  pncumoina  seldom  die  within  a  week  or 
even  a  fortnight  from  the  date  of  recognition  of  the  disease.  Most  often 
Its  speciJtl  symptoms  and  signs  gradually  disappear,  and  the  condition  of 
simple  l>ronchitis  in  which  the  dise^ise  began  remains  at  its  conclusion. 
In  children,  fjarticularlyt  this  also  gnidiuilly  subsides,  as  a  rule,  and  com- 
plete cf>nvalescence  is  established. 

Of  the  complieatjoiis  to  lie  feared,  the  most  frequent  and  formidable 
19  ttiberculosis,  either  in  its  generalised  form  or  in  that  of  chronic  phthisis, 
A  large  proportion  of  cases  of  bronchitis  and  broncho-pneumonia  in 
children  are  associated  with  the  presence  of  caseous  lymph  glands, 
cervical,  ma^enteric,  or  mediastinal ;  and  the  Iwicilli  which  already  exist  in 
the  lymph  aria  may  readily  infect  the  lungs  and  other  organs. 

Another  important  complication  of  cat^irrhal  pneumonia  in  children 
is  empyema,  and  this  nuist  be  sedulously  bjokcd  for,  or  it  may  escape 
notice.  In  infants  the  most  frei|uent  complication  is  extensive  collapse 
of  the  lung,  which,  as  above  stated,  almost  always  accompanies  lobular 
pneumonia  at  an  early  age,  and  often  detenniries  a  fatal  event. 

On  the  whole  the  prognosis  is  most  alTected  by  the  age  of  the  patient. 
Broncho-pneumonia  in  little  chihlren  and  bronchopneumonia  in  the  aged 
ve  very  fatal  diseases.  In  children  above  two  or  three  years  old  the 
foreciist  is  much  better,  !mt  it  is  still  decidedly  worse  than  in  cases  of 
lobar  pneumonia  occurring  at  the  same  age.  In  adults  uncomplicated 
pulmonary  catarrh  is  rare,  and  usually  dependent  upon  some  special  form 
of  irritation.  In  such  cases  the  prognosis  depends  upon  the  nature  of 
the  irritant  and  the  probability  of  its  \ycmg  wHthdrawn. 

Pulmonary  catarrh,  v^^hich  is  secondary  to  measles  or  whooping- 
eough,  is  more  serious  than  that  which  occurs  without  these  precedents. 
Agairj,  when  it  occurs,  as  is  so  often  the  case,  in  a  child  affected  with 
rickets,  it  is  more  Hkely  to  be  intractable  or  fatal  than  when  this  con- 
dition is  absent.     Of  the  symptoms  of  the  disease,  the  extent  of  lung 
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involved  in  inflammation  or  collapse,  tho  frerjuericy  of  the  pnlso,  and 
aliuv6  all  the  de^'eo  of  dyspnteji  estimated  l>y  the  symptoms  above 
detailed,  are  the  most  important  elements  of  prognoBia. 

The  most  dangeions  symptoms  are  those  of  sullbcation,  and  this  is 
the  most  fret[UL'jit  immediate  canse  of  de^ith. 

Next  in  im|K>rtanee  to  the  lividity  and  the  forced  and  lapul  In^eaihing, 
which  show  [jnlmonary  ohstrnction,  arc  the  weak  and  frequent  juilij*^  and 
palhjr  which  point  to  fjuhxre  of  the  heart. 

In  little  ciiildren  {utlnjonary  collapse  is  often  as  extensive  as  pulmon- 
ary catarrh.  After  the  second  ye^ir  is  passed,  this  complication  is  less 
frequent  and  dan^eioUB,  and  in  adnlts  it  scarcely  occurs  exL'cpt  at  the 
posterior  edt^'c  of  the  lower  lube.  The  most  serious  complication  of  all 
is  the  presence  of  tubercle. 

Diagnosis, — The  recognition  of  broncho  pneiiTn on ia  in  m*>st  eases  is 
not  difficult ;  but  certain  mistakes  are  apt  to  occur,  and  in  some  cases 
it  is  impossible  to  decide  upon  the  exact  nature  of  the  pulmonary  inflam- 
mation pivsent,  except  by  the  progress  of  the  case. 

From  lolK\r  pncumotda  the  diagnosis,  founded  on  the  onset  and 
course,  as  well  as  on  the  symptoms  al)ove  enumerated,  is  ordy  dithcult 
when  many  inflamed  loludes  coalesce  to  form  a  single  large  ]witeh 
towards  the  base  of  the  lung.  Here  dulness  on  per'ciission,  tubular 
breathing,  and  crepitant  rales  will  simulate  pnraary  lobar  inflamma- 
tion ;  and  when  such  a  case  is  seen  for  the  first  time  it  is  almost 
im|K>ssiblc  to  avoid  the  mistiike.  In  children  we  have  not  the  help 
afi'orded  by  the  sputum,  and  the  physical  signs  are  not  so  definitely 
localised  as  in  adults. 

On  the  other  hand,  true  fibrinous  pneumonia  in  children  is  sometimes 
called  lobular  merely  l>ccause  of  the  patient's  age.  The  shortness  of  its 
course  will  correct  the  error.  In  elderly  people  the  difficulty  is  to  dis- 
titiguish  bronchopneumoida  from  **  capillary'^  bronchitis — from  bronchitis, 
that  is,  alfeeti ng  tlie  smallest  lironehioles,  hut  le^iving  the  lolmles  free, 
Probably  the  two  aft'cctions  are  often  ]>resent  together.  When  ihonchus 
and  siliilus  are  ]>resent  over  the  whole  of  both  linigs,  with  little  or  no 
elevation  of  temperattu'e,  and  with  marked  cyanosis,  it  is  unlikely  tliat 
the  bronchitis  is  comph'eated  by  pneumonia.  When  one  lung  is  decidedly 
more  afTected  than  the  other,  and  particularly  if  |wiriial  (hilness,  l>ron- 
chial  lueathing,  or  crepitation  appear  in  patches  which  shift  their  position, 
and  if  these  symptoms  are  accompanied  by  pyrexia,  we  may  be  sure  that 
lobidur  pm.^umoida  is  present. 

The  most  common  and  important  difficulty  of  diagnosis  is  between 
lobular  pneumonia  and  acute  tuberculosis  of  the  lungs — not  ^jhthiais, 
for  in  it.s  symptoms  and  localised  physical  signs  this  disease  is  almost 
always  characteristic}  if  it  he  overlooked  or  mistaken  in  its  early 
stages,  it  is  not  confounded  with  lolailar  pneumonia.  No  doubt,  a 
chronic  bronchrj-pneumonia  confined  to  one  apex  would  be  difficult  or 
impossible  to  distinguish  from  early  phthisis ;  hut  the  existence  of  such 
an  alTection,  apart  from  the  actual  presence  of  tubercle,  is  extremely  mre 


in  an  adult  Acute  broncho-pneumonia  of  one  apex  with  pyrexia, 
frequent  pulse,  sweating  and  geruiral  bronchitis,  may,  however,  closely 
simulate  phthisis  in  a  child.  When  the  previtms  condition  and  mode 
of  cmset  are  unknown,  it  is  difficult  if  not  impos.^ible  to  distinguish  thia 
from  phthisis  \  in  fact,  the  pliysical  signs  arc  the  same*  The  far  more 
frequent  dithciUty  i^  to  decide  upon  the  presence  of  disseminated  tid>erclcs 
lis  the  case  of  children  who  do  not  thrtjw  oiX  a  pulmonary  catarrh,  but 
week  aft«r  week  grow  paler  and  thintier  and  more  feverish  ;  or,  again, 
ia  the  case  of  adults  who,  long  subject  to  bronchitis,  begin  to  show 
the  pyrexia  and  physical  signs  of  broncho-pneumoiua  in  addition*  In 
such  cjvsea  the  bronchitis  and  lobular  pneumonia  are  aetually  jrresent 
whether  tuljcrclo  Im)  there  or  not.  The  presence  of  the  latter  must  !)0 
recognised  by  other  than  auscultatory  signs.  In  adults  there  is  no  likcli- 
hooil  at  this  sUige  for  bhrnd  and  nummular  sputa  and  fragments  of  elastic 
tidsue  to  be  present  in  the  sputa,  but  we  may  find  the  bacilli  of 
tubercle — a  discovery  which  at  once  decides  the  question.  In  children 
this  means  of  diagnosis  is  absent;  and  we  depend  rather  on  the  height 
and  irregularity  of  the  pyrexia,  on  the  rapidity  and  degree  of  emacia- 
tion, and  the  amount  of  sweating.  The  sitme  symptoms  help  us  in 
the  recognition  of  acute  miliary  tuberculosis  in  an  adult.  In  the 
latter  c;ise,  however,  the  question  more  often  lies  between  tuberculosis 
and  bronchitis. 

A  disejise  which  not  infrequent  mistake.?  warn  us  to  he  watchful 
against  confounding  with  bronehu  pneiunonia  in  children,  is  enqiycma. 
In  both  cases  we  have  pyrexia,  didness  on  percussion,  and  cough,  with 
dyspnma  and  without  exptx'torjttion.  In  iKith  the  child  msiy  be  pale 
and  thin,  and  the  fingers  clubbed  ;  in  both  its  voice  may  be  too 
wiaak  and  high  pitched  to  help  us  by  yielding  bronchophony  or  tactile 
fremitus  ;  and,  lastly,  the  small  area  of  an  infant's  chest,  the  loudness 
of  it^  breathing,  and  certtiin  conditions  which  favour  comluction  of 
bronchial  breathing  through  efTusefl  liquid,  even  in  an  adult,  may  *dl  com- 
bine to  obscure  the  diagnosis  of  empyema.  On  the  other  hind,  a 
knowledge  of  this  danger  will  sometimes  lead  even  an  experienced 
physician  to  suppose  that  dulness  at  the  base  of  the  lung  with  no  vocal 
resonance  or  crepitation  must  be  due  to  pleuritic  etliision,  whereas  it  18 
really  a  patch  nf  intiamed  and  collapsed  lobules. 

The  height  of  the  temperature  is  often  a  giu'de,  but,  on  the  one 
hand^  this  doe^i  not  distinguish  empyema  fi<tm  broncho-pneumonia 
associated  with  tubercle;  and  on  the  other  hand  we  sometimes,  though 
mrely,  meet  with  empyema  in  which,  even  in  a  chdfl,  the  temperature  is 
scarcely  above  normal.  One  help  we  may  gain  in  doubtful  cases  by 
listening  to  the  chest  when  the  child  is  crying ;  we  may  then  often  obtain 
both  bronchophony  and  fremitus  ;  and,  after  a  prolonged  scream,  so  deep  jui 
inspiration  is  t?tken  that  crepitation  or  tubular  breathing,  lief  ore  unheard, 
becomes  distinctly  audi  file. 

In  doubtful  cases  of  the  kind  the  use  of  a  grooved  needle  or  a  hypo- 
dermic syringe  is  most  valuable.     It  will  decide  a  question  which  cannot 


be  settled  by  the  most  careful  and  re|ieiited  auscultittion ;  and  this  is 
its  only  legitimate  use. 

Beside  tuberculosis,  another  general  disease  is  not  infrequently 
mistaken  for  bronchopneumonia,  both  in  children  and  adults,  namely, 
enteric  fever.  Here  we  have  pyrexia,  often  of  irregular  course,  and 
usually,  sooner  or  later,,  accDnipinieJ  with  pulinouary  ctnigestion, 
bronchitis,  or  hypostatic  pneumonia.  The  bowels  are  not  infre- 
quently constipated,  an  enlarged  spleen  cannot  always  be  felt,  and  m 
children  the  characteristic  rose  spots  are  sometimes  absent.  When  seen 
for  the  first  time*  and  with  an  imperfect  history  of  the  case,  a  decision 
is  sometimes  impossible.  Tiie  points  to  look  for  are  the  early  or  later 
occuirence  of  pyrexia  or  cough,  the  course  of  the  temperature,  the  presence 
of  headache^  delirium,  or  apathy,  and  the  fulness  of  the  alxlonien.  If 
enteriea  be  present,  a  few  spots,  after  repeated  searches,  mil  generally 
he  found  on  the  l>ack  and  loitts,  if  not  on  the  abdomen  and  flanks; 
and  repeated  trial  will  seldom  fail  to  flecide  whether  the  gpleen  be  en- 
larged or  not.  In  doubtful  cases  pulmonary  catarrh  is  more  proljable  in 
the  case  of  children,  and  enteric  fever  in  the  case  of  adults. 

Treatment. — In  the  early  stage  of  pulmonary  catanh  the  treatment 
is  th:tt  of  btt>richitis.  Wo  ondeiivour  to  relieve  cough,  pjiin,  and  oppres- 
sion of  the  chc-^t,  to  promote  secretion  in  the  aflectcd  parts,  and  to 
favour  action  of  the  l>owels,  the  kidneys,  and  the  skin.  For  this  purpose 
confinement  to  lied  is  usually  dcsiralile  ;  but  with  little  children  it  is 
sometimes  better  to  cover  the  chest  with  a  cotton-wool  jacket,  and  allow 
them  to  lie  in  the  nurse's  arms,  or  to  sit  up  when  they  cough.  In  cold 
dry  weather  a  steam  kettle  is  a  useful  help  in  addition  to  an  open  fire ; 
and  an  adult  patient  will  find  still  greater  relief  l>y  inhaling  steam  from 
boiling  water  to  which  compound  tincture  of  benzoin,  eucalyptus,  turpen- 
tine, torehene  or  some  other  aromatic  oleo-resin  has  been  added.  When 
the  air  is  warm  and  moist  there  is  no  object  in  maldng  it  moisten  The 
same  applies  to  protection  by  curtains,  screens,  canopies^  and  tents.  In 
the  winter  season,  in  large  wards  or  draughty  rooms,  these  appliances  arc 
most  valuable ;  l>ut  when  there  is  too  free  a  seei'etion  of  mucus,  when 
the  patient  is  sweating,  feverish  and  restless,  a  close,  hot  and  damp  air 
is  not  the  best  for  the  patient  to  h  teat  he. 

As  soon  as  febrile  symptoms  have  subsided  and  the  patient  may  be 
considered  convalescent,  it  is  most  important  for  him  to  breathe  the  open 
air  when  the  wciither  is  at  all  suitalile.  Even  in  winter  a  child  well 
wrapped  up  and  carried  out  for  a  quarter  of  an  hour  at  a  favourable 
time  will  often  show  by  improved  appetite  and  better  sleep  the  benefit 
of  frosh  air.  This  is  piirticularly  import^mt  in  the  case  of  children 
auffering  from  broncho-pneumonia  after  measles  or  whooping-cough. 

When  the  tempeniture  is  high  and  the  skin  is  very  hot,  tepid  spong- 
ing is  called  for,  and  the  child  should  he  put  in  a  Miinn  bath  every 
evening.  If  fe^eri?hould  run  high,  repeated  lukewarm  Imths  are  the  best 
means  of  reducing  it.  A  nuistard  phister  on  the  front  of  the  chest  is 
often   extremely  useful  in  the  early  st^iges  of  the  dise^ise ;  aften^-ards  a 
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Jaoket  poultice  of  linseed  is  a  common  and  for  tbe  most  part  a  good 
apfilication  :  it  relieves  piun,  promotes  action  of  the  skin,  mcKk" rates  the 
coiigh»  and  comforts  the  patient.  For  infants,  however,  it«  wtnght  and 
tightness  are  as  a  rule  undesimble,  and  it  maj  bo  better  replaced  by  a 
}A4!ket  of  cotton-wool  worn  next  the  skin. 

The  fo<xi  of  a  patient  \nth  broncho -pneumonia  should  be  liquid, 
gi%'eri  in  comparatively  fimall  amount  and  more  fre<]uently  th:iTi  in  health. 
To  young  and  weakly  children  a  little  milk  or  broth  shciuld  be  given 
every  two  hours  ;  but  in  other  cases  there  \^  no  need  for  such  fre(|uent 
feeding,  and  four  hoiys  is  not  too  long  a  time  to  elapse  between  each 
men] ;  even  this  is  sometimes  too  short  an  interval  for  the  digestive 
powers  of  an  older  patient,  and  it  is  better  to  bo  content  with  throe  or 
four  meals  in  the  day. 

Diluents  should  be  taken  freely ;  cold  wateFj  soda  water  with  milk 
or  fruit  syrup,  thin  Kxrley- water*,  toast  and  water,  tamarind  water,  or 
lemonade  ma<le  with  cream  of  tartar;  this  "imperial  drink  "is  grateful  to 
ihe  patient,  aud  is  also  diuretic  and  slightly  laxative. 

tStiraulants  are  not  to  bo  preacnhed  as  a  matter  of  routine.  Brandy 
«hould  be  given  if  the  pulse  be  very  rapid  and  the  action  of  the  heart 
and  irregiUar 

The  most  useful  drugs  in  the  early  stages  are  ipecacnan,  squill  and 
RitrOi  Bwoetened  with  syrup  of  tola  or  oxymeL  Occa^sionally  in  the 
early  stage  of  the  attack  a  few  drops  of  antimonial  wine  are  efficacious  in 
pmraating  secretion  in  the  bronchial  tubes  and  skin.  In  serious  crises 
with  urgent  dyspntea  no  drug  is  so  valuable  as  carbonate  of  ammonia 
given  in  doses  of  one  grain  for  an  infant  to  ^\^  for  an  adult ;  its  pungency 
may  be  covered  by  li<|uoncc,  treacle,  or  syrup. 

When  there  is  marked  cyanosis,  wHth  a  small  and  weak  radial  pulse 
and  distension  of  the  jugular  veins  aufl  epigastric  pidsjition,  t>leeding  to 
fix,  eighty  or  even  ten  ounces  is  indicated  ;  and  may  often  s«ave  a  piitient  s 
life.  In  the  c^ise  of  children,  two  or  three  leeches  on  the  sternum  may 
be  applied  in  similar  circnmstanccfl. 

As  soon  as  the  temperature  is  normal  and  the  physical  signs  abated, 
the  patient  should  bo  removed  to  another  room^  and  allowed  to  sit  by  an 
open  window,  if  the  weather  be  favoiinible.  Beside  drives  in  an  open 
carriage,  it  is  often  desirable  that  remov?il  to  the  south  coast  of  England 
or  to  the  shores  of  the  Mediterranean  should  follow  an  attack  of  bron- 
chitis with  broncho-pneumonia.  Children  should  be  removed  as  aoon  as 
poesible  to  the  seaside,  or  at  least  to  piu-e  country  air. 

Chronic  Pneumonia 

It  is  doubt  fid  whether  acute  lobar  pneumonia  ever  ends  in  a  chronic 
inflammatory  process.  At  any  rate,  in  the  great  majority  of  cases^  if  the 
patient  recover,  the  inflamed  lung  recovers  alsti,  and  completely.  I  once 
had  the  opportunity  of  observing  the  state  of  a  lung  in  a  patient  who 
died  accidentally  about  a  fortnight  after  recovery  from  acute  tibdnoua 


pneumonia.  The  previously  inflamed  pirt  of  the  oi^n  was  still  clis- 
tin^iishable ;  its  consistence  vriia  firmer,  its  coloitr  darker,  and  it 
contained  loss  air  and  more  serum  than  tho  rest  of  the  hing8 :  hut  no 
otfier  traces  of  hepatkution  were  prceentj  and  it  was  no  doubt  functionally 
active. 

Cknmic  lolmr  hcpatisaiion, — Ad<lisnn,  however,  described  a  condition  of 
persistent  consolidation  of  lung  following  acute  lobar  pneunioina,  in 
which  the  section  is  no  longer  soft  and  gnintilar  but  homogeneous,  sraooth 
antl  tough ;  though  still  solid  and  airless.  Ho  believed  that  recovery 
from  this  condition  might  take  place.  He  called  it  **  uniform  albumin- 
ous induration  '  (Irr,  p,  :J8).  Charcot  and  some  other  mtxlcrn  wiiters 
admit  the  existence  of  a  similar  condition,  but  regard  it  as  a  coales- 
cence of  inflamed  lolmles;  and  due  therefore  to  catarrhal,  not  fibrinous 
pneumonia  (7).  We  cannot  drjubb  the  existence  of  an  anatomical  state 
such  as  is  described ;  but  it  must  bo  extremely  rare,  and  its  tnie  nattire, 
origin,  and  event  are  at  present  umleteiTnined. 

Vhwnu'  brtjitrhfhjuiramoma. — That  lolmlar  pneumonia  may  pass  fr'om  a 
sulvacute  to  a  chronic  form  is  no  doubt  true  if-  we  regaixl  the  question  of 
time  alone  without  reference  to  acutenci?3  of  symptoms ;  but  there  is  no 
evidence  that  an  inflannnatory  prot'esa  of  a  c^itarrhal  kind  will  continue 
and  spread  after  the  temperature  has  become  normal.  The  hroncho- 
pneumonia  which  follows  measles,  whooping-cough,  or  diphthena  in 
children,  and  the  much  rarer  broncho-pneumonia  of  adults,  or  that  again 
which  is  caused  by  inhalation  of  dust  (pneumoconiosis),  have,  so  far  as  at 
present  known,  only  one  event  if  the  patient  neither  dies  in  the  acute 
stage  !ior  recovers ;  and  that  event  is  infection  by  the  hieillus  of  tubercle 
and  the  establishment  of  pulmonarj^  phthisis, 

CJirouk  iritersHlkd  pneumonia. — There  is,  however,  another  form  of 
disease  of  the  lung  to  which  the  name  of  chronic  pneumonia  is  often 
given.  It  13  that  which  w^is  described  by  Gruveilhior  as  "  indundn'U 
anhnsfy'  hy  Addison  as  '^iron-gray  consolidation  *'  ({a,  p.  2S),  liy  Cnirrigan 
as  **  cirrhosis  of  the  lung  ''  (S),  by  some  French  writers  as  **  ficUrose  pitlnnm- 
aire.^*^  The  origin  and  limits  of  the  disease  are  still  matters  of  dispute, 
and  its  clinical  history  docs  not  appear  to  be  precisely  correlative  with  its 
anatomy.  On  the  one  hand,  it  has  often  been  confounded  with  the  more 
chronic  forms  of  phthisis ;  on  the  other,  it  is  usually  associated  with 
dilatation  of  the  bronchi,  although  the  two  conditions  are  not  always 
coincittent.  It  appears  sometimes  to  be  a  setpiel  of  bronchitis  or 
broncho-pneumonia,  and  sometimes  to  begin  in  successive  attacks  of 
pleurisy.  Lastly,  a  similar  anatomical  condition  is  occjisionally  found  in 
c^^es  of  syphilisj  associated  with  gtmima  and  probably  originating  in 
specific  peribronchitis  of  the  trachea  and  lironchi  ;  this  last  group  of 
cases  is  pr'ccisely  analogous  to  those  of  so-called  syphilitic  cirrhosis  of  the 
Uver,     Clinically  it  may  simulate  (tuberctdous)  phthisiis,  and  was  formerly 

*  Bayk  probubly  dcflcril5e<l  tbis  condition  (us  others  have  done  smce)  nndt^r  the  title  of 
phthisb  with  meljinoais :  AiiGnbmgger  earlier  Htill  im  scirrhti*  (that  is,  iintnratlon)  of  the 
Imng.     CorvLuirt  and  Cbonitifl  also  dujicribed  its  auutomy  independent  of  phthiBtJi. 
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descrilwd  iis  i\  variety  of  phthisis.  The  fact  thnt  tliis  fonn  of  lues  does 
Dot  ftlfect  th«  apices  of  the  lung  and  thence  travel  downwards,  that  it  is  not 
asBOci{&tt*d  with  ottior  tnherciilous  lesions  and  is  with  those  of  syphihs,  and 
the  alienee  of  Ijacilh  from  the  sputum  aro  the  chief  diagnostic  points  which 
tIsiiAliy  guide  us  aright,  even  when  hectic^  emaciation,  hajmoptyFis,  and  the 
phthti^ic-id  si^ri!^  of  phthi^i.s  are  most  mislea<ling  (Pntk  Tt\  lf<77,  p.  313). 

Tht;  rescmhlance,  however,  which  Corrigan  jiLstly  remarked  l>etwecn 
bis  chi*oiTie  indurating  fibrous  process  in  the  lung  anil  that  which  waa 
described  by  Laennec  as  cirrhosis  of  the  liver,  is  an  anatomical  one. 
Anatoraieally  we  may  p^it  the  two  conditions  together,  and  may  compire 
with  them  the  chronic  interstitial  nephritis  of  llright's  dinease,  which  is 
often  stylc<l  eirrh*»sis  of  the  kidneys.  We  may  even  extend  the  eom- 
p£Ui£M>a  to  the  chronic  indoniting  process  in  the  nervous  centres  which  is 
iitjw  named  sclertisis  ;  hut  in  their  origin  these  similar  anntoraieal  results 
differ  grc4itly.  By  far  the  most  frequent  arul  chanicteristic  foims  of 
carrhfisis  of  the  liver  are  due  to  intemperance,  hut  there  is  no  correspond- 
ing  alcoholic  cirrhosis  of  the  lungs. 

Morbid  anatomy. — Pulmonary  cin^hosis  h  most  r»ften  limited  to  a 
aingle  liuig.  It  may  begin  in  any  part ;  but  most  frcijUeiitly  it  start-s 
from  the  root  of  the  lung  and  spreads  along  the  pcnbronchial  cunnective 
tissue  so  as  to  cause  on  section  a  radiating  ajipearance  of  titjrous  l>ands. 
In  othrr  cas<'s  it  sprciids  inwards  from  a  patch  of  hx'al  pleuritic  thicken- 
ing. Oec;tsiooally  it  alTects  the  liasc  or  the  whole  lower  lol>e,  or  the 
middle  lube  of  the  right  lung ;  while  the  rest  of  the  orgaii  remains 
anaffecte<l.  The  new  librous  tissue  is  white,  dense,  and  often  so 
extremely  tmigh  as  to  cut  like  tendon,  or  even  like  carlilage.  It  is 
sometimes  confined  to  broiwl  septa  or  piitches,  leaving  the  rest  of  the  lung 
freo ;  but  often  it  penetnUes  extensively  between  the  lobules,  mapping 
them  out  anrl  gi\ing  a  marbled  aspect  to  a  section.  The  pulmonary 
tissue  its^^lf  is  darker  than  the  healthy  pjirts  t>f  the  lung,  and  varies  from 
a  sUte  colour  to  an  almost  black  tint.  It  is  firm,  and  contains  less  air 
than  usuiil,  but  does  not  sink  in  water  On  microscopical  examination, 
the  fibi-ou*  tissue  is  as  dense  as  that  of  a  tendon,  though  the  course  of 
the  fibres  is  hi'ss  jj^'inillel.  The  pulmonary  tissue  ^vithin  a  lobule  is 
nltered  by  colLkp^e  of  some  of  the  air  vesicles,  by  the  lining  epithelium 
being  more  \isihlc  «ind  tliicker  than  nnrmal,  by  the  capillaries  being  more 
or  less  oltlitenited,  anrl  ly  the  thickening  of  the  alveolar  wall. 

The  process  is  not^  therefore,  a  purely  interstitial  inHammation  as 
defined  by  Virchow ;  it  is  purenchymatous  also.  St »mo  j*ath<  ilogists, 
indeed,  consider  the  intrah>bular  changes  as  primary  and  essential  \  and 
the  interlobular  an*!  penl»r«»nchial  fil)rous  growth  as  si^ccmdary.  But  if 
it  be  true  that  pulmonary  cirrhosis  is  seldom  the  consequence  of  hroncho- 
pneumonia»  and  most  often  takes  its  rise  in  peribronchitis  or  pleurisy,  it 
seems  probal*le  that  the  primary  seat  of  the  disease,  as  of  the  correspund' 
ing  changes  in  the  liver,  the  kidneys,  and  the  spinal  cord,  is  in  the 
interstitial  connective  tissue. 

The  affected  lung  on  section  shows  cavities  which  can  readily  be 
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traced  to  the  bronchial  tubes,  of  which  thej  are  cei*Uiiiily  dilatations. 
These  saccular  pouches  were  regartlecl  by  Corrigan  as  the  result  of  traction 
of  the  cieutrisiri^  hijrous  tksue ;  and^  nl though  an  opp«:)site  opinion  has 
been  ably  defended  by  other  pathologists,  from  Liienncc  downwards,  it 
seems  probalile  that  tho  Dublin  phyftician  was  correct.  There  are,  no 
doubt,  many  ciisea  of  primary  bronchiectasis,  such  as  those  which  follow 
whooping-cough  or  !n*oncliitij$  in  children,  and  lead  to  uniform  cylin- 
drical dilatation.^  without  consequent  fibrous  tluckeinng  ;  and,  again,  such 
as  form  the  bronchial  |K>uehes  which  have  been  dcjicril>ed  as  retention- 
cysts  in  fetid  bronchitis.  The  saccular  dilatations  in  cirrhosis  are  often 
extremely  irregular,  and  in  some  parts  so  closely  packed  together  that 
scarcely  any  pulmonary  tissue  is  left  between  them. 

The  result  is  contraction  with  diminution  in  bulk  of  the  affected 
parts  of  the  lung.  There  may  be  emfihysema  in  the  p?irts  unaffected 
by  cirrhosis,  and  sometimes  large  sul* pleural  Imllie  are  seen.  On  the 
whole,  however^  the  process  is  that  of  contraction.  The  afiected  lung 
becomes  smaller  as  well  as  denser ;  and,  when  one  side  only  is  afiectedt 
tho  opiKwite  lung  may  be  hypertrophied  and  tho  mediastinum  dragged 
over  l>y  tho  dise.'iscd  lung. 

Beside  bmnchiectitsis,  emphysema  is  also  very  frequently  present,  and 
shows  its  charaetenstie  signs  during  life  and  ana  torn  ieal  appearances  aft^r 
death.  Sometimes  the  hypertrophic  pleurisy  which  hiis  been  the  starting* 
point  of  pulmofiaiy  cirrhosis  is  only  pirt  of  a  general  chronic  inflamma- 
tion with  thiekcning  of  the  whole  pietu'o-peritoneal  ca\ity  ;  and  lungs, 
heart,  atid  abdominal  viscera  are  all  affected  by  a  similaF  process  (PrtiA. 
Jr.  1882,  \x  172). 

Symptoms.— These  are  often  obscure  and  difhcidt  of  interpretation. 
They  are  chiefly  of  a  pliysical  kind.  More  or  less  diilness  an  i>ercU8sion 
will  be  present,  due  prolialjly  to  thickened  pleura  rather  than  to  the 
pidmonary  cirrhosis  itself.  Bronchial  l»reathing  may  be  he^ird,  although 
this  is  fjir  from  constant ;  more  often  the  pulmonary  murmur  is  obscured 
by  rhonchus  and  sibilus ;  but  perhaps  the  most  fref|uent  auscultatory 
sign  is  the  presence  of  vWt^^  meihum  or  large,  and  sometimes  g^irgling, 
accompanying  inspiration  and  expiration.  Not  infreipiently  deficiency 
of  breath -sounds,  coml»ined  with  tho  dulness,  may  mise  a  doubt  whether 
there  be  an  effusion  of  pus  or  senim  in  the  pleui-a. 

Expectoration  is  commoidy  abundant,  muco-purulent  iit  quality,  and 
often  nummular.  Haemoptysis  is  not  unknown,  even  when  cases  of 
chronic  phthisis  care  carefully  excluded. 

Oti  inspection  the  atfected  side  moves  less  freely  than  the  sound  one, 
and  is  ascertained  l»y  the  cyrtometer  to  be  the  smaller.  Owing  to  tho 
same  process  of  contraction  the  cardiac  impulse  may  be  displaced  towards 
the  affected  side,  or  may  bo  higher  than  usual. 

There  is  often  no  pyrexia ;  the  temperature  is  never  high  unlesSj 
as  occasionally  happens,  septiceemia  ensues  from  ulceration  of  dilated 
bronchial  cavities.  There  ia  dyspnoia,  increased  on  exertion,  and  the 
fingers  ixiv^^  be  clubbed. 
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Xalural  hisiorif. — Cirrhosis  of  the  lung  may  come  on  at  any  age  ;  but 
the  majority  of  the  patients  are  under  fifty.  It  is  rare  in  children, 
but  not  very  rare  between  1 5  and  20.  The  rlisease  is  more  common  in 
men  thaij  in  women.  It  is  often  associiit-ed  with  intemperate  habiU,  and 
eometimos  with  a  similar  interstitial  fibrosis,  degeneration,  and  shrinking 
of  the  kidneys  or  the  liver j  or  with  chmnic  peritonitis  as  well  as  pleurisy. 

Diagnosis. — Some  definitions  of  this  disease  would  include  all  cases 
in  which  the  physical  signs  denote  a  contracted^  indurated,  and  com- 
psifatively  airless  condition  of  one  or  both  lungs,  due  to  fibrous  degenera* 
tion  of  the  pulmonary  tissue,  with  the  presence  of  numerous  cavities 
containing  pus  aiul  niucus.  In  the  majority  of  such  cases,  however,  this 
condition  is  flue  to  tul>erculous  infcetioa  The  tubLTculous  disease 
&ffeet«  lioth  lungs ;  it  begins  in  the  apices  and  travels  downwards.  The 
cavities  are  excavations  due  to  ulceration — ^vomicte  in  the  technical  sense 
of  the  word.  In  fact  the  disease  is  chronic,  and  sometimes  obsolete, 
tuberculous  phthisis.  Many  of  the  earlier  cases  recorded  by  Andral, 
Corrigan,  and  Adilison  were  nndDul)tedly  tuberculous  ;  and  the  sjime 
criticism  applies  to  a  majority,  at  least,  of  the  cases  which  have  been  de- 
8cril>ed  by  the  late  Sir  Andrew  Clark  and  other  writers  as  "fibroid  phthisis/' 
The  long  controversy  as  to  the  degree  in  w^hich  the  names  pulmonary 
tubercle  and  phthisis  are  coextensive  in  signification  may  now  be  re- 
garded as  settled  ;  and  the  final  verdict  is  in  favour  of  the  doctrine 
originally  taught  by  Laennec,  and  against  that  which  distinguished 
Ijctween  tuberculous  and  n on  -  tuberculous  phthisis.  All  phthisis  is 
tuberculous ;  but,  along  with  tubercle,  catarrhal  pneumonia,  congestion, 
ulceration,  bronchi ti.^,  pleurisy  and  fibrosis  are  always  present.  Phthisis 
of  rapid  course,  with  extensive  ulceration  and  congestion,  may  still  be 
called  **  pneumonic  " ;  and  cases  which  are  long  protracted,  and  perhaps 
at  hist  cured,  w^ith  abundant  cieatiisation,  may  still  be  called  **  fibroid,"  or 
rather  "  fibrous  "  ;  but  these  are  forms  of  essentially  the  same  disease. 

If  all  cases  of  cirrhosis  of  the  lung  were,  as  the  late  Br.  Moxon  put 
it,  "phthisis  in  the  prteter- pluperfect  tense,"  there  would  be  no  need  for 
the  name ;  or,  if  retained  at  all,  it  would  merely  denote  an  anatomical 
condition  present  in  various  degrees  in  all  cases  of  chronic  phthisis. 
There  is,  however,  abundant  evidence  that  cirrhosis  may  be  independent 
of  tubercle  from  beginning  to  end  ;  and  the  problem  is  to  distinguish 
this  non4uberculous  disease  from  the  much  commoner  cases  of  chronic 
phthisis  which  simulate  it,  as  well  as  from  the  fibrous  degeneration 
which  accompanies  syphilis  of  the  lung. 

In  the  first  place,  phthisis  almost  always  affects  both  lungs,  cirrhosis  is 
is  a  rule  confine*!  to  one.  Either  disease  may  follow  chronic  bronchitis 
0r  repeated  pleurisy  ;  but  in  phthisis  other  organs,  sooner  or  later, 
partake  in  the  disease.  Accordingly  the  presence  of  laryngitis  with 
hoarseness  or  aphonia,  diarrhoea,  symptoms  of  tubercle  of  the  testes  or 
kidneys,  of  joints  or  of  lymph -glands,  is  good  evidence  that  the  disease 
of  the  lung,  however  chronic,  is  tuberculous  phthisis.  Cirrhosis,  on  the 
other  hand,  is  confined  to  the  chest.     It  ia  a  purely  local  condition ;  and 
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ita  symptoms,  in  jiature  and  degree ,  depend  entirely  upon  the  physiological 
effects  of  the  local  lesion.  No  doiibt  the  ili-ignosis,  conipiratively  easy 
as  it  is  in  the  doiid-house,  is  sometimes  diSicult  at  the  Iwdside ;  Imt  the 
presence  or  absence  of  the  Ijucilhis  of  Koch  shoiihl  he  decisive. 

Next  to  chronic  phthi«?is,  empyema  13  perhaps  the  affection  most 
likely  to  be  eorifoinided  with  cirrhosis  of  the  hniji^.  In  both  cases  the 
symptoms  may  be  similar,  namely,  cough,  Avasting,  jmllor,  pyrexia, 
dyspiKfa;  and  in  both  there  may  Ije  chdness  at  the  l)aae  of  one  lung. 
In  empyema  the  breath-sounds  are  usually  absent  over  the  dull  area,  and 
there  may  be  no  expectoration ;  but  broncliial  breathing  is  occasionally 
heard  through  phnnitic  oHuHion,  and  if  an  empyema  have  opened  into 
the  lung,  the  expectoration  may  be  of  nuich  the  same  kind  as  that  which, 
in  a  case  of  cirrhosis,  proceeds  from  a  bronchial  pouclL  Moreover,  in 
empyema  some  amomit  of  contnictitm  of  the  allccted  8i<le  of  the  chest  is 
often  pi'csent.  The  physiad  conditions  are  so  similar  that  it  is  not 
surprising  to  find  the  physicid  signs  also  similar.  The  diagnosis  depends, 
in  mrjst  cases,  u{>on  a  knowledge  of  the  origin  and  progress  of  the 
patient's  illness.  In  this,  as  in  so  many  other  cjises,  a  right  decision  does 
not  depend  n|>on  a  single  so-called  pathognomonic  symptom,  but  upon  a 
wide  survey  of  probable  alternatives,  and  weighing  of  the  coume  and 
probabilities  of  the  individual  case  along  with  the  actmd  physical  signs 
present. 

After  all,  in  some  cases  puncture  alone  can  decide  the  matter^  and 
the  test  is  readily  appliciible. 

Progrnosis, — Cirrhosis  of  the  lung  is  always  a  grave  but  rarely  a  hope- 
less conditi<:tn.  The  forecast  varies  with  the  amount  of  hnig  involved, 
wth  the  duration  of  the  disftise,  and,  most  of  all,  with  the  degree  of  general 
disturlmnce ;  loss  of  appetite,  anamiia,  w^asting,  sweating,  vomiting,  or 
diarrhiea  are  unfavounvlile  circumstances,  ^Vhen  the  patient's  weight  i« 
kept  up,  and  he  eats  and  sleeps  well,  w^e  may  hope  that  even  extensive 
cirrhosis  of  the  hnig  may  gradually  lead  to  contractitin  and  obliteration 
of  cavities,  and  final  cicatrisation  of  the  affected  parts  with  hypertrophy 
of  the  opposite  lung.  Such  a  complete  cure  is  no  doulit  excc]>tional  ; 
more  often  the  disease  passes  into  a  permanently  chronic  condition,  and 
the  patient  dies  at  last  from  bronchitis  aflecting  the  sound  lung,  or  from 
some  intercurrent  affection. 

Among  the  complications  to  which  the  patient  with  cirrhosis  is  liable 
may  be  mentioned — first,  dilatation  of  the  right  side  of  the  heart  and 
an:is;irca;  ncxt^  seiaticiymia  from  ulceration  of  one  of  the  bronchial 
caWties  ;  more  rarely,  abscess  of  the  brain  from  pyif  inia  of  a  similar  origin  ; 
or  lardaceotis  dise^ise,  the  result  of  prolonged  suppuration. 

Treatment. — From  the  nature  of  the  case,  the  treatment  must  fee 
tentative  and  expectant,  following  the  indications  of  the  patient  ratht?r 
than  of  the  local  disease.  We  endeavour  to  keep  the  expectoration  from 
becoming  fctid^  and  to  check  its  amoimt,  to  relieve  cough,  particularly  at 
night,  by  paregoric  and  other  anotlyncs,  and  to  hasten  the  process  of 
cicatrisation  by  occasioaal  counter-irritants,  or  by  strapping  the  atfected 
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ride  wMl  jvl/ister,  Iiihalutions  of  tiirpeiitinf,  tliymol*  Icrcbcne  or 
creasote  are  oftoti  useful  in  lessoning  I  lie  secreticm  and  correcting  fcetor. 
At  the  sjime  tinie,  l>y  help  of  mineral  acids  and  bitters,  particularly 
c|uinirie  and  tmx  vomit-a,  we  try  to  improve  the  patient^B  appetite ; 
with  the  same  ol>jeet  wo  give  him  varied  and  abundant  food,  e^jUf^nltiug 
rather  his  ow  n  ctaprice  than  ordinary  rules  of  diet :  of  stimidant.s  by 
fur  the  most  useful,  if  the  jwitient  can  bear  it,  is  malt  liquor,  pu^ticnlarly 
porter.  Lf  this  cruise  cough,  constipation,  or  headache^  ale  or  light 
(k'nnan  bt^er  may  l>e  talicii  with  iidvantage  at  the  mid  day  meal.  Some- 
times wine  is  iK^tier  rclishetl  and  proves  more  useful ;  in  moBt  cases  it  is 
certainly  superior  to  alcohnl  in  the  form  of  spirits;  if  given  at  all, 
bmndy  is,  ;is  a  rule,  mt>st  useful  ^\  hen  gT^  en  as  a  sedative  at  night. 

Whenever  the  weather  permits  it^  the  patient  should  be  taken  out  of 
doors.  When  this  is  impracticable,  he  may  sit  before  a  ividely  open 
window,  warmly  wmppod  up,  and  lireathing  through  the  nostrils  with 
the  mrmth  persistently  closed.  Fresh  air  often  proves  the  most  powerful 
promoter  of  appetite  and  of  sleep. 

Cases  of  cirrhosis  of  the  lung  are  greatly  benefited  by  climatic  treat- 
ment \  removal  from  dust-lmlen  workshops  and  fi'om  fogg}'  towns  to  pure 
air  is  the  first  step  to  improvement,  and  may  often  cut  short  the  disease 
10  it«  early  stage.  A  mild  and  equable  climate,  such  as  that  afTurded  l:»y 
the  sotith-west  co;ist  of  England  and  many  parts  of  Ireland,  is  tlie  Ijest 
for  these  ixitients. 

There  is  no  doultt  that  these  cases  are  among  those  that  derive  most 
"oonetit  by  spending  successive  winters  and  springs  on  the  Riviera,  at 
Palermo,  Corfu,  Cairo ;  or  in  islands  like  Madeira^  the  Canaries^  or  those 
of  the  Southern  Pacific.  If  the  patient's  means  are  ample,  this  arrange- 
ment is  the  best  than  can  be  made  fur  his  advantage,  \V'\xh  art.  "  Climate 
in  Disease/'  vol  i.  u.  247.] 

P.  H.  Pve-Smith, 

REFERE^'CES 

Broncho-pneumoEia  (Pulmonary  catarrh):  1.  Fox,  Wilsok.  Diuam t^f  iht Lungn^ 
"  Broncho- pneimionia/*  p.  378. — 2.  OnoiiHAnT.  Dis^^as^s  of  Chifdren^  chnp.  ii. 
*' Pneumoni*.*' — H.  Jubgknson.  Ziemssens  Uandbuch. — 4.  Walshe,  IM»,  of 
immp,  4th  ed.  1871.^5.  Smith^  Eustace.  Disease  in  Children,  chap,  v,  **  Catarrhal 
'Jffcffl union ia." — 6.  We>^t,  Cua.s.  iMicasn  of  Ohildren.^  lectures  xviii.-xx.  **  Cipillnry 
VHiiichititi/' — 7.   VoM  ZiEMSsEN,      Piturifit  u,  Pncumtfnie  in  Kindemltcr, 

Interstitial  pneamonia  (CiirhoBis  of  the  lung:):  1.  Addison.  Guys  H^^j.  Rep, 
tii^ ,—1't,  Cul lee k^d  works.  N.  Sy d .  8oc,  — 2.  A s  1> n a l.  CH n i^j m  mSd.  — 3 .  B a ht i a n . 
Wmrnoldh  Sff stem,  vol.  ill.  ;  and  Path.  Trans,  vol,  xix,^4.  Biehmek.  *' Bronchieuer- 
wcitcruiif,"  rfrcAoi/'** ^4rcAir,  vol.  six. — 6.  Dr  Caste l.  1884.— (L  Coats.  Manmiiof 
P^'i  f'-'  -  5^36,  — 7 .  Cm  A  Hcut .  "  P n  evi m  onie  chroniq  u e ,  **  ThiSf  du  conam  rs  d\vjriga^ 
l*^  :  joted  la  Stitncc. — 8.  Couhioak.     Dublin  Rosp.   Gazrtte,   1857;  iJubNn 

If      ,    ;,  ISaS,  vol.  siii.— 9.  Facoe.     Path.  Tr.  1868,  vol.  xx.— 10.  Fox,  WiL.iOX. 

IhMou  of  the  Lungs,  p.  412.^11.  SMATTrcK.  '*Cirrhosia  of  the  Lungs,"  Boston 
Jiftl,  and  Surg,  Journ.  cvii.  1882. — 12,  Stewart,  Tuos,  GkaiKgeil  Min.  Monthly 
Jaurn,  1866.-13.  Sutton^  H.  G.  **  Fibroid  Degpncration  of  the  Lungs,**  Med.* 
Chir,  Tr.  1865,  with  34  cases.— 14.  Wilk;?.  Path,  2"rans,  voL  viil  1S56»  p.  40;  and 
lAdurts  on  Path.  AruiL  did  ed.  1889,  p*  352. 

P.  H.  P.-S. 


156 


SYSTEM  OF  MEDICINE 


PHTHISIS   PULMONALIS 

Causes. — The  causation  of  phtliisis  pulmonalis  is  a  mfitter  of  far- 
reaching  imjjortance  to  the  liumiiti  racei  iiiasnuieh  as  statistica  fshow  that 
one-sevenlh  of  tho  total  death-rate  of  the  world  is  attributa!>lo  to  this 
diseaee. 

Phthisis  wa«  known  to  Hippocrates  (460-377  B.C.);  and  in  alt  prob- 
ability it  has  existed  from  the  earliest  times. 

Oeoffraphff. — Laliorioiis  and  careful  research  has  establishe*!  the  fact 
that  the  geographical  distrilmtion  of  phthisis  is  coextensive  with  the 
habitable  re^ons  of  the  globe»  We  have  the  high  authority  of  Hirsch 
for  the  Btateraent  that  pulmonary  consumption  is  "a  disease  of  all  times 
and  countries/' 

But  although  it  cannot  be  admitted  that  any  part  of  the  world 
manifests  a  complete  immunity  from  this  disease,  Lombard  s  maps  show 
that  it  13  all  but  absent  in  certain  Arctic  regions,  deserts,  and  places 
situated  at  great  altitudes  ;  in  other  words,  as  pointed  out  by  Dr.  Ransome, 
just  where  the  population  is  most  scanty.  If  we  survey  the  statistics  of 
various  countries,  a  special  incidence  on  certain  districts  and  towns  comes 
out  in  the  clearest  manner.  It  is  perhaps  doul>tful,  as  Hirseh  remarks, 
whether  a  comparison  of  the  statistics  of  different  countries  possesses  the 
same  value  as  a  study  of  the  returns  of  individual  towns  or  districts, 
which  ensure  a  greater  degree  of  accuracy. 

Climale.—The  influence  of  climate  has  been  much  discussed.  Some 
writers  hold  that  phthisis  is  commoner  in  hot  than  in  cold  countries  ; 
others  again  consider  that  it  is  of  more  frequent  oecuTTenee  in  tem- 
perate climates.  Bnt  a  review  of  the  information  at  present  available 
leads  to  the  conclusion  adopted  by  Hirsch,  that  "  the  mean  level  of  the 
temperature  has  no  significance  for  the  frequency  or  nirity  of  phthisis  in 
any  locality."  A  few  examples  will  illustrate  this  point.  The  mortality 
from  this  (^use  in  Iceland  is  very  low,  whereas  in  North  Greenland  phthisis 
is  one  of  the  commonest  causes  of  death.  On  the  north  coast  of  Africa, 
Morocco  and  Algiers  are  distinguished  by  a  remarkable  freedom  from 
consumption  ;  but  at  Tunis,  and  at  Alexandria  and  Damietta  on  the  sea- 
coast  of  Egyptj  the  disease  is  very  prevalent :  in  the  interior  of  l^pper 
and  Lower  Egypt,  on  the  other  hand,  phthisis  is  decidedly  uncommon, 
Other  discrepancies  e<|ually  striking  might  be  quoted  to  prove  that  places 
sharing  a  similar  climate  may  widely  differ  in  their  phthisis  deiith-rate. 

Consumption  seems  to  follow  in  the  wake  of  advancing  civilisation, 
especially  where  men  congregate  together  in  large  numbers.  All  accomits 
agree  as  to  its  extraordinary  prevalence  in  New  Cjiledonia,  Hawaii, 
Tahiti,  and  other  South  Pacific  Islands*  There  is  a  strong  consensua  of 
opinion  that  phthisis  has  become  far  more  rife  in  these  parts,  and  also 
among  the  ^laoris  of  New  Zealand^  since  the  date   of  the  European 
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immigration;  wlien,  as  Hirsch  sajs,  "the  natives  began  to  adopt  the 
laanners  and  haVjfts  of  the  Europeans."  Until  recent  times  tbe  mortality 
from  this  disease  among  the  troops  of  the  liritish  Army  in  the  ninfit  widely 
separated  parts  of  the  worM  was  deplomhly  high,  more  partieularly  in 
times  of  peace ;  and  often  considerably  exceeded  the  mortality  of  the 
resident  population.  Inipmved  hygienic  arrangements  in  the  litii  racks, 
especially  as  regards  overcrowding  and  ventilation,  have  reduced  the 
death-rate  from  phthisis  in  the  most  reniarkalile  manner. 

Such  facts  cannot  lie  reconciled  with  the  belief  that  elim.ate  is  an 
importiint  etiulogieul  factor.  But  while  the  evidence  negatives  the 
opiinon  that  hot  climates  favour  phthisis,  id  I  authors  are  agreed  that 
the  disease  in  tropical  countries  assninos  a  most  acute  and  virulent  tipe. 

Moisture, — A  maleficent  iiitluence  has  been  ascribed  to  moisture  of  the 
atmosphere  and  soil.  In  America,  Bowflitch  wa«  led  to  l>eiieve,  hy  an 
inquiry  into  the  incidence  of  phthisis  on  the  inhabitiuds  of  certain  places, 
that  the  disease  is  moat  prevalejit  in  areas  where  the  soil  is  impreguiited 
with  moisture.  He  found  in  cort^dn  localities  that  ethcient  tlnunage  was 
followed  by  a  diminution  of  phthisis.  Dr.  Milroy^s  investigatiojta 
in  Scotland  gave  similar  results.  Working  out  the  same  id<\a  in  England, 
a  few  years  later,  Sir  Geot  ge  Buehaoan  made  the  discovery  that  in  several 
towns  the  phthisis  death-rate  had  undergone  a  notable  decrease  since  the 
introduction  of  an  improved  system  of  sew^erage — a  residt  which  he 
attributeil  to  draining  of  the  subsoil  %vatLT.  He  accordingly  expressed 
tbe  opinion  that  the  mortality  from  consumption  is  directly  related  to  the 
degree  of  dampness  of  the  soil.  But  there  are  certain  considerations 
which  make  it  difficult  to  regard  this  conclusion  as  one  of  general  appHca- 
tion*  For  example,  in  one  of  the  towns  investigated  hy  Buclianan  the 
mortality  from  phthisis  rose  remarkal>ly  after  carrying  out  the  drainage 
work;  moreover,  in  Berlin,  anrl  some  other  towns  in  Germany  and  in 
England,  improvement  in  drainage  hiis  not  been  followed  by  the  grxnl 
results  anticipated  Ijy  Buchanan.  Lastly,  in  some  of  the  districts  quoted 
by  Buchanan  in  siippjrt  of  his  hypothesis,  subsequent  investigation  by 
Dr.  Kelly  has  elicited  the  fact  that  tbe  diminution  in  the  phthisis  rate 
noted  at  first  has  not  been  sustained  in  recent  years ;  and,  as  Dr. 
Payne  remarks,  although  the  subsoil  of  Lontlon  is  liecoming  drier 
every  year,  owing  to  the  largo  area  covered  liy  houses  and  almost 
impervious  pavements,  there  is  no  corresponding  decrease  in  the  amount  of 
phthisis  in  this  town.  It  is  indeed  a  significant  fact  that  m  so  w*et  a 
connuy  as  Holland  the  death-rate  from  phthisis  is  nither  low\  From 
these  considerations  we  are  driven  to  lulmit  with  Hirsch  that  other 
etiological  factors  lieside  the  influence  of  soil  are  probably  concerned — 
^^  factoids  that  **  serve  to  neutralise  the  benefits  even  of  the  most  favotirable 
^^P     conditions  of  soil/' 

W  ^//i7m^/<-.^(  observations  made  in  divers  parts  of  the  w^orld  have  left 

I  no  doubt  of   the   infrequency  of    phthisis  at   higher  altitudes,    though 

I  in^tancGs  of  the  disease  are  not  w-anung  even  at  the  very  highest  points, 

I  The  sporseneas  of  the  population  at  such   levels  may  account  to  some 
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extent  for  th{ 

conimerciiil  and  not  very  suniUry  towns  m  iMexico,  and  on  the  Andes, 
Bitnated  at  an  elevation  of  from  7000  to  13,000  feet,  the  extreme  rarity 
of  phthisiis  us  generally  admitted ;  a  proof,  as  Hirscli  writes,  **  that  the 
inflnences  which  go  \nth  very  cotisideriihle  altitudes  have  the  power  to 
overcome  those  detrimental  things  that  arise  from  a  bad  kind  of  hygiene 
anfl  social  lifo^  in  so  far  as  they  tend  to  prodnee  consumption." 

SUitisties  from  Switzerland  strongly  confirm  the  opinion  that  a 
great  elevation  atl'ords  some  protection^  though  they  snpply  no  prir^of  of 
anything  like  complete  immunity.  The  explanation  of  the  beneficial 
action  of  altitude  is  by  no  means  clear.  The  extreme  freetlom  of  the 
air  from  impurities  of  all  kinds  and  the  dryness  of  the  atmosphere 
have  been  alU^ged  us  the  principal  causes.  But  in  the  case  of  the  un- 
sanitary towns  on  the  Andes  aliove  referred  to,  the  absence  of  organic 
atmnspheric  impurities  cannot  \m  iissumed  ;  and  that  dryness  of  the  air  does 
not  in  itself  confer  any  protection  is  clearly  nhown  Iiy  the  returns  from  the 
towns  on  the  sea-coa-st  of  Egypt  bo  which  attention  has  already!*een  directed- 
Hirnch  makes  the  suggestion  that  people  living  at  great  elevations  and 
brejithiiig  rarefied  air  are  obliged  to  make  deeper  inspiration,  and  acquire 
in  consequence  a  mtire  vigorous  development  of  the  respiratory  organs, 
which  are  thus  enal^ed  to  offer  a  more  jKiwerfid  resisUnco  to  external 
influeQces.  The  bearing  of  this  view  on  the  baeillary  origin  of  the 
disease  will  be  discussed  further  on. 

No  mm  is  exempt  from  the  ravages  of  consumption.  Hirsch  states 
that  among  the  Kanakas- — the  natives  of  New  Caledonia — two-fifths  of  the 
total  mortality  is  due  to  phthisis.  And  lh\  Osier  states,  on  the  authority 
of  Surgt^on  Kenueily,  that  the  moi  tsdity  from  this  cause  in  a  irilie  of 
Red  Indians  of  the  liocky  Mountains  living  in  a  splendid  climate  amounts 
to  23  per  cent  of  the  total  deiith-mte.  The  Negro  appears  to  be 
extremely  vulncmlile,  especifilly  when  removed  from  his  own  country ; 
and  in  this  race  phthisis  runs  a  very  acute  course. 

The  evidence  with  regard  to  the  Jews  is  somewhat  aml>iguous,  Tliere 
is  a  general  impre.'^sion  that  Jews  are  less  afflicted  with  tubereidosis  than 
Christians.  This  has  been  accounted  for  by  the  more  careful  selection  of 
carcases  in  Jewish  slaughter-houses,  and  by  the  more  frequent  house- 
clearn'ngs  practised  by  the  Hebrews.  There  is  some  rejison  to  believe 
that  this  favourable  estimate  applies  only  to  the  well-to-do  members  of 
the  commuTnty.  Further  investigation  must  decide  whether  the  current 
opinion  is  correct  or  not. 

Sochhi/iml. — We  have  now  to  consider  another  class  of  etiological 
factors  ;  the  density  of  population,  and  cert-iin  injurious  influences  con- 
nected with  trades  and  occupations,  particularly  those  which  involve  an 
indoor  life. 

As  the  general  result  of  stiitistical  inquiry  in  different  countries,  it  is 
clearly  proved  that  the  mortidity  from  phthisis  is  lower  in  the  country 
than  in  the  towns  \  and  tliat  in  the  Cikse  of  towns  the  mortility  on  the 
whole  increases  with  the  populatiom     The  proneness  to  phthisis  manifested 
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liy  dwellers  in  io\\T\%  scorns  to  lie  largely  connected  with  overcrowding 
in  n>oms  Wil}'  ventilated  and  lighted.  Nnmeruus  investigations  have 
attested  the  high  death -rate  from  phthisis  in  convents,  Bi-steihoods, 
miJitary  barracks,  and  above  all  in  prisons.  These  institutions  ha\  e  been 
Dutorious  for  overero^v  ding  and  defective  ventilatinn.  In  jails  and 
ivent«  insufficient  fiMid  antl  intloor  confinement  have  no  don1)t  militated 
alio  agiiinst  the  health  of  the  imnatea ;  but  these  factors  cannot  he  said 
to  liavo  been  operative  in  the  case  of  mihtAry  barnicks.  Happily  the 
hygicnie  refomis  of  recent  times  have  eflected  an  enormous  redaction 
in  the  mortality  from  phthisis  in  such  institutions. 

Se^Ient^iry  oceu|mtions,  whether  in  town  or  country,  appear  to  dispose 
to  the  disease.  Certain  trades,  particularly  those  which  are  assc»ciat*d 
with  much  dust,  enjoy  an  evil  distinction  on  account  of  the  prevalence  of 
conamuvption  among  their  workers.  Attention  was  chiefly  directed  to 
this  point  by  Greenhow  s  excellent  reports,  in  winch  he  traced  the  iniiueuce 
of  dusty  occupations  in  originating  diseases  of  the  lungs. 

It  is  generally  bclievid  that  the  sharper  particles  of  dust  are  most 
injurious.  Flint  workers,  needle- polishers  j  file  -  cult  ers,  grinders  and 
pottei"s  supply  the  largest  contingent  of  pulmonary  diseases.  It  is  still 
undecided  whether  most  caaes  of  this  sort  attributable  to  dust  (*'pneu- 
nionoconioses "  of  Zenker)  are  of  a  tul»erculous  nature  or  not.  Some 
authors,  among  whom  is  Hilton  Fagge,  have  asserted  that  practically  all 
these  affections  of  the  lungs  are  tuberculous.  Others,  including  physicians 
who  have  seen  much  of  this  fonn  of  disease,  refuse  to  admit  the  truth  of 
this  sttttement.  It  seems  to  be  a  fact  that  in  sonie,  perhaps  in  most  of 
iuch  case^  manifest  tuberculous  lesions  are  found  after  death ;  but  even 
thea  it  may  sometimes  bo  difficult  to  decide  whether  tuberculosis  con- 
it*)*  the  substantive  disease,  or  whether  it  has  implanted  itself,  as  a 
►ndary  process,  in  lungs  already  the  seat  of  fibroid  changes.  The 
researches  of  Zenker,  Yirchow,  aiul  others  leave  little  doubt  as  to  the 
occurrence  of  circumscribed  non-ttibercular  filmxid  lesions  of  the  lungs, 
in  consecpience  of  the  irntation  of  finely  divitled  particles  of  iron  and 
other  metallic  or  minend  substances.  But  it  remains  to  he  proved  that 
massive  induration  of  the  lung  can  be  produced  by  this  cause  alone 
without  the  coexistence  of  tulierculous  disease.  This  much,  however,  is 
certain,  that  p^ulmonary  affections  in  persons  following  dusty  occnjmtions, 
if  not  always  in  the  first  instance  tuberctdous,  are  very  liable  to  become 
»o ;  the  chronic  intbimnuition  of  the  bronchi  and  lung  being  favourable  to 
the  development  of  this  infection. 

The  companitively  small  post-mortem  experience  in  this  variety  of 
pulmonary  disease  which  hns  fallen  to  my  share  has  almost  invariably 
revenled  the  presence  of  chronic  tuberculous  lesions  associated  with 
excessive  blaeltish  pigmentation  of  the  hings.  In  one  or  two  cases 
where  no  evidence  of  tuherctilosis  could  be  detected  the  lesions  consisted 
of  scattered  patches  of  filvrous  induration  in  the  fienbronehiid  districts. 
For  a  full  account  of  pneumonoconiosia  the  reader  is  referred  to  the 
article  on  the  subject  in  the  present  volume  (p.  242). 
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No  age  is  exempt  from  pulmonary  tuberculosis,  though  it  is  less 
common  at  the  two  extremes  of  life. 

The  view,  which  prevailed  until  recent  times,  that  infants  and  children 
under  two  years  of  age  are  scarcely  ever  attacked,  has  been  proved  to  be 
incorrect.  Landouzy  found  that  in  several  fatal  cases  of  broncho-pneu- 
monia in  children  under  two  years,  some  of  which  during  life  were  ascribed 
to  measles  or  cold,  tubercle  bacilli  were  present  in  the  broncho-pneumonic 
patches ;  although  the  naked-eye  appearances  of  tuberculosis  were  not 
recognisable.  These  observations  were  made  at  an  infant  asylum  in 
Paris,  in  which  institution  one-third  of  the  deaths  among  the  children 
proved  to  be  the  result  of  some  form  of  tuberculosis. 

Sex. — The  following  statistical  account  by  Dr.  AV.  Ogle,  formerly 
Registrar-General,  deals  >nth  the  subject  of  age  and  sex  on  a  very  large 
scale. 

"There  is  practically  no  difference  between  the  two  sexes  in  their 
respective  liabilities  to  death  from  phthisis  when  all  question  of  age  is 
put  aside.  For  the  mean  annual  mortality  of  males  on  an  average  of 
thirty  years  from  this  cause  is  2418,  and  of  females  2428  per  million 
living.  .  .  .  But  when  instead  of  taking  the  aggregate  rates,  that  is,  the 
death-rates  of  each  sex  en-  bloCy  irrespectively  of  age,  we  take  the  rates  at 
each  successive  age  period,  there  are  found  to  be  very  remarkable  differ- 
ences between  the  sexes.  In  the  first  quinquennium  of  life  (0-5)  the  male 
and  female  rates  are  pretty  nearly  the  same,  the  male  being  only  very 
slightly  the  higher.  In  the  next  ^ve  age  periods,  covering  between  them 
the  interval  between  the  ends  of  the  fifth  and  thirty-fifth  years  of  life, 
the  female  rate  is  in  marked  excess  of  the  male  rate,  the  excess  being 
especially  notable  in  the  periods  from  ten  to  twenty  years  of  age.  After 
the  thirty-fifth  year  the  reverse  is  the  case,  and  the  male  rate  becomes 
the  higher,  and  remains  so  in  each  age  period  to  the  end  of  life. 


Table  A 
(Slightly  abridged) 

Mean  Annual  Mortality  from  Phthisis  (1 851-80)  per  1,000,000  living  at  all 
ages,  and  at  twelve  successive  age  periods. 


All 
Aj:.'!*. 

0 

1013 

1034 

993 

5 

161 
432 
491 

10 

838 

616 

1061 

ij 

20 

25 

35 

4b 

55 

2648 
3274 
2075 

65 

75  and 
upwards. 

Both  sexes  . 
Males  . 
Females 

2423 
241S 
2428 

2549 
2088 
3008 

3742 
3676 
3798 

4060 
3941 
4165 

3954 
4097 
3826 

3313 
3850 
2812 

1687 
2112 
1322 

613 
730 
523 
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Table  D 

I  Annual  Mortality  ( 1861 -SO)  per  1,000,000  Xwm^  of  Childreii  in  each 
Year  of  the  first  Quinquennium  of  Life  frum  Plitbisis,  Males  and  Females. 


Pfe 


UnUer  \ 

1 

2 

s 

4 

All  under 
SYmrft. 

FemAlc« 

1589 
706 

I3ii 

1205 

634 
655 

394 
409 

330 
360 

880 
842 

"  It  appmrs  from  this  tabic  that  the  male  death-rate  from  phthisis  in 

first  year  nf  life  is  more  than  twice  ad  high  as  the  female  rate ;  in  the 

:ind  year  it  is  also  the  higher,  but  only  to  the  extent  of  abont  3^  per 
cent;  while  in  the  third,  fourth,  ami  fifth  years  of  life  the  female  rate  is 
slightly  the  higher;  namely,  3*3  per  cent  in  the  third  year,  3  8  per  cent 
in  the  fourth  ye^r,  and  6*2  per  cent  in  the  fifth.  These  percentage 
cUlferenceH  are  slight ;  but  they  run  in  an  ascending  series,  and,  in 
oomhination  with  the  figures  in  Table  A,  seem  to  juatify  the  statement 
that  the  female  lialnlity  to  phthisis  begins  to  exceed  the  male  liability  in 
the  third  year  of  life,  and  coruinues  to  he  in  excess  till  somewhere  about 
ihirty-five  yeara  of  age — the  maximum  of  excess  being  in  the  ten  to 
twenty  years  of  age  jxjrifwl,  when  the  excess  reaches  50  per  cent." 

Dr.  Ogle  expreu<?sly  states  that  the  contrast  between  the  male  vaxA 
female  mortality  described  aliove  characterises  pidmonary  phtbisis  ;  and 
that  no  similar  contrast  is  observable  in  the  death-rate  from  other  tuber- 
culous diseases. 

It  is  not  easy  to  account  for  the  great  excess  of  the  male  rate  in  the 
first  year  of  life.  But  as  regards  the  decided  excess  of  the  female 
mortality  over  the  male  l>etween  the  ageis  of  ten  and  twenty,  Dr.  J.  F. 
Payne  points  out  that  it  Ls  at  this  period  of  life  that  the  diflerence 
y»etween  the  outdoor  life  of  boys  and  the  indoor  life  of  girls  begins ;  and 
he  suggests  that  the  excessive  female  mortality  at  this  age  is  connected 
with  the  existence  of  unfavourable  conditions  in  the  housa  But,  as  ho 
further  remarks^  "  the  greater  liability  of  the  male  sex  to  phthisis  after 
thirty-five  years  of  age  seems  to  be  quite  unexplained  by  such  considera- 
tions.'* 

Br,  Ogle's  Tables  show  that  the  excess  of  the  female  death-rate  is  not 
related  specially  to  the  child-bearing  period,  as  the  excess  over  the  male 
rate  Vjegins  to  decline  after  the  age  of  twenty ;  and  after  thirt3^-five  the 
rate  has  fallen  helow  that  of  the  male  sex. 

In  connection  M-ith  differences  of  sex  we  may  now  briefly  consider 
the  influence  of  menstruation,  pregnancy,  imrturition  ancl  lactation. 

Mm^lniation. — There  is  no  clear  evielence  that  this  function,  whether 
at   its   commencement  or   subsequently,   exerts   any  definite    causative 
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influence.  Irregnlanty  or  arrest  of  the  cat^mieriiu  seems  at  times  to  be 
coTiuecterl  with  tho  olivet  of  liniinopty-'si:^ ;  but  the  nature  of  this  assocta- 
tion  is  probably  less  intimate  than  at  first  sight  it  appeals  to  be.  For  it 
may  be  siifely  conchided  that  a  consi^lerable  pubnonary  hiiemorrliage  at  the 
oiitact  of  the  phthisical  symptoms  is  a  Bure  sign  that  the  disoase  is  ah'c^ady 
of  long  staniiing^  ahhongh  perhaps  hitherto  quite  latent.  Arrest  or  dis- 
oitier  of  the  menstrual  flow  may  occlusion  reflex  ^ascuhir  disturlmnce,  and 
BO  give  rise  to  ha'morrhago  from  lungs  already  diseiised  ;  but  the  occur- 
rence is  not  hy  any  m&ans  common. 

Pre(fmimj/.~nie  influence  of  pregnancy  has  been  much  debated. 
The  disease  not  infrequently  appears  to  extend  during  this  period ;  but 
the  impossibility  of  fixing  the  date  at  which  the  disease  begins  renders 
the  question  a  diflicnlt  one,  Wilson  Fox  consiiiered  that  the  rapid  in- 
crease of  phthisis  in  woman  bet  vr  ecu  the  ages  of  twenty  and  thirty -five 
points  somewhat  strongly  to  the  influence  of  pregnancy  in  the  develop- 
ment of  the  dise^ise.  The  force  of  this  argnment  is  weakened  liy  the  fact 
that  the  increase  in  the  male  rate  (see  Ogle's  Table  A)  in  the  same  penod 
is  almost  as  pronounced.  Dr.  IL  K.  Thompson,  as  tlie  result  of  a  stiitis- 
tieal  intiuiry  itito  the  subject  of  phthisis  in  women,  cotieludes  *^  that  the 
susceptibility  of  single  women  is  rapidly  diminished  after  thirty  years  of 
age,  while  that  of  marrii'd  women  maintains  its  intensity  between  twenty- 
five  and  forty  years  of  age  (that  is,  during  the  ehild-liearing  perio<l)." 

Partiiriimi. — It  is  not  common  to  find  that  symptoms  of  phthisia 
Bct  in  directly  after  parturition,  thougti  this  event  has  generally  an 
accclemting  effect  upon  pre-existing  disease, 

LtidaiiOfij  by  its  debilitaiing  iuHuencc  on  weakly  women,  may  no 
doubt  act  as  an  indirect  cause.  Di\  Pollock  states  that  the  periods  of 
puberty,  of  gestation,  rjf  partuiition,  and  of  lactation  are  fraught  with 
danger  to  jiersons  ilisposed  to  phthisis. 

The  influence  of  these  conditions  on  the  established  disease  will  be 
considered  in  a  subsequent  section, 

Gejieral  th'pnssififj  injltt/iir.^. — ^Among  the  remoter  causes  of  phthisis 
may  be  reckonexl  all  conditions  that  tend  to  lower  the  standard  of 
health  ;  such  aa  insufficient  food^  anxiety,  grief,  excessive  ment^il  work, 
want  of  exercise  J  fresh  air,  and  sunlight.  Among  diseases  that  have  the 
same  general  efleet  diabetes  mellitus  must  e^specially  be  namod^ — a  point 
on  which  all  authorities  are  now  agreed.  It  is  interesting  to  note  the 
liability  of  diabetica  to  another  disease  of  microbic  origin,  namely, 
carbuncle. 

Concerning  the  etiologie^al  importance  of  chronic  alcoholism,  malig- 
nant disease,  and  syphilis,  agreement  is  loss  generah  Both  cHnieal  and 
post-mortem  experience  alike  sup]3ort  the  view  that  topers  are  prone  to 
tubercnJous  affections.  The  frequent  association  of  peritoneal  tubercu- 
losis with  cirrhosis  of  the  liver  is  generally  recognised  by  pathologists. 
It  has  been  urged  that  alcohol  has  a  preventive  action ;  and  that  it 
tends  to  promote  fibroid  changes  if  ttilvcrculosis  should  Ije  contracted: 
both  Btatementa  are  at  vaiiance  ivith  my  own  experience. 
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The  ass<3ciatioii  of  pulmonary  tiihercnlosia  and  malignant  disease  uf 
rarious  organs  is  by  no  means  rare,  thongh  it  is  very  uncommon  to  find 
ciridence  of  simultaneous  activity  of  the  two  diseases.  Mr.  Roger 
Williams'  statisticid  investigations  appear  to  him  to  justify  the  conclusion 
thai  the  proclivity  to  cancer  is  closely  allied  to  the  tubercidous  diathesis. 

A  history  of  syphilis  ia  not  rarely  obtained  ffom  plithisical  pitients ; 
but  if  the  former  disease  be  possessed  of  any  ctiulugieal  influejicu  it  can 
only  be  of  an  indirect  character. 

Kheuraatism,  gouti  ijisanity,  chlorosis,  dyspepsia  have  also  been 
r^gftrrJed  as  etiological  factors;  but  their  connection  with  phthisis  is  not 
intiniAte. 

The  frequency  with  which  pulmonary  tuberculosis  appears  after 
meades,  inHuenza,  and,  to  a  less  degree,  afttr  whooping-cough  is  well 
kiiowiL  Although  these  diseases  cannot  be  regarded  as  immodiato 
it  must  be  a^^lmitted,  more  particularly  in  the  case  of  influenza 
f«id  m^isles,  that  they  are  apt  to  precipitJite  an  eruption  of  tuberculosis ; 
whether  it  be  in  consequence  of  the  attendant  pyrexia,  or  of  some  other 
action  of  their  specific  virus.  There  is  more  to  be  said  in  favour  of  the 
view  that  a  latent  tuberculous  focus  is  lighted  up,  than  that  tuberculosis 
is  initiated  by  the  presence  of  another  disease.  On  the  other  tiaod,  it  is 
possible  that  influenza  and  measles  may  cause  certain  changes  m  the 
bronchial  and  pulmonary  epithelium  which  result  in  a  lowering  of  their 
power  of  resistance,  n.nd  thus  lay  them  open  to  the  invasion  of  tubercle. 

Pneunumia. — It  h  an  old  belief  that  croupous  pneumonia  may  ter- 
minate in  pnthL^is ;  but  it  is  now  quite  certain  that  this  sequence  of 
erenta  is  irdiriit«»ly  rare.  Two  principal  fallacies  have  been  concerned  in 
tite  origination  of  this  erroneous  opinion  :  in  the  first  place,  certain 
rare  CHSca  of  pulmonary  tuberculosis  begin  with  severe  constitutional 
symptoms,  and  with  signs  of  extensive  infiltration  of  the  lung,  simulat- 
hig  acuta  pneumonia  ;  secondly,  delayed  resolution,  or  the  exceptional 
supervention  of  chronic  pneumonia,  may  give  the  impression  that  croupous 

imonia  has   terminated    in   phthisis.       Patients  suffering   from   the 

er  disease  often  declare  that  their  illness  began  with  **  inflammation 
of  the  lungs "  ;  but  such  statements  will  seldom  stand  the  test  of  a 
critieal  examination. 

Bronchiiis  not  uncommonly  appears  to  have  been  the  starting-point 
of  phthisis,  and  there  13  nothing  improl>able  in  such  a  belief  ;  liut,  more 
♦jfl^n,  careful  inquiry  will  elicit  the  fact  that  symptoms  of  phthisis  pre- 
the  attack  of  bronchitis.     In  m^iny   instances   where   iho   tuber- 

sia  appeared  to  have  supervened  00  chronic  bronchitis,  an  autopsy 

^^pnoQStrated  that  the  bronchitis  was  itself  symptomatic  of  chronic 
ry  tuberculoiiis.  Tlie  fact  that  many  phthisical  persons  attribute 
their  illneaa  to  a  simple  c^itarrh  posscssoj  little  scientific  value  j  for  what 

iient  do  patients  not  put  down  to  catching  cold  ? 

Plruristj. —Tha  oft-repeated  observation  that  an  attack  of  pleurisy  is 
frequently  followed  by  phthisis,  led  to  the  belief  that  the  latter  disease  is 
the  result  of  pleurisy.     But  there  is  no  doul>t  that,  under  such  circum- 
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stances,  the  original  pleurisy  has  itself  been  of  a  tuberculous  nature;  and 
Beeonilary,  as  a  rule,  to  tuberculosis*  of  the  lung.  There  is  no  reason  to 
think  that  simple  plciuisy  disposes  to  phthisis.  In  metapneumonic 
pleurisy,  whether  sero-hbrinous  or  pundent,  where  the  effusion  is  directly 
due  to  the  pneumonic  procesSj  recovery  is  generally  complete  and  per- 
manent It  is  believed  by  Koch  and  others  that  pleuritic  adhesions,  by 
impeding  the  movement  of  the  chest  walls  and  lung,  may  dispose  to 
phthisis.  But  patients  suffering  from  deformity  of  the  chest— as  the 
result  of  kyphoscolinsis^  rickets,  or  caries  of  the  spine — wherein  the  thoracic 
movements  are  greatly  restricted — so  rarely  acquire  pulmonary  tuber- 
culosis that  Rokitansky  came  to  the  conclusion  that  the  two  aftections 
arc  antagonistic. 

Tmmnaiism  has  been  supposed  to  play  an  important  part  in  the 
<^ausation  of  phthisis.  Mendelssohn  has  publiijhed  nine  cases  of  his  own, 
with  a  reference  to  seventeen  other  recorded  cases,  in  which  injuries  to 
the  chest,  of  various  kinds,  were  followed  by  pulmonary  tuberculosis. 
In  some  instances  h^Binoptysis  occurred  at  the  time  of  the  injury  or  soon 
afterguards ;  in  others  cough  and  symptoms  of  pleurisy  ensued  within  a 
few  days  or  weeks.  In  one  or  two  cases  an  interval  of  a  few  months, 
and,  in  one  case,  of  two  years,  separated  the  accident  from  the  appwir- 
ance  of  definite  symptoms.  Mendelssohn  ascribes  the  occurrence  of 
phthisis  in  such  circumstances  to  laceration  or  contusion  of  the  hmg,  and 
ui filtration  of  its  tissues  with  blood  or  inflammatory  products,  favouring 
the  entrance  and  germination  of  the  tubercle  l^acilli,  which  he  assumes 
to  be  more  or  less  ubiquitous.  From  the  rapidity  with  which  pulmonary 
symptoms  appeared  in  most  of  these  instances,  it  seems  more  reasonable 
to  suppose  that  injury  to  the  chest  wall  may  rouse  into  activity  some 
latent  tuberculous  f«>cus,  possibly  by  laceration  or  loosening  of  its  filirous 
capsule.  As  the  result  of  direct  questions  put  to  many  hundred 
patients  siiffering  from  phthisis,  I  have  met  Tfvnth  but  a  comparatively 
small  number  w^ho  referred  their  complaints  to  an  injury  of  any  kind.  In 
one  or  two  instances,  when  the  patient  gave  a  history  of  injury  to  one  side 
of  the  chest,  physical  signs  of  disease  were  confined  to  the  opposite  side. 

Aiifaijonum  of  other  dismses. — Ague  has  been  said  to  confer  a  protec- 
tion against  phthisis,  but  investigations  in  malarious  localities  in  various 
quarters  of  the  world  have  proved  that  no  such  antagonism  exists. 

An  attack  of  erysipelas  has  been  followed  by  arrest  of  the  pulmonary 
disease  in  a  few  recorded  instances. 

Bhease  of  fh  heart. — ^ Rokitansky  taught  that  all  conditions  which 
induce  a  state  of  venosity  of  the  bloml  impart  an  immunity  from  tuber- 
culosis. Among  the  aff'ections  included  in  this  category  he  placed 
caixliac  dilatation  and  hypertrophy,  whether  primary  or  the  result  of 
valvular  disease,  congenital  malformation  of  the  heart  and  great  vesselsi 
aneurysms,  deformity  of  the  chest  depending  on  rickets,  lateral  curva- 
ture or  caries  of  the  spine,  pleural  efi'usions,  chronic  bronchitis,  emphy- 
sema, 1  bronchial  dilatation,  pregnancy,  or  of  any  other  condition  tending 
to  obstruct  the  passage  of  venous  blood  through  the  right  side  of  the 
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heart.  Tho  relation  of  somo  of  these  afTections  to  phthisis  has  been 
alreaflj  mentioiicd  *  but  t!io  influence  of  cardiac  tliaease  must  now  be 
oon&idered.  It  is  undouhtcdly  uncommon  to  find  phthisis  and  disease 
of  the  heart  in  the  siime  patient,  Imt  this  association  is  by  no  means  so 
rare  as  RokitJinsky'a  stiiteroent  would  imply.  Most  writers  agree  in 
asLjing  that  mitral  stenosis  is  scarcely  ever  mot  with  in  this  association  : 
this  combination  is  rare,  but  I  have  seen  at  least  a  dozen  clinical  ex- 
amples ;  and  in  five  other  case^  the  two  conditions  were  found  on  post- 
mortem examination  to  be  associated. 

Kokitansky*s  view  that  the  antiigoTusm  of  the  two  affections  depends 
on  the  vcnosity  of  the  l>lood  has  been  oljjected  to  by  Lebcrt  and  others, 
on  the  ^ound  that  the  subjects  of  congenital  stenosis  of  the  pulmonary 
artery  are  exceeilingly  prone  to  contj^act  tubereulosis.  But  in  such 
persons,  as  Lebcrt  himself  admits,  the  lungs  are  often  small  and  unde- 
veloped, and  their  nutrition  must  l>e  below  the  average.  And,  although 
the  bronchial  arteries  are  aljnomuvlly  developed,  in  order  to  snpi)lemertt 
the  pulmonary  circidation,  the  lutigs  are  still  very  inadequately  supplied 
with  bloml,  and  are  less  capable  than  nomial  Ituigs  of  resisting  the 
action  of  the  tuberculous  virus.  It  appears  then  that,  in  the  ease  of 
pubuonary  stenosis,  increased  venosity  of  tlie  lilood  is  not  the  sole  or 
perhiips  the  chief  influence  at  work  ;  and  Leberts  objection  is  possibly 
not  so  fundamental  as  it  has  been  hehl  to  be.  Dr.  Pollock  considers 
that  hypertrophy  and  dilatation  of  the  heart  retard  the  progress  of 
tuberculosis,  and  that  under  sut-h  conditions  a  prolonged  duration  may 
safely  be  anticipjited.  This  c^bservation  is  a  very  true  one,  and  atTords 
support  to  the  theotT  of  antagonism. 

It  seems,  then,  that  Kokitansky's  doctrine  is  true,  though  true  in  a 
more  limited  sense  than  that  in  which  he  inteniled  it  to  be  taken.  All 
diseases  of  the  heart  which  l>ring  about  a  passive  congestion  of  the  lungs, 
and  consequently  an  increased  venosity  of  the  blootl,  confer  a  certain 
degrt^e  of  protection  against  pulmonary  tuberculosis ;  Imt,  in  the  words  of 
Peacock^  "this  opposition  certainly  in  no  degree  amounts  to  an  incom- 
patibility." 

GquL — In  the  rare  instances  in  which  gouty  persona  acqiiire  tuber- 
culosis the  disease  runs  a  vary  chronic  course, 

Infedion. — The  doctrine  of  the  infectious  nature  of  tuberculosisj  pro* 
mul gated  by  ViUenun  in  1805,  was  verified  by  Kobert  Koch's  discovery 
in  1882  of  the  imrnediato  oiiise  of  thu  disease,  the  tul^ercle  bacillus. 
After  much  difliculty  ho  succeeded  in  isolating  and  cultivating  the 
microbe.  In  artificial  nutrient  media  the  bacillus  was  found  to  grow 
with  extreme  slowness.  Ptne  cultures  inoculated  into  healthy  animals 
ptKliiced  tuberculosis  with  unfaihug  certainty.  From  the  fact  that  the 
roicrivorganism  can  only  be  cultivated  ^vithin  certain  narrow  limits  of 
temperature  (82"  to  105^  R,  the  best  temperature  being  that  of  the 
interior  of  the  human  body),  Koch  regarded  the  bicilH  as  tnie  {lanisites, 
"that  is,  Ji3  finding  the  conditions  necessary  to  their  existence  only  in 
the  animal  or  human  organisms," 


These  facts  have  been  confirTncil  by  many  observers,  but  Sir  H. 
Beevor,  by  means  of  the  methtKl  of  enlti\utioii  introduced  by  Nocard  and 
Koux,  claims  to  have  obtained  a  veiy  slow  gix^wth  at  a  temnerature  of 
60^  F*  If  this  observation  should  ]*e  eonfinned^  the  tubercle  bacillus 
could  no  longer  be  considered  to  be  an  oljli^^atory  panisite.  The  experi- 
ence of  all  investigators  supports  Koch's  statement  that  the  microbe 
resists  prolonged  drying  for  months ;  thotigh  when  exposetl  to  the  action 
of  putrefaction  it  loses  its  Yinilence  much  sooner.  The  presence  of 
oxygeu  is  necessary  for  the  growth  of  the  bacillus ;  sunlight  has  been 
said  to  retani  or  prevent  it. 

Persons  siitfering  from  tuberculous  disease  of  the  lungs  are  con- 
stantly expectorating  tubercle  bacilli  in  enormous  numbers.  That  the 
sputa  arc  infectious  has  been  ainindantly  proved  by  experiments  on 
aidnifils.  Koeh  and  many  others  consider  that  tuberculous  sputum  is 
the  chief  source  of  the  parasite.  The  extreme  tenacity  of  life  which 
characterises  this  bacillus  warns  us  that  the  sputum  is  dangerous  long 
after  it  has  becTi  cjtpellcd  from  the  lungs  of  a  phthisical  patient.  In 
many  well -authenticated  cases  accidental  inoculation  of  tmman  beings 
with  sputum  oi^  other  material  derived  from  tubercidous  persona  has  been 
followcfl  liy  local  or  generalised  tubcrcidosis.  In  one  case»  a  patient 
dying  of  gangrene  of  the  leg  was  inoculaterl  witli  ttilierculous  sputum, 
and  at  his  death  three  weeks  later  a  few  I'eeent  tubercles  were  found  in 
one  lung. 

Accidental  inoculation  of  the  skin,  mostly  of  the  hands,  has  occurred 
in  dilTercnt  ways;  for  instance,  from  washing  soiled  linen  of  tu1>erculou8 
people ;  by  a  scratch  from  a  broken  s})ittoon  used  by  a  phthisical 
patient ;  from  wearing  the  earrings  of  a  person  that  had  died  of  phthisis ; 
by  the  prick  of  a  morphit*  syringe  ;  by  post-mortem  examinations  of 
tuberculous  men  or  animals.  In  most  of  these  cases  the  tuberculosis 
remained  localised,  and^  in  some  instances,  the  disease  Mas  cured  by 
timely  excision  of  the  affected  parts,  liitnal  circumcision  in  Jewish 
infants  has  1>een  followed  in  several  cases  hy  tuberculous  ulcenition  of  the 
prepuce  and  swell  if  ig  of  the  inguinal  glands  :  in  some  instances  it  was 
proved  that  the  operator,  himself  tuberculous,  had  sucked  the  wound  to 
stop  the  bleeding;  in  one  case  where  a  phthi.sical  operator  had  not 
employed  suction,  he  had  squirted  wine  from  his  mouth  over  the  wound. 
Eacteriological  examination  of  the  ulcer  and  enlarged  glands  of  the 
infant,  and  of  the  sputum  of  the  operator,  was  cairicfl  out  in  some  in- 
stances, and  established  the  infective  and  tuberculous  nature  of  the  process 
beyond  all  doubt.  But  while  the  inoculabih'ty  of  tuberculous  sputum  can 
no  longer  be  denied,  it  is  nevertheless  apparent  that  direct  inoculation  is 
a  rare  occnrrencc  in  man,  and  in  no  way  accounts  for  the  great  mass  of 
luiman  tuberculosis.  The  rarity  of  this  motle  of  infection  is  explained 
by  Bfiumgarten's  disco\'ery  that  tubercuhjsis  cannot  be  induced  by 
inoculation  of  the  superficial  layei-s  of  the  skin,  subcutaneous  punctiuxj 
being  required  to  ensure  a  successful  result. 

The  fact  that  the  disease,  in  the  great  majority  of  cases,  appears  to 
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begin  in  the  lungB  suggested  to  Kocli  that  the  tubercle  bacilli  enter  the 
hotly  by  the  air  pa^iSiigus.  Ho  further  expressed  the  belief  that  the 
bacilli  were  derived  from  dried  epotum  which  had  heconie  pulverised, 
djifased  in  the  atmos^phere,  and  inhaled  iuto  the  lungs.  This  view  has 
hc»cn  adopted  by  most  subsequent  writers.  It  may  be  objected  that  this 
mode  of  infection  is  insusceptible  of  direct  proof;  a  striking  example, 
howe%*er,  has  been  recorded. 

Tappeiner,  by  spraying  tuberculosis  sputum  intii  a  cage  where  dogs 
were  confined,  succeeded  in  inducing  pulmonary  tuberculosis  in  some  of 
the  animals.  In  spite  of  repeated  warnings,  Tappeiner's  servant,  a  very 
robust  man  aged  foily,  and  free  from  hereditiiry  Uiint,  insisted  on  going 
into  the  cage,  and  contracted  acute  pulmonary  tuberculosis  from  which 
he  died  in  fourteen  weeks.  It  may  be  freely  admitted  that  the  cornli- 
ticins  in  this  case  were  not  strictly  parallel  to  those  that  ol>tain  under 
ordinary  ciixjumstances  where  the  amount  of  tuberculous  dust  inhidcd 
must  ho  very  small ;  yet  the  case  demonstitites  the  possibility  of  man 
acquiring  tubercuhisis  by  inhalation.  All  obser\*era  have  admitted  the 
difficulty  with  which  tul»erculosis  can  lie  commiuucated  to  animals  by 
means  of  inhalatirtn,  a  fact  which  Riuragarten  maintains  is  opposed  to 
Koch's  conclusions.  After  the  discovery  of  the  tubercle  bacillus  the 
view  was  very  generally  expressed  that  the  parasite  is  ubiquitous,  and 
that  every  one,  especially  in  towns,  must  be  fre*[uently  inhaling  the 
microbe.  But  a  careful  and  extensive  research,  con<lueted  in  Berlin  by 
Cornet^  proved  that  the  hacilhis  is  not  so  widely  distributed  as  htul  been 
assumed.  The  plan  which  Cornet  adopted  was  to  collect  dust  with 
Bterilised  instruruents  from  the  walls  nf  hospitds,  piisons,  asylums,  and 
private  houses,  and  from  the  public  streets.  The  dust  w^as  niixC'd  with 
sierilised  bi-oth  and  injected,  i\ith  full  antiseptic  precautions,  into  the 
pentoueal  caWty  of  guinea-pigs.  Many  of  the  animals  died  rapidly  of 
septic  peritonitis  ;  others  remained  in  good  health,  and  a  eerbnn 
number  contracted  tuberculosis.  The  specimens  of  flust  which  communi- 
cated tuberculosis  to  the  animals  were  obtained  from  [irivate  rooms  or 
wards  that  ha*l  been  inhabited  by  phtiiisical  persons;  whereas  in  surgical 
Mrard^i,  out~pxtient  departments,  and  in  quarters  not  occupied  by  such 
persons,  the  dust,  as  regards  tulierculosis,  gave  negative  residts. 

In  the  course  of  experiments  made,  after  Cornet  s  method,  by  Dr. 
Heron  and  Dr.  Ghaph'n  with  dust  from  the  Victoria  Park  Chest  Hospital, 
only  two  out  of  a  total  of  a  hundi  ed  griineu-pigs  inoculated  were  attacked 
hy  tul»erculosis.  In  both  these  cases  the  particular  specimen  of  dust 
came  fivim  the  main  ventilating  shaft,  which  1  r.d  not  been  swept  for 
forty  years.  Dust  tiiken  from  the  wards,  out-juticnt  waiting-room,  and 
pathological  laboratory  failed  to  cause  tuberculous  infectiitn  in  a  single 
instance. 

Dr.  C.  T.  Williams  succeeded  in  detrccting  a  few  tuliertle  bacilli  in 
the  air  of  the  Brcmipton  Hosjutal.  His  method  consisted  in  the  exjjosure 
of  gla^s  plates,  smeared  with  gl}  cerine^  in  the  ventilating  sliafts  f>f  a  ward 
set  apart    for   phthisical    patients.     After  some   days    the    plates  were 


examined  microscopically  and  a  few  bacilli  were  found.  It  w  very  prol> 
al4o  that  in  this  case  the  niicrol>cs  were  conveyed  to  the  glass  plates 
with  daaU 

Dr.  Kansomo,  by  condensing  the  breath  of  consiuoptive  people  in  a 
glass  gloljo  suiTounded  with  a  freezing  mixture,  wa3  alile  to  discover  a 
few  tuherele  bacilli  in  two  cases.  But  in  siicli  experiments  it  roust  Ik? 
ditfieult  to  prevent  patienta  from  coughing  and  expectorating  minute 
quantities  of  sputum  or  sidiva  whicli  may  contain  baciOi,  Numerous 
workers  have  f;iiled  to  verify  these  obser\ations,  and  wo  may  a^umo 
that  tbc  bacillus  is  not  exhaled  from  the  lungs  during  onliriary  respira- 
tion. Cornet  believes  that  the  great  majority  of  cases  of  pulmonary 
tuberculosis  are  the  result  of  inhalation  of  dried  sputimi  in  association 
with  dust. 

Othei-s  think  that  the  alimentary  canal  is  a  more  important  channel 
of  infeetioti.  Experiments  on  atnnials  have  prove*!  that  tuberculous 
material  when  swallowed  may  iniluce  tulx-rculosis  of  the  mesenteric 
glands  aiifi  intestine.  Consideiing  that  tuherele  bacilli  may  lie  dormant 
amiti  the  dust  of  houses  inhabited  by  phthisical  people,  it  is  not 
improbable  that  children  may  accidentally  coutanunate  their  food  and 
thus  ac(iuire  abdominal  tuberculosis.  Milk  and  butter  from  tuberculous 
COW'S,  and  the  flesh  of  oxen,  pigs,  and  fowls,  when  imperfectly  cooked, 
may  also  communicate  the  dise^ise. 

For  a  detailed  discussion  of  this  topic  the  reader  is  referred  to  the 
article  "Tuberculosis"  (vol  ii.  p.  29).  The  prepondemnce  of  primary 
disease  of  the  lungs^  however,  seems  to  Bupi>ort  Koch's  view  that  the 
virus  iu  most  instances  enters  the  Ijody  through  the  respiratory  system. 

The  difficulty  found  in  produemg  tuberculosis  in  animals  by  inhala- 
tion may  seem  to  oppuse  this  Wcw.  But  the  pulmonaiy  atfection  in 
man,  as  compared  with  the  artificially  induced  disease  in  animals  like 
guinea-pigs  and  nibbits,  is  ahvays  a  chronic  process.  If  an  animal  after 
iiioculatioti  fail  to  show  evidence  of  disease  in  a  few  weeks  or  months,  the 
experiment  is  generally  regarded  as  unsuccessful ;  whereas,  to  make  the 
parallel  complete,  continued  observation  for  a  much  longer  period  would 
be  required.  For  in  man  the  period  of  latency  of  pulmonary  tubercu- 
losis is  generally  one  of  months,  or  even  perha|js  of  years.  The  success 
of  infection  is  largely  a  matter  of  dose ;  a  very  small  dose  prorlucing  a 
chronic  afl'ection  or  no  result  at  all,  a  large  dose,  on  the  other  hand, 
causing  an  acute  infection.  Moreover,  variations  in  the  \arulence  of  the 
bacillus  may  be  evidenced  by  corresponding  differences  in  the  type  of 
disease.  Bacilli  Bulijected  to  the  action  of  desiccation  for  months  are  less 
capable  of  active  growth  than  when  fresldy  removed  from  the  animal 
Ixxly  or  from  artificial  cultivations. 

That  Cornets  injections  of  dried  tuberculous  dust  proved  fatal  to 
giiineJL  pigs  iu  a  compiratively  few  weeks  does  not  constitute  a  serious 
objection  to  this  conclusion  ;  injections  of  such  dried  matter  under  the 
skin  or  into  the  peritoneal  cavity  is  a  much  stmngcr  measure  than  its 
introduction  by  inhalation ;  for  in  the  latter  case  the  ciliary  movemeut 
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of  the  epithelium  and  the  vitid  resistance  of  tine  cells  of  the  respiratory 
tract  represent  a  powerful  defensive  mech.iiiisin  that  cunnot  bo  claimed 
lor  the  subcutaneous  tissue  or  the  serons  membranes.  The  existence  of 
such  a  mechanism  is  well  shown  by  the  history  of  antliracosis  and  other 
dust  affections  of  the  lungs.  Children  and  animals  li^'ing  in  the  dusty 
atratiaphere  of  towns,  as  Ruimgarten  remarks,  scblom  show  any  of  the 
pigmentation  of  the  lungs  find  bronchial  glantls,  which  is  never  altogether 
absent  in  adults  living  under  similar  conditions.  It  seems  as  if  the 
ciliary  action  of  the  epithelial  cells  can  remove  all  the  fitreign  policies 
lutroduced  with  the  air  up  to  a  certain  point  and  for  a  ccrUiin  length  of 
time ;  but  after  a  time  the  carbon  and  other  pjirtieles  enter  the  lymphatic 
Tcssels  and  become  deposited  in  the  hmgs  and  iu  the  neighbouring 
bronchial  glands. 

It  is  \'ery  probable  that  tubercle  bacilli  entering  the  mouth  are  taken 
up  by  the  tonsils  and  carried  to  the  cervical  glands ;  thence  they  may 
pass  into  the  large  lymphatic  vessels,  and  thus  ultimately  reach  the 
longs. 

House  infection. — A  considerable  number  of  observations  have  now 
been  recorded  in  support  of  the  view  that  the  tuberculous  vims  clings  to 
certain  dwellings. 

Dr.  Kansomc's  investigations  in  Manchester  and  Salford  have  shown 
that  tubercul<xsis  is  especially  apt  to  haunt  h^iuses  situated  in  close 
courtd,  nai-row  streets,  and,  above  all,  houses  built  biw^k  to  lack,  where 
ventilation  is  necessarily  defective.  Similar  observations  have  been 
made  in  America  and  Germany,  In  some  of  the  cases  pul>lished  the 
evidence  is  veiy  strong,  as,  for  instance,  in  the  following  by  Engelmann. 
A  newly-built  flat,  in  a  fairly  sjinitary  conditirtn,  but  badly  lighted  and 
ventilated,  had  been  occupied  for  eight  yoara  by  three  fanulies  in  succes- 
sion ;  all  of  them  had  presented  a  clean  bill  of  health  until  the  family 
X  took  up  their  residence  in  the  same  quarters.  In  this  family  the 
mother  was  consumptive  when  she  came,  and  died  in  the  flat.  Shortly 
i  the  family  left,  having  lived  there  for  one  year  only.  The  flat 
r0Ccuj)ied  1>y  the  family  Y,  of  seven  persons,  all  healthy  ;  after 
&  year  s  stay  they  left,  and  some  years  lat^T  the  father,  mother,  and  one 
son  died  of  phthisis,  and  a  lioy  of  chronic  peritonitis.  A  third  family,  Z, 
all  healthy  to  begin  with,  next  took  the  rooms :  one  child  died  of  menin- 
gitis, another  of  marasmus,  and  a  third  contracted  hip  disefise :  subse- 
quently the  father  died  of  phthisis,  another  child  of  meningitis,  the  mother 
acquired  consumption,  and  a  child  became  scrofulous.  A  foiu'th  healthy 
family,  W,  next  came  into  residence ;  after  a  time  the  mother  became 
phthisical,  and  two  children  died  of  meningitis.  In  reference  to  these  facts, 
I)r.  Payne  remarks  :  **  Summing  up  the  history  it  appeals  that  for  eight 
years  the  dwelling  was  free  from  tuberculous  diseases.  Then  came  one 
jaar*s  tenancy  by  a  person  already  tnbercnkms.  After  this,  in  a  period 
of  twelve  years,  at  least  twelve  cases  of  tuberculous  disease  were  tmced 
to  this  source.  It  is  noted  that  the  dwelling  was  never  vacattt,  the  new 
tenants  entering  while  it  was,  so  to  speitk,  still  warm  from  the  last ;  and 


flaring  the  whole  penoc!  it  was  never  painted  or  cleaned."  In  other 
parts  of  the  8*ame  lioiise,  wlicre  cleaning  was  not  Tiegkcted,  but  the  con- 
ditions were  otherwise  the  game,  no  crises  of  tuberetilosis  eonld  ho  traced. 
The  factts  point  strongly  to  infection  in  the  case  of  the  thiiTi  and  fourtli 
families  (Z  and  W) ;  but  in  respect  to  the  eecontl  family  (Y)  the 
evidence  is  not  so  convincing,  as  according  to  Engelniann's  staienient 
some  years  elapsed  lietwct^n  the  tenancy  oi  the  infected  house  and  the 
deaths  of  some  of  the  members  from  tulx^rculosis.  The  hypothesis  that 
the  viiU)  is  air-lmrne,  and  intiniMtely  connected  with  dust,  helps  us  t<j 
understand  how  house -infection  may  eomo  about.  In  most  of  the 
instances  recorded  the  victims  lived  in  smalb  ilbventilatcd  rooms,  so  that 
the  chances  of  infection  were  thereby  much  increased.  The  EmaUer  the 
room  the  less  the  likelihood  of  aderpiate  veutilatioUj  and  the  greater  the 
opportunity  for  the  accnnuilation  of  dust. 

An  important  side  light  is  thrown  on  this  part  of  the  subject  by  the 
returns  of  the  mortality  from  phthisis  in  the  male  and  female  sex  among 
certain  agri cultural  populations  in  England  and  Gennany,  which  show  a 
marked  excess  of  the  female  over  the  male  death-rate*  In  other  words, 
the  males  who  lead  an  outdoor  life  sulfer  much  less  from  consumption 
than  the  females,  who  spend  most  of  their  time  indoors.  Althotigh,  as 
Payne  points  out,  this  di8|Kirity  in  the  jihthisis  ilcath-rate  may  be  ex- 
plained on  the  ground  that  the  open-air  life  of  the  men  is  healthier,  it 
is  qtute  as  higicul  to  say  that  the  indrjor  life  of  the  women  exjioses  them 
to  some  injurious  intltience  derived  from  the  dwellings.  We  know  that 
the  tubercle  }>aeilhis  is  apt  to  cling  to  ill-ventilated  and  insufficiently 
cleimed  rooms  inhabited  by  phthisical  persons^  conditions  otdy  too  well 
fulHlled  in  the  hou.ses  of  the  poor.  It  is  liard  to  resist  the  conviction 
that  these  facts  are  mo.'^t  readily  to  be  explained  by  the  more  ]>rolonged 
expo.suro  of  the  women  to  the  risk  of  house  infection.  In  towns  the 
male  death-rate  from  phthisis  exceeds  the  female.  The  difference  here, 
no  doul>t,  deixjuds  on  the  unfavourable  conditions  under  which  men 
commonly  work  in  rooms  badly  ventilated  and  dusty. 

The  great  preponderance  of  the  phthisis  rate  on  the  female  side 
between  the  ages  of  ten  and  twenty,  as  shown  by  Ogle's  tabhrs,  corre- 
sponding, as  it  does,  with  the  periotl  in  which  the  outdoor  lite  of  boys 
and  the  indoor  life  of  girls  ditler  most  widely^  points  in  no  uncertain 
manner  to  the  dwellings  as  the  source  of  the  mischief. 

ConlaffioiL — ^The  contagiotis  nature  of  phthisis,  long  an  article  of 
popular  belief  in  parts  of  Southern  Europe,  appears  then  to  derive  con- 
iinnatton  fn»m  Koch's  discovery. 

Since  1882  many  crises  have  been  pulilished  in  support  of  this 
doctrine.  In  most  of  these  the  parties  concerned  were  married  couples; 
and  the  disease  seems  to  have  been  communicated  from  husband  to  wife 
more  frecpiently  than  in  the  reverse  direction.  We  may  briefly  consider 
the  ways  in  which  contfigion  may  possibly  occur, 

(i.)  By  the  skin,  E>ircct  inoculation  has  Ijticn  already  discussed  and 
shown  to  be  u  very  excej^itional  occurrence. 


4 


I 


(iL)  By  tho  alimentary  canal.  Tubercle  bacilli  might  be  accidentally 
introduced  into  the  moutli,  us  by  kissing;  or  loss  direeUy,  by  the  nse  of 
kni%'es,  forks^  spoons,  or  drinking-Tessels,  The  great  rarity  of  primary 
disease  of  the  ttmgue,  oral  cavity,  and  alimontfiry  tract  genentlly,  and 
the  compamtivo  infrequency  of  primary  tulitrculosis  of  the  mesenteric 
glands,  except  in  children,  negative  this,  mode  r>f  infection. 

(iii»)  By  the  respiratory  system.  Although  the  Isjicilli  arc  not  giTcn 
off  in  the  breath,  tho  possibility  of  their  being  expelled  by  eonghing 
with  small  (luantities  of  mucus  or  siiliva  must  be  admitted;  but  this 
accident  cannot  be  regarded  as  playing  an  Important  part. 

(iv.)  By  the  generative  system.  AVTicre  the  generativo  organs  aro 
tubercnkiU8,  it  is  j>ossi1«le  that  c<^)ntagioii  may  take  place  during  sexual 
intercoiirsej  in  either  direction  ;  but  the  occurrence  of  primary  tubercu- 
losis of  the-se  organs  in  either  sex  is  extremely  rare.  Direct  contagion 
must  be  very  uncommon,  and  it  can  have  little  bearing  on  the  causiition 
of  the  disease*  It  is  possible  that  the  Imcillus  or  its  spores  may  pass  with 
the  sperm  cell  to  the  o\nim  without  infecting  the  mother,  as  is  believed 
to  occur  in  syphilis.  This  question  will  be  again  referred  to  under  the 
head  of  heredity. 

If  the  views  already  expressed  as  to  the  part  pla3'ed  by  dned  sputimi 
and  tuberculous  ilust  1)0  correet,  there  is  no  necessity  to  invoke  the 
supposition  of  direct  contagion,  which,  in  truth,  stands  on  no  finn 
foundations.  Husband  and  wife  living  in  tho  closest  relationship  and  in 
the  same  rooms,  are  necessarily  exposed  to  the  same  risks ;  although  the 
member  who  spends  most  time  in  tho  irdected  rooms  is  more  likely  to 
crintract  the  disease.  If  hu.sliand  or  wife  he  already  tul>erculous  a  fresh 
dwelling  may  bo  converted  into  a  focus  of  infection,  and  the  healthy  one 
may  indirectly  acquire  phthisis  by  iidxaling  tuberculous  dust. 

HeredUtf. — Phthisis  has  always  been  accotuitcd  one  of  the  most 
hereditary  of  all  tliseai^es.  Numerous  statistics,  dealing  with  this  point, 
are  at  hatid ;  but,  seeing  that  some  refer  to  paiental  itiheritanee  only, 
while  others  include  collateral  influence  also,  and  in  \iew  of  the  fact  that 
infotTuatiun  c«iiieerning  collaterals  is  less  likely  to  be  precise,  we  may 
confine  oiu*  attention  more  particularly  to  parental  inheritjinee. 

The  extent  to  which  parental  heredity  is  manifested  in  the  subjects 
of  phthisis  hoA  been  very  variously  stated,  Portal  rating  it  as  high  as  66 
[ier  cent,  Louis  as  low  as  1 0  per  cent.  We  may,  perhaps,  regard  30  per 
cent  as  about  the  pr<jportion  in  which,  according  to  most  investigators, 
a  histoiy  of  j  arental  heredity  can  be  obtained.  It  has  been  maintained 
that  fathers  trainsmit  to  sons  more  frequently  than  to  daughters,  motheis 
to  dntighters  more  frequently  than  to  sons.  But  the  statistics  of  \\'alshe, 
R,  E.  Thompson,  and  Wilson  Fox  do  not  support  this  assertion. 
Heredity  is  gencrary  but  not  universally  regarded  as  playing  a  more 

orUmt  part  in  females  than  in  m^-des.  It  is  stated  that  more  female 
male  fiatients  give  a  histor}^  of  phthisis  in  the  parent ;  aiifl  that 
among  all  hereilitary  cjises  maternal  U  in  excess  of  pate^rnal  inhcritaiice. 
In   8<:»me   cases    inheritance   seems   to   have   been  derived    from   grand- 
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parents  or  great -gnindparent*i,  the  parents  having  pl.'iycd  thu  part  of 
silent  caiTiers  of  the  diseiise.  Acconling  to  several  observers,  phthisis 
is  mauifested  at  an  earlier  age  in  those  that  evince  an  hereditary  Uiint. 
iVfter  the  ago  of  twenty -five  the  aci^uired  cases  equal  the  iiihented,  and 
ultimately  out -number  them.  According  to  Dr,  R.  E,  Thomfison,  a 
greater  severity  of  fonn  and  a  shorter  dui*ation  of  life  cbaracteriso  the 
heredit-firy  cases  ;  hnt  the  experience  of  Br.  C,  T.  Williams  dues  not 
confirm  this  eunchisiun. 

Enrjugh  has  now  been  said  to  show  that,  after  all  the  labour  expended 
on  this  subject,  no  general  agreement  has  yet  fieen  reached. 

It  is  evident  that  the  investigation  of  this  question  is  exposed  to 
many  fallacies,  a  few  of  which  may  be  mentioned.  In  the  first  place, 
many  deaths  of  parents  and  grand -parents  may  have  lieen  \*Tt)ngly 
attributed  to  bronchitis,  pleurisy,  or  pneumonia  wheJi  the  alleetion  w^as 
really  tuberculous.  Against  this,  of  course,  in  other  cases  death  may 
have  Keen  erroneously  ascrilied  to  tuberculous  disetise.  In  dealing  with 
a  large  numlicr  of  cases  these  opposing  fallacies  will  to  some  extent 
neutralise  cjich  other.  A  more  inijjortant  source  of  error  depends  on  the 
undoulited  fact  that  many  ancestors  reputed  heiilthy  have  been  the 
subject  of  arrested  tubercidosis.  Again,  parents  may  not  manifest  signs 
of  phthisis  till  after  the  death  of  some  of  their  otis?pritig  from  this 
cause. 

In  the  case  of  heredity  among  collateral s^brothers  and  sisters,  uncles 
and  aunts,  cousins — the  same  fallacies  must  arise,  but  with  an  imporUut 
a<:ldition.  In  all  families,  but  especially  among  the  poor,  the  mortality 
of  infants  and  young  children  is  x^iy  high ;  and  there  can  be  no  doubt 
that  the  existence  of  tuberculosis  at  this  age  is  very  largely  overlooked, 
death  being  ascril^ed  to  marasmus,  diarrhtea,  bronchitis,  or  broncho- 
pneumonia. On  the  whole,  it  seems  that  the  tendency  of  the  fallacies 
referred  to  would  lie  to  iniderestimatc  rather  than  to  exaggerate  the 
influence  of  heiM?4ity.  The  heredity  of  phthisis  has  received  two  \sTidely 
dilTerent  explanations.  According  to  the  prevailing  opinion,  it  is  not 
the  disease  itself  that  is  inherited,  l)Ut  a  disposition  or  tendency  to 
acquire  the  disease  when  exposed  to  the  necessary  influences  ;  the  other 
view  is,  that  the  gcim  of  the  disease  is  dii-ectly  conimuniciited  from  the 
parent  to  the  cinlirj'o. 

The  doctrine  of  hereditary  predispctsition  has  been  assailed  on  more 
than  one  ground.  In  the  first  place,  the  existence  of  a  peculiar  Ixxiily 
conformation  in  the  children  of  |)hthisical  families,  the  tuberculous  and 
scrofulous  diatheses  so  much  insisted  upon  by  some  writei*s,  hfis  l^een 
calle<l  in  question.  It  is  admitted  that  some  of  the  features  described 
arc  often  seen  in  persona  suffering  from  phthisis,  though  it  is  believed 
that  to  a  consiflerable  extent  they  are  attnlnitjd>lo  to  wasting  of  the 
muscles  and  adipose  tissue,  or  to  enlargement  of  external  lymphatic 
ghindfl,  and  are,  therefore,  manifestations  of  existing  disease.  These 
objections  seem  to  be  justified  ;  but  the  hypothesis  of  hcreditiiry  proclinty 
does    not   necessitate    the   assumption   of   a   special    bodily   habit,  and 
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the  abandonment  of  this  postulate  does  not  Tnateniillj  wefikoii  the 
position  of  those  who  hold  to  the  drx^tririe  of  predisposition.  It  has  been 
objected  that  the  percentage  of  family  inheritance  reckoned  up  fmm 
plithisical  patients  does  not  trnly  represent  the  influence  of  heredity, 
and  that  the  percentage  ehonld  be  compared  with  the  incidence  of  the 
in  healthy  families.  Moreover,  it  is  suggested  that  what  is 
\i  not  a  special  disposition  to  tnherciUosic*  ordy,  l>ut  a  general 
delicacy  or  vulnerahiiity  to  adverse  conditions  of  all  kintls.  Accoitling 
to  Bcneke  this  vuhierability  is  connected  with  the  relatively  small 
n^e  of  the  heart  in  such  pei'soes.  Others  again  would  explain  the 
prevalence  of  the  disease  in  certain  families  by  the  greater  opportunities 
of  infection  that  exist  in  the  dwellings  of  such  persons.  The  first  objec- 
tion  may  be  iwlmitted  as  valid ;  but  in  order  to  arrive  at  accurate  con- 
dnsioiis  on  this  basis  the  subject  would  require  iiivestigation  on  a  much 
larger  scale  than  has  been  hitherto  attempted.  As  Dr,  Kingston  Fowler 
points  out,  it  is  obnously  misleading  to  work  back  from  the  consumptive 
member  of  a  family  to  the  parents,  and  to  deduce  the  influence  of 
heredity  from  a  comparison  of  the  percentage  incidence  of  phthisis  in  the 
children  of  the  phthisical  and  non-phthisical^a  method  adopted  by  some 
investigators  in  this  held.  For  this  practically  assimies  that  there  is  a 
consumptive  in  every  family,  and  takes  no  account  of  the  families  iu 
which,  in  many  un selected  senes,  no  member  is  phthisical. 

With  regard  to  the  explanation  of  heredity  on  the  hypothesis  of 
Cumly  infection,  it  seemg  that  although  this  may  account  for  many  cases 
it  will  not  explain  alL  Instances  are  not  wanting  where  several  meml)er8 
of  a  family,  widely  septimted  from  one  another,  have  manifested  the 
disease  in  succession.  If,  however^  the  extreme  latency  of  the  tubercle 
bacillus  postulated  by  some  WTiters  could  bo  substantiatedj  the  question 
of  heredity  would  at  once  assume  a  new  aspect  altogether.  Before  pro- 
ceeding to  discuses  the  doctrine  based  upon  this  hypothesis,  it  may  be 
pointed  out  that  the  existence  of  a  family  susceptibility  to  other  infec- 
tious diseases^ — as  to  typhoid  fever,  scarlatinaj  and  diphtheria — has  long 
heen  recognised  by  epidemiologists. 

To  Cohnheim  we  owe  the  suggestion  that  heredity  depends  upon  the 
direct  transmission  of  the  tuberculous  virus  to  the  embryo — a  view  which 
haa  beer*  further  developed  by  Baumgarten.  This  author  holds  that 
infection  of  the  respiratory  and  digestive  tracts  will  only  account  for  a 
small  proportion  of  the  cases  of  tiiberculosis ;  and  by  a  process  of 
exclusion  he  is  led  to  the  belief  that  heredity  is  the  most  ]iotent  factor  in 
the  continued  existence  of  the  disease.  After  rejecting  the  notion  of 
hereditary  predisposition  mainly  on  the  strength  of  arguments  derived 
from  the  results  of  the  experimental  inocidation  of  animals,  Baumgarten 
embraces  the  doctrine  of  the  direct  inheritance  of  the  tubercle  bacillus  or 
its  ©pores.  According  to  his  view  the  microbe  may  cither  be  introduced 
t]ux>ugh  the  placenta  and  thence  infect  the  foetus  through  the  umbilical 
vein  (**  placental  infection "),  or  it  may  find  access  to  the  ovum  itself 
either  in  the  ovary  or  after  its  passage  into  the  Fallopian  tube  (''  germina- 
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tive  or  conceptionnl  infection  ").  In  the  liitter  case  the  microbe  would 
mostly  he  cooveycid  by  means  of  spetiuatozuai  thongh  an  oljservation  of 
Jani'3  suggests  that  the  l>:icilii  may  enter  the  Falltjj>ian  tiibo  from  the 
peritoneal  cavity.  The.  possil>ility  of  yerniinativo  infection  from  paternal 
sources  cannot  he  denied  in  view  of  the  dii^covery,  liy  Jani  and  Weigert^ 
of  tubcrclw  bacilli  in  tlic  healthy  testes  and  prostate  glands  of  phthisical 
men.  Yirchow  objects  to  the  viovf  that  germinative  infection  plaj^s  an 
important  role  in  heredity,  on  the  ground  that  the  presence  of  the  haoillus 
must  interfere  with  or  arrest  the  development  of  the  ovum ;  but  Baum- 
garten  urges  that  this  argument  ia  negatived  by  the  his^tory  of  congenital 
syphiHs,  and  l>y  the  analogy  of  the  pebiine  disease  of  silkworms.  In  the 
ciise  of  sjrphiliB,  although  miscarriages  may  occur,  it  commonly  happens 
that  the  child  is  apparently  healthy  at  birth,  and  signs  of  the  dise;isc  do 
not  appear  for  some  weeks ;  a  period  of  latency,  therefore,  undoubtedly 
ensues  between  infection  of  the  ovum  or  fcBtus  and  the  first  few  weeka 
oF  extra-uterine  life.  In  the  pebrine  disease,  which  is  caused  by  a  paoro- 
sperm ial  organism,  Pasteiu*  has  shown  that  the  ova  of  the  silkworm 
become  inft^sted  with  the  spores  of  the  parasite  ;  but  in  s|utc  of  this  the 
ei^gs  are  hatched  normally,  though  the  caterpillars  ultimately  succumb 
to  the  gro^vth  of  the  parasite  in  their  bcnlies. 

Baumgarten  would  explain  the  latency  of  the  pebrine  disease,  con- 
genitfd  syphilis,  and  inherited  tuherciUosig  by  the  supposition  that  the 
actively  growing  embryonic  cells  inhibit  the  development  of  the  resp42ctive 
microbes. 

Some  interesting  researches  by  Maffucci  have  an  importtuit  bearing 
on  this  question.  Tubercle  bacilli  from  a  tuberculous  fowl  were  intro- 
duced into  fertilised  hen's  eggs  and  incubation  was  allowed  to  proceed. 
MafFucci  found  that  the  bacilli  did  not  multiply,  but  underwent  a  regres- 
sive change  into  granules  exhibiting  the  staining  reactions  characteristic 
of  the  normal  l>acilli.  The  chick  was  hatched  out  in  the  usual  way,  but 
after  about  the  twentieth  day  the  bacilli  began  to  develop,  and  a  typical 
tubcrcidous  infection  ensued,  the  liver  being  conspicuously  involved.  If 
the  dose  of  the  bacilli  introduced  be  small  no  visible  tubercles  form,  but 
the  chicken  nevertheless  dies  of  extreme  marasmus  and  bacilli  are  found 
in  the  organs  in  small  numbers.  The  analogy  suggested  with  congenital 
syphihs,  the  pt^brine  disease,  and  congenital  tuberculosis  of  fowls  is  both 
interesting  and  instructive. 

Placental  or  germinativo  infection  may  explain  the  rare  cases  in  which 
tuberculosis  is  found  in  the  feet  us  or  new-born  infants ;  and  also  perhaps 
the  less  uncommon  instances  where  the  disease  arises  duriug  the  first 
few  months  of  life.  But  there  seems  to  be  no  sufficient  reason  for  the 
l>elief  that  the  tubercle  bacillus  or  its  spores  may  remain  dormant  from 
the  time  of  conception  of  the  ovum  to  adult  or  middle  life.  Baum< 
garten  would  go  even  farther,  for  ho  applies  his  hypothesis  to  explain 
atavism  occurring  in  tuberculous  families ;  and  would  trace  the  inherit- 
ance of  the  microbe  to  a  grand-parent  or  even  more  remote  ancestor, 
when  the  parents  have  remained  healthy.     The  evidence  in  favour  of 
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Baunigartens  hypoiliesis  i^  not  8troriL,%  arid  ia  niainl)^  drawn  from 
olifiervatioti^  on  animals.  Fa^tal  tuberculosis  has  now  been  demonstrated 
in  several  closes  in  calves,  Init  in  man  surb  an  occurrence  is  extremely 
mre.  Landouzy  and  ilartin  have  pulJislied  a  c;ise  whcrtj  the  apparently 
healthy  foetus  of  a  phthisical  mother  proved  capable  of  infecting  animals 
with  tuberculosis,  to  show  that  tubercle  liacilli  may  be  present  in  the 
tisstics  without  exciting  any  manifest  lesion.  The  hy^iothesis  of  direct 
inheritance  does  not  appear  to  be  reconcilable  with  the  facts  disclosed  by 
Ogle  s  sUitistics.  A  reference  to  his  tablfi  shows  tliJit  the  mortality  from 
phthisis  declines  greatly  after  the  completiiiii  of  the  second  year  until  the 
tenth  year,  M-hen  it  ln?^ins  to  rise  <again,  attaining  its  maximum  from 
twenty-live  to  thirty,  btit  maintaining  a  high  level  up  to  the  age  of  sixty- 
ilTe,  Moreover  the  marked  diflerenco  in  the  incidence  of  the  disease  on 
the  two  sexes  between  the  ages  of  ten  and  twenty  is  quite  inexplicable  on 
Bduiingarten's  theory. 

The  only  conclusion  at  present  warranted  is  that  direct  inheritance  ia 
of  decidedly  subordinate  importance  to  extra-uterine  infection,  however 
acquired. 

Pathological  Akatomy. — ^Tu1>erculo8ia  is  in  its  origin  a  local  disease 
depending  on  the  lodgment  and  growth  of  the  tubercle  bacillns ;  but  in 
virtue  of  its  infective  character  it  not  only  extends  l>y  contiimity  from 
the  primary  lesion,  Imt  it  tends  also  to  invade  other  parts  of  the  bfwly. 

Fever  and  other  constitutional  ctlects  of  tuberculosis  are  often  out  of 
all  proportion  to  the  extent  of  the  local  disease,  and  must  be  liscribed  to 
the  circulation  in  the  blood  of  some  as  yet  unrecognised  chemical  poison 
produced  by  the  bacillus. 

We  have  now  to  consider  the  changes  in  the  lungs  that  result  from  the 
inr/L*M*ii  of  the  tubercle  Imcilhis.  The  initial  lesions  exhibit  certain 
dilJerences  according  to  the  manner  in  which  the  microl»e  is  introduced 
into  the  organ.  Excluding  the  comparati \'ely  few  cases  in  which  the 
puJmonary  diseiise  is  due  to  direct  extension  from  neighbouring  lymphatic 
gUnds,  or  from  the  osseous  parietes  of  the  thomx,  it  may  be  said  that  the 
Willus  gains  entrance  in  one  of  two  w*aya,  through  the  blood-vessels  or 
through  the  bronchial  tubes.  In  the  former  case  the  entry  of  a  large 
number  of  bacilli  into  the  circulating  blood  gives  rise  to  an  eruption  of 
milijiry  nodules  disseminated  through  the  whole  lung  and  through  many 
organs  of  the  body.  In  such  cases,  aa  was  first  pointed  out  by 
Bahl,  a  caseous  focus  will  almost  invariably  be  found  in  some  lymphatic 
^and  ;  or,  possibly,  in  the  huig  itself.  It  ia  probable  that  the  intro- 
duction of  a  small  dose  of  the  bacilli  may  have  as  its  result  a  circumscribed 
lesion  of  the  lung.  In  cither  case  infection  is  brought  about  by  an  embolic 
proeeta,  the  microbe  being  arrested  in  the  alveolar  capillaries.  The 
presence  of  the  bacilli  in  the  first  instance  provokes  a  specific  cellular 
growth  in  the  capillary  wall,  but  the  process  soon  extends  into  the  cavity 
of  the  air  sacs,  where  a  similar  celi  growth  develops.  If  the  microbes 
cater  the  lung  through  the  air-passages  they  appear  to  become  arrested  in 


the  terminal  bronchioles  nr  alveoli^  in  which  parts  the  epithelium  is  not 
ciliated.  From  the  lironchiole  the  cell  growth  invades  the  pcrihronchial 
sheath  and  alveohir  cavitieji,  the  result  being  ,in  islet  of  peri  bronchitis  and 
broncho-pneumonia.  Tuberculous  growths,  wlierever  siLuated,  arc  devoid 
of  blood-vessels.  In  gencralis^ed  miliary  tuberculosis  the  pulmonary  changes 
are  but  a  part  of  a  general  infection  of  the  btxly,  though  the  lung  may 
suffer  most.  As  death  reisiilts  in  a  few  wrecks  at  the  latest  the  tubercles 
in  the  lungs  have  not  time  to  go  through  the  usual  cycle  of  changes 
manifested  in  the  cases  which  run  a  more  chronic  course. 

Inasmuch  as  the  lesions  of  chronic  tuberculosis  differ  in  degree  rather 
than  in  kind  it  will  be  convenient  to  study  the  process  in  the  chronic 
form.  We  have  seen  that  in  primary  tuberculosis  of  the  lung  the  bacilli 
are  probably  introduced  as  dust  with  the  air.  Since  the  time  of  Louis 
the  preference  of  tuberculosis  for  the  apex  of  the  lung  has  been  universallj^ 
recognised  j  the  earhest  lesions  are  found  about  one  to  two  inches  below 
the  extreme  apex.  In  rare  instances  the  disease  begins  in  otlier  parts  of 
the  lung,  as  at  the  base  of  the  lower  lobe ;  but  in  adults  a  primary  basic 
origin  is  exceedingly  rare,  and  is  probably  not  found  in  more  than  one  in 
400  or  500  cases  :  in  children  it  is  relatively  less  infrequent^  luit  this  is 
due  to  the  fact  that  in  them  primary  tuljerculosis  of  the  bronchial  glands 
is  more  common  and  attains  to  greater  proportions  than  in  adults,  ilany 
cases  of  tuberculosis  in  children  apparently  basic  in  origin  are  really  due 
to  direct  extension  from  caseous  bronchial  glands.  In  rare  cases  of 
irreguhir  localisation,  whether  in  chikh'en  or  adults,  the  disease  has 
originated  in  the  vcrtebrse.  The  special  proclivity  of  the  apex  of  the  Inng 
to  tuberculosis  has  been  variously  explained :  this  part  of  the  lung 
undoubtedly  possesses  a  smaller  range  of  movement  than  the  lower 
portions  in  consequence  of  the  greater  rigidity  of  the  upper  ril»s»  and  this 
condition  must  favour  the  retention  of  foreign  matter  in  the  l>roneliial 
tubes  anrl  alveoli,  and  will  thus  favour  the  lodgment  of  the  lutcilli.  More- 
over, Dr.  It  E.  Thompson  points  out  that  the  comparatively  fixed 
position  of  this  part  of  the  thorax  tends  to  keep  the  bronchial  tubes  of 
the  apex  widely  open,  whereby  the  entrance  of  dust  and  other  extraneous 
matter  is  promoted.  But  in  generalised  miliary  tuberculosis  also,  where 
the  bacilli  enter  the  lung  through  the  blood-vessels,  the  lesions  are  often 
most  advanced  at  the  apex,  a  fact  which  points  to  the  existtniee  of  a 
apccial  vulnerability  of  this  part;  of  the  lung  itself.  It  hjis  been  stated 
that  the  eircuktion  in  the  apex  is  less  vigorous  than  in  other  parts  of  the 
lung,  and  that  this  part  of  the  lung  being  drier  is  more  susceptible,  but 
of  these  opinions  there  is  little  direct  proof.  At  an  early  stage  of  the 
disease  the  lesion  will  be  found  to  consist  of  one  or  more  small  grayish 
nodulesj  the  centre  of  which  corresponds  to  a  bronchiole  ;  as  these  nodides 
incre^ise  in  size  they  tend  to  acquire  a  racemose  shape  owing  to  the 
groivth  of  miliary  granulations  at  the  periphery.  In  man  it  is  not  easy, 
as  a  rule,  to  trace  the  earliest  steps  of  the  process  in  the  primary  nodule, 
as  before  the  patient's  death  regressive  changes  have  already  set  in ;  but 
from  a  study  of  the  secondary  nodules  developed  in  similar  cases  we  may 
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coudude,  a*  nindfleisch  liJia  long  Uiight,  that  tho  process  he^nns  in  a 
lermiiuil  bronchus  and  thence  sprees  to  the  con^esponding  lobulc^ — that 
is  to  aay,  the  lesion  is  esscotially  broncho-pneumooic.     In  the  early  stages 
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FWw «;»— Ocfinpoait*  photom^pli  taken  from  thr»^©  dlfltretit  swliona^  llUifstmtine;  the  (lev**1opine[it  of  the 
tnl^iprciiUr  proc««s.  (Low  powt-r.)  \.  U\*^i  of  tubercular  petibroiM  liltl'i,  a  bronchiole  with  sur- 
roanilmi?  tubensuL&r  inlillmtion.  2.  PaIcU  of  tubeiriiiliftr  "pnt-umniitii"  :  a,  Karly  Btoffi*— alveoli 
jt«iff»'rl  »'i>^  i-.-^'^  jinl^  (>p]thi"'liiii*i  cellii  (not  reeoj.ru  1  sat*! e  with  i*o  low  a,  jixwer) ;  ft,  Ijtter  wtaiie— 
nit*  '  iiiTilAr  iiernjtic  luanaeA^  the  outlineHi  uf  tho  i*F!tlB  haviiiKc  (ll«appenr«Kl.    a.  Fil-ro- 

CM^  M  hrj<lule,  hhowiuj;  a  pali*  ftniorphiius  casftniH  iiiitne  eiiilwwMed  in  cuiK-tMJtricnUy 

ifmi**:-  .  : Jidlar  couriective  li&aws,  which  coutums  a  few  giaut  celk  Iji  its  inner  jxme,     Cwrfte 

\iiMek  «rUm  pcirticle*  lu  pkeea. 

»e  find  the  nmcnu*?  membrane  of  tho  bronchiole  swollen  and  infiltrated 
with  cells,  and  the  surface  more  or  less  denndcfl  of  epitheiitim.  The 
c-jvity  of  the  tube  contains  mucous  secretion  mixecj  with  pus  cells. 
Tubercle  bacilli  may  sometimes  be  recognised  in  the  secretion  as  well  as 
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in  the  cellular  infiltratkm.  A  similar  cell  growth^  with  n  varying  immlier 
of  bacilli,  is  found  in  the  penhronchial  sht^ath  and  in  the  corresponding 
alvooll  The  tuberculous  growth,  whether  in  the  bronchiole  or  in  the  air- 
sacs,  is  seen  to  consist  at  first  mainly  of  cells  of  an  epithelial  type^ — epi- 
thelioid cells.  In  sume  cases  the  nodule  seems  to  be  composefl  cxcluHively 
of  sjnall  round  cells.  Sul>sctjuently  lari^e  multinucleated  cells  ("giatit 
cells  ')  appear  singly  here  anfl  there  in  varying  numlicrs.  At  the  peii- 
phery  of  the  tuberculous  areii  a  zone  o£  small  lymphoid  cell  can  generally 
be  recognised.  In  the  last-named  region  the  cells  are  entangled  in  a  scanty 
meshwork  of  delicate  fibres  ;  but  in  no  cases,  save  the  most  chronic,  is 
fthiillation  visible  at  the  centre  of  the  tidicrcle.  By  degrees  the  cellular 
growth  extends  to  noighbouring  lobules,  where  the  same  process  is 
enacted ;  and  thus  the  original  nodule  ipay  become  more  or  less  lost  in  a 
diffuse  infiltration  or  tulierculons  pneumonia.  The  direct  promulgation  of 
the  disease  is  brought  about  liy  the  spread  of  the  tubercle  luacilli  along  the 
lymph  spaces  and  vessels  m  tho  interstitial  tissue  of  the  lung.  In  the 
course  of  the  tuberculous  process  the  walls  of  the  alveoli  and,  in  a  leaser 
dogi'ce,  the  cotits  of  the  small  arteries  and  veins  become  involvevi  in  the 
cell  growth.  Perforation  of  the  wall  of  a  pulmonary  vein  and  entrance  of 
the  bacilli  into  the  blootl  is,  as  was  first  shown  by  Weigeit,  one  of  the 
commonest  modes  of  general  infection  of  the  body  in  crises  of  pulmomiry 
tuberculosis.  A  email  artery  may  be  affected  in  like  manner,  and  a 
localised  eruption  of  miliary  tubercles  take  place  in  the  lung  in  the  arcA 
of  distribution  of  tlie  afiecteil  vessel  ;  liut  in  most  cases  extra- alveolar 
lesions  are  of  quite  sulwrdinate  inqKjrtiince  to  tho  changes  occurnng 
within  the  air-sacs.  In  the  most  chronic  varieties  of  tulterculosis  the 
derchpmeui  af  Jibroua  tissue  is  the  predominant  feature  ;  and  this  leads  to  a 
thickening  of  the  interalvcolar,  peribronchial,  interlobnlar  and  subpleural 
connective  tissue.  Tuhervk  haciUi  are  found  in  and  among  the  epitlielioitl 
cells,  in  the  giant  cells,  and  occasionally  in  the  sniall-eelled  area;  l>ut  not 
in  the  fibrous  tissue  itself.  Except  in  miliary  tul>erenlosis,  and  in  certain 
instances  of  acutely  spreatliog  disease,  the  number  of  the  microbes  that 
can  l)e  demonstrated  is  generally  small,  and  contnists  strongly  with  the 
large  numbers  met  with  in  tho  artificial  tuberculosis  of  animals.  The 
paucity  of  the  bacilli  in  the  former  case  agrees  with  the  far  more  chronic 
course  of  the  disease  in  man ;  but  it  may  be,  as  Ehrbch  suggests,  that  in 
certain  stages  of  their  growth  the  bacilli  cannot  all  bo  successfully  stained 
by  our  present  metho<ls. 

The  destiny  of  the  tuberculous  grow^th  is  twofold.  In  the  first  place, 
the  cells  undergo  mcrosis ;  their  outline  becomes  indistinct,  the  nucleus 
disappears,  and  the  cell  is  converted  into  a  finely  granular  or  hyaline 
mass,  which  then  becomes  fused  v^ith  neighl>ouring  cells  in  a  similar  state 
of  degeneration.  As  a  result  of  this  change  large  areas  of  the  affected 
organ  become  transformed  into  opaque,  yellowish  white  material,  re- 
sembling cheese — -a  result  known  as  caseous  degeneration,  or  necrosis. 
The  cause  of  this  change  is  imeertain,  but  it  may  depend,  as  Professor 
Watson  Cheyne  suggests,  on  some   chemical   poison   elaborated  by  the 
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LiL'illL     Caseation  is  reg.irdod  h\ 
iiocrttsis^      Cbeesy    foci   may    remain 


Weigert  as  an  instance  of  coagulative 

unaltered  for  a  eonsideraMe  time ; 

but  they  are  very  liable  to  undergo  li  que  fact  ion,  and  when  a  comniunica- 

Ition  u  established  with  a  brunch  as  the  8f»fteiied  raatei-iid  is  evacuated 
ind  A  cavity  or  vomica  is  formed.     In  some  cases  the  process  of  softening 
and  excavation  onginates  in  a  small  bronchus.     Tniicrclc  bacilli  are  found 
in  immense   nnmliers  in  the  c^ivitiiiSj  but  in  caseous  material  they  are 
generally  very  scanty.      Cavities  also  contain  various  pyogenetic  cocci ; 
but,  according  to  some  observers,  suppuiation  may  bo  excited  not  only  by 
luch   cocci,   but  also  by   the   tubercle   Iwicillus.     A  caaeous  or  necrotic 
^■change  is  proWdy  never  altogether  absent  at  some  period  in  the  develo|>- 
^■iDi'nt  of  any  tuberculous  formation,  and,  as  a  rule,  tliis  is  the  prevailing 
^J  feature ;  but  at  the  siime  time,  in  most  causes  of  pulmonary  tuberculosis  in 
V  roan,  and  in  all  chronic  forms  without  exception,  another  process  of  a 
couscrvative  or  reparative  character  is   recognisable  in   the  shape  of  a 
^ottth  of  cmmediv<t  tmiu.     This  change  begins  at  the  niargin  iif  the  tuber- 
culous area,  where  it  constitutes  a  species  of  fibrous  capsule*     It  is  doubtful 
whether  this  be  a  direct  result  of  the  tul>crcidi>us  process,  or   whether  it 
be  attrilnitable  to  re^ictive  inflammation  aroiuid  the  tubercle.     In  some 
etses  the  central  caseous  mass  liecomes  thus  shut  off  from  the  surroiniding 
parts  and  complete  arrest  of  the  disease  is  eftt'Cted.     I'he  cheesy  matfer 
may  subsequently  become  calcifiecb  or  it  nray  be  gradually  permeated  by 
caaDi>ctive  tissue  and  converted  into  a  solitl  fibrous  knot»     Fibrosis  and 
encapsulation   are    the    natural   mode   of    healing.      The    well-attested 
frequency   with   which   old   fibrous  tubercles  or  calcareous  nodidcs   are 
fouoct    in  the  lungs  at  post-mortem  exann nations  of  patients  dying  of 
uther  diseases^  shows  that  recovery  from  tuberculosis  is  by  no  means  so 
are  as  was  formerly  supposed.     In  the  great  inajonty  of  cases,  however, 
he  fibrous  change  is  more  limited,  indications  of  a  capsule  can  scarcely 
recognised,  and  fresh  islets  of  tul>erculou3  disease  spring  up  on  the 
afines  of  the  original  patch.      These  secondary  foci,  which  depend  on 
he  spread  of  the  bacilli  along  the  lymphatic  Sfxaces,  go  through  similar 
[•Ugea  of  cell  growth,  necrosis,  and  connective  tissue  development.     Ac- 
ling  m  the  necrotic  or  fibrous  change  preponderates,  the  case  assumes 
L^uto  or  chroruc  complexion  ;  Imt  the  combinations  of  the  two  processes 
~   abject  to  infinite  var'iety.     Thus  a  case  originally  of  a  marked  filiroid 
"tjTpomay  l>e  complicated  by  the  occurrence  of  acute  destructive  disease 
in  other  parts  of  the  lung ;  or,  again,  though  this  is  far  less  common, 
rapidly  progressing  tuberculosis  may  imdcrgo  partial  arrest  and  pass  into 
4  chronic  fibroid  stage.      In  ordinary  easels  we  fintl  some  jmlitj^ttions  of 
Healing  at   the  apex,  while  in   the   more  recent  lesions   necrosis  is   the 
pn^iominant  five  tor. 

Histogenesis.' — ^Thc  origin  of  the  cells  constituting  the  tubercle  has 
long  l>eeri  a  matter  of  dispute; ;  some  authors  maintain  that  they  are  the 
rcaalt  of  the  proliferation  of  fixed  tissue  cells,  others  regard   them  as 
cytes  that  have  escaped  from  the  vessels. 

important  experimental  research  by  Baiungartcn  has  gone  far  to 
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prove  that  tlio  specific  tuhcrclo  cells  are  epithelioid  in  type,  iiiid  are  the 
offspring  of  tho  epithelial,  endotlielial,  and  connective  tissue  cells  of  the 
body.  In  miliary  tuliereiUosis  of  the  lung  the  pi^>cess  begins  with 
BwoUing  and  nuclear  division  of  the  cndotbolium  of  the  alveolar  capiUaries, 
of  the  epithelial  cells  lining  tho  alveoli  and  bronchioles,  and,  in  a  minor 
degree^  of  the  interstitial  connective  tissue  cells.  For  a  fuller  considera- 
tion of  this  point  and  for  further  histological  details  the  reader  is  referred 
to  tho  article  "Tuberculosis*'  (vol  ii,  p.  6),  Although  in  the  case  of 
miliary  tuberculosis  the  bacilli  reach  the  lung  through  the  blood-stream 
and  become  arrested  in  tho  CHSipillaries,  yet  the  earliest  lesions  consist 
predominantly  of  an  accumulation  of  epithelioid  cells  within  the  air-sacs ; 
and  miliary  tubei'culosis  of  the  lungs  has  not  inaptly  been  designated  a 
miliary  pneumonia. 

For  simplicity's  sake  the  development  of  the  disease  has  been  sketched 
as  it  affects  individual  sections  of  the  lung ;  but  as  a  matter  of  fact  the 
process  is  far  more  complicated.  While  separate  foci  of  tubercle  go 
through  the  st«xges  just  described,  various  ser:otidari/  chuftgtts  of  a  congestive, 
iutlammatory,  and  cedematous  nature  commonly  ensue  in  the  intenening 
portions  of  lung.  These  ctinditions  are  partly  the  result  of  compensatory 
hypeneraia ;  but  in  the  main  they  depend  on  obstruction  of  the  smaller 
bronchi  and  on  the  lobular  collapse  that  follows. 

Collapse  soon  passes  into  brfmchapucumormt^  which,  if  not  from  the  first 
actually  tul*erculous,  soon  becomes  so.  In  suth  cases  seat te red  c^iseous 
spots  are  seen  embe<lde<l  in  rerldish,  solidified  lung.  The  pneumonic 
condition,  at  first,  is  usu:dly  patchy  or  lobular  in  distribution  ;  though 
from  the  coalition  of  numerous  individual  foci  the  consolidation  may 
ultimately  involve  the  greater  part  of  one  lol>e.  On  section  the  surface 
is  moist,  fiat,  and  glazed ;  seldom  dry  and  granular,  as  in  croupous 
pneumonia :  this  difterencc  depends  on  tho  fact  that  the  exudation  is 
mainly  composed  of  cells  and  n'tlematous  fi  ui*],  and  contains  little  fibrin. 

In  some  inst;inces  the  consolidation  has  a  pale  pinkish  gniy  gelatinous 
appearance,  the  "gclatiuiform  infiltration"  of  Laennee.  This  condition 
seems  to  be  due  to  the  existence  of  marked  anamiia  and  oedema  in 
addition  to  the  alveolar  catarrh  and  collapse.  In  such  infiltrations  it  is 
not  uncommon  to  discover  small  specks  of  caseous  necrosis,  which  stamp 
the  proceaa  as  essentially  tuberculous.  Seimetime^  a  large  area  or  even 
a  whole  lobe  presents  a  more  or  less  uniform  grayish  or  yellowish  con- 
solidation known  as  caseous  pneumonia.  In  such  ciuscs,  as  a  rule,  old 
caseous  fnci,  or  a  cavity,  will  be  found  at  the  apex,  suggesting  the  second- 
ary nature  of  the  diftuse  infiltration. 

J  cute  rrouimts  trr  hbar  puenmoma  is  stated  by  many  authors  to  be  a 
common  termination  of  pulmonary  tuberculosis.  I  am  convinced  that  this 
is  an  error.  An  experience  of  some  thousand  necropsies  of  cases  of  this 
disease  has  not  furnished  mo  with  more  than  one  imdoubted  instance  in 
which  progressive  tuberculosis  of  the  lung  was  comi>licated  by  acute 
fibnnous  puenmonia,  Dunng  the  first  influenza  epidemic,  two  or  three 
cases,  in  patients  who  succumbed  to   an  acute  pneumonia  of  more  or 
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dimenaiuns,  revealed  an  fedematous,  ill-defined  consolidation, 
:.  _:..:^  microscopically   of  cells  and    cedcmatoiuj   fluid   without   any 
fibrin ;    these  may  have  Ijcen  modified  instances    of  acute  lobar  pneu- 
monia, but  with  these  lew  exceptions  the  above  statement  holds  good. 

Phthisficid  patients  are  indeed  often  cut  off  hj  acute  inter  current 
disease  of  the  lower  lobes  ;  but  \\\\^  is  essentially  bronclio-pneumonic,  and 
probably  depends  on  the  inhalation  of  septic  microbes  from  ulcerative 
cinttds  in  the  lung. 

In  the  more  chronic  cases  a  localised  emplnjsema  is  not  uncommon, 

eipeciallj  where  contracting  lesions  are  separated  by  tracts  of  unaltered 

Itmg.     This  condition,  which  is  most  pronounced  towards  the  apex  and 

anterior  margin  of  the  upper  lobe,  may  be  so  extensive  as  almost  to  mask 

the  original  disease.     The  affected  lung  may  present  the  appearance  of 

Urge  superficial  bullie,  or  the  form  of  emphysema  may  be  more  difluse. 

Tlio  gurface  of  such  portions  is  often  puckered  from  the  contraction  of 

subjacent  fibrous  patches  or  cavities.     Emphysema  in  these  circumstances 

is  compensatory,  and  results  from  obliteration  of  adjacent  alveoli*     It  is 

necessary  to   distingiush  clearly  between    tme  emphysema,  which  is  a 

degenerative  atrophy  of  the  alveolar  walla  and  capillaries,  and  ivhat  may 

best  be  deeerilied  as  pulmonary  distension.     When  one  lung  is  contracted, 

the  opposite  lung  undergoes  vicarious  enlargement,  the  alveoli  becoming 

liformly  enlarged  without  being  otherwise  altered  ;  the  expinding  lung 

ises  across  the  middle  line  of  the  sternum  and  encroaches  upon  the  space 

irmerly  occupied  by  its  fellow.     The  effect  of  this  enlargement  is  an 

increase  of  alveolar  surfiiee^  and  eonsequently  an  impioved  aeration  of  the 

blooi     This  condition  has  been  named   **  hypertrophy  of  the  lung,"  a 

description  which  implies  increased  fnnction,  and   is   therefore  strictly 

correct     It  is  possible,  however,  that  this  condition  may,  in  time^  pass 

into  true  emphysema. 

Cylindrical  dikttation  of  the  snudkr  hronrki  is  not  imcommon,  and  may 
be  found  in  any  part  of  the  lung^  whether  its  texture  l»e  spongy  or 
indurated.  Bronchiectasis  is  to  be  attributed  mainly  to  the  positive 
expiratory  pressure  of  cough  acting  on  the  bronchial  walls  softened  by 
ammatory  or  other  changes.  The  existence  of  contracting  fibrous 
tissue  in  the  surrounding  lung,  by  drawing  apart  the  walla  of  the  bronchi, 
will  further  contribute  to  the  dilatation. 

In  all  chronic  cases  pitpiwrtfittion  is  a  more  or  kss  marked  feature  ;  it 
mainly  on  the  deposit  of  particles  of  carbon  derived  from  the 
here.  Old  fil>roid  lesions  have  a  blackish  or  slaty  colour,  which 
ista  sharply  \iith  the  red,  yellow,  or  grayish  tint  of  other  parts  of 
le  lung« 
The  process  of  softening  of  the  caseous  material  and  the  foiTtiation  of 
civities  have  been  already  briefly  alluded  to.  The  liquefaction  ivhich 
OoeoTB  has  been  likened  by  Duclaux  to  the  ripening  of  cheese  ;  but  the 
nature  of  the  chemical  transformation  is  still  unknown.  The  shape  of 
ynhmmary  cmiik^  varies  greatly.  They  may  be  rounded  or  oval ;  but 
more  often   they  are  sinuous  or   anfmctuousj   in   consequence   of   the 


coalescence  of  separate  romicEe,  and  of  tlie  irregular  extonmon  of  ihe 
excavating  process.  Ca 'Cities  arc  often  tra\'ersed  by  tough  sept^  and 
l>ridltis,  and  itre  then  descnbed  as  trabeculated.  The  trabecular  were 
formerly  said  to  consist  of  persistent  bronchi  and  blood-vessels,  but 
they  have  been  shown  by  Dr.  William  Ewart  to  be  chiefly  composed  of 
condensed  airless  lung,  representing  the  remains  of  collapsed  alveolar 
tissue  originally  separating  discrete  cavities.  The  ndges  and  stumps 
often  observed  on  the  walls  of  vomicae  are  relics  of  traboculie  destroyed 
by  ulceration. 

In  acutely  developed  and  extending  cavities  the  wall  is  ragged, 
and  fonncd  by  soft  caseating  or  necrotic  material.  Such  canities  are 
commonly  hlhxl  with  thick  pus,  their  walls  softened  and  in  a  state  of 
purulent  infiltration.  Chronic  and  quiescent  vonncie  are  h'ned  with  a 
definite  pyogenetic  membrane  like  that  of  a  chrotiie  abscess.  The  lung 
tissue  around  may  bo  indurated  or  simply  collapstHl ;  less  fretjuently 
spongy  or  empliysematous.  Extension  usually  takes  place  by  slow 
ulceration  of  individual  cavities,  which  tend  ultimately  to  coalesce  \  but 
in  some  €4tse3  acute  suppuration  and  sloughing  cause  rapid  destruction 
of  the  lung.  Excavation  sometimes  begins  as  a  tul>ereulous  l>ronchiolitis, 
ulceration  subsequently  extending  through  the  thin  bronchiolar  wall 
to  the  surrounding  alveoli.  In  other  cases  a  dilated  bronchus  may 
undergo  secondary  ulceration  and  liecome  sacculated.  It  may  be  very 
dithcult  to  decide  whether  such  cavities  were  originally  l>roncbieetatic  or 
pulmonary;  True  lu^onchiectatic  c^'^vities  are  seldom  very  large,  whereas 
those  of  pulmonary  ongin  may  involve  the  greater  part  of  a  lobe,  or  even 
the  whole  of  one  lung.  Excavations  of  this  magnitude  are  always  the 
result  of  fusion  of  several  cavities.  In  the  great  majonty  of  cases  exca- 
vation originates  in  the  lung,  and  is  not  bronchiecUitie.  A  fuller  treatment 
of  this  subject  is  to  be  found  in  the  article  on  '*  Bronchiectasis  "  in  the 
present  volume  [pp.  59  and  74], 

In  the  course  of  excavation  the  bronchi  become  ulcerated  and  eaten 
away,  so  that  ultimately  thi^ir  wall  passes  insensibly  into  the  lining  mem- 
brane fpf  the  vomica.  Cicatrisation  may  cause  narrowing  or  virtual 
obliteration  of  the  bronchial  orifices.  Chronic  cavities  not  uncommonly 
undergo  a  considerable  reduction  in  size,  as  the  result  of  contraction  of 
their  capsule  or  of  the  neighbouring  lung.  It  has  even  been  asserted 
that  they  may  close  completely,  but  there  is  no  proof  of  this,  and  sueh  an 
event,  in  view  of  the  imperfect  removal  of  the  secretions  effected  through 
the  bronchi,  inuat  be  regarded  as  highly  improlmble.  A  vomica  resembles 
a  chronic  al)scess  discharging  externally  through  a  narrow  sinus ;  now 
unless  the  abscess  can  be  freely  opened  it  will  not  granulate  up  tborougbly, 
and  will  continue  to  secrete  for  years.  Contraction  of  a  ca\ity  is,  how- 
ever, promoted  by  a  spongy  yielding  condition  of  the  adjacent  lung. 

Fibrosis  is  an  essential  feature  in  all  chronic  excavation,  and,  as  we 
have  seen,  the  same  change  is  always  present  in  chronic  tubercular  con- 
solidation.  In  the  most  pronounccil  examples  of  this  condition  fibroid 
induration  is  associated  with  excavation.     In  either  case  fibrosis  causes 
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«hritiking  of  the  lung,  the  iipptir  lolie  as  a  rule  l>cing  most  affected ;  bnt 
at  times  the  wholo  Itoig  becomes  uriifoniily  coritm,cted.  In  extreme  casus 
tho  lung  may  be  reduced  to  the  she  of  a  miiris  fist.  Contmction  of  iho 
lung,  is  followed  by  olovfitioii  of  the  diHphratrni  and  of  the  jiltdominal 
^_  reni^  diaplncement  of  the  heart  and  me<liastimim  to  the  aflTected  side, 
Wtd  a  varying  amount  of  dei)res8ion  of  the  chest  wall.  When  the  lung  ii 
not  too  firmly  adherent  to  the  tihs,  a  contracting  cavity  at  the  apex  may 
ahift  slightly  outwanls  and  baekwaiTls  towards  the  fixed  ix^int^  the  root  of 
the  lung,  as  shown  by  Dr.  C  1\  \^'illjams. 

The  primary  cavity  is  situated  at  the  apex  of  the  upper  lobe* 
fkiiy  canlie^  may  l>e  fonwed  in  any  [mrt  of  the  lung,  but  \h\  W  illiam 
Ewart  pointed  out  that  excavation  is  especially  prone  to  attack  a  definite 
region,  the  apex  of  the  lower  lobe,  and  at  a  date  anterior  to  the  implica- 
tion of  the  lower  jmrt  of  the  upper  lobe.  The  base  and  anterior  border 
the  lower  lolie  arc  least  prone  to  excavation,  just  as  these  parts  are  the 

to  lie  involved  hy  the  disease. 

It  remains  now  to  consider  the  vmlc  in  which  the  fulemilons  process 
extends  (Imm^jh  the  Imttfs.  In  generalised  miliary  tuberculosis,  where 
infection,  for  the  most  pf'irt,  is  derived  from  a  Ciiseotis  lymphatic  gland — 
that  is,  from  a  source  external  to  the  lungs^ — ^the  pulmonary  lilood-^  essels 
are  flooded  with  Wcilli,  and  the  lungs  become  stutfed  with  miliary  gnmu- 
lationa  fn>m  a[)ex  to  base.  In  chronic  |julmr)nary  tulierculoRis  the  lungs 
Ixjconio  gradually  but  progref^sivrly  invaded  by  a  pioeei^s  of  auto-infection, 
the  primary  focus  being  situated  at  the  a|>ex  of  one  upper  lobe.  In  a 
ino<ierately  advanced  case  we  find  one  lung  xuore  diseased  than  its  fellow, 
and  towards  the  apex  of  the  former  a  cavity  or  cavities  with  tough  walls, 
the  tissue  around  being  pignn^ntt'd  and  fibroid,  and  often  containing  some 
caseous  no<]ule«.  In  the  lower  part  of  the  same  lung  we  see  scattered 
tubercuhms  ntwlules  and  masses,  some  softening  to  foriii  small  cavities. 
The  other  lung  presents  lesions  of  a  similar  appearance  and  loealisiition, 
but  in  a  less  advanced  stage.  It  sometimes  haj>pena  that  the  disease 
becomes  peirtially  arrested  in  the  lung  first  attackerl,  while  in  the  long 
secondarily  involved  it  extends  progressively  from  apex  to  liase. 

It  cannot  fail  to  strike  the  observer  that  the  secondary  lesions  in  the 
Inng  are  not  the  result  of  direct  extension  by  continuity  from  the  apex, 
for  the  individual  foei  are  sejmrated  by  tracts  of  hc^ilthy  lung  tissue.  Nor 
i»  it  possible  to  believe  that  tuberculosis  s[>reads  exchisively  or  mainly  by 
lyrapliatic  or  vascular  channels ;  for,  in  cases  ivhere  the  dise^ise  is  not  too 
advanced,  the  lesions  often  consist  solely  of  a  cavity  at  the  apex  of  the 
upper  lobe  surrounded  by  a  zone  of  tuberculous  infiltration,  and  some  race- 
mose m;iJ5sea  of  tul>erele  at  the  apex  of  the  lower  lobe  ;  the  rest  of  the  lung 
being  unaffected.  Extension  to  the  lower  lobe  is  evidently  effected 
through  the  bronchial  tubes,  infective  secretion  being  inhaled  from  the 
apical  cavity  into  the  bronchi  of  the  lower  lobe.  This  %new  is  in  harmony 
with  the  results  of  the  *' inhalation  tuberculosis,"  artificially  produced  by 
exposing  animals  to  a  spray  of  tulierculous  sputum.  It  also  accords  >vith 
the  fact  that  the  prevailing  lesions  in  man  are  broncho-pneumonic  in  char- 


actor.  Dr.  Ewart  explahia  the  marked  proclivity  of  the  apex  of  the  !ower 
lobe  to  secondary  excavation  hy  the  fact  that  the  bronchus  ftupjilving  tliis 
part  is  a  wide,  straight  tube  coming  ofi*  horizontally  froni  the  main 
bronchus,  a  condition  which  appears  to  favour  the  inhalation  of  infective 
secretion  from  cavities  in  the  upper  lobe.  Dr.  J.  K,  Fowler  also  has 
pointed  out  that  the  distribution  of  tuberculous  disease  follows  a  very 
definite  path.  From  the  initial  lesion  at  the  apex  the  process  spre^ids 
downwards  in  the  upper  lobe.  Excavation  of  this  region  is  followed  by 
second ary  disease  of  the  apex  of  the  low^er  lol»e  on  the  same  side,  and  of 
the  apex  of  the  upper  lol>e  of  the  opposite  hmg.  Dr.  Fowler  states  that 
the  former  district  is  involved  before  the  latter  ;  hut  in  my  experience  the 
apex  of  the  opixisite  lung  is  (pute  as  often  the  first  point  to  be  affected 
with  secondary  disease,  though  the  apex  of  the  lower  lobe  of  the  lung 
primarily  attacked  is  almost  always  implicated  at  an  early  date.  The 
lower  pfirt  of  the  ujiper  lobe  is  then  gradually  infiltrated,  and  simul- 
taneously the  disease  extenrls  from  the  apex  of  the  lower  lobe  forward 
and  downward  along  the  interlol)ar  septum.  The  base  and  anterior 
border  of  the  low^er  lobe  arc  the  last  j)arts  to  be  affected. 

In  the  process  of  destruction  Mwd-vesstls  for  the  most  part  become 
obliterated  as  the  result  of  throml  »osis  ;  bnt  when  rapid  excavation  is  taking 
place,  tdceration  may  extend  into  large  vessels  and  cause  severe  haemor- 
rhage. In  cases  of  a  more  chronic  nature  it  is  not  uncommon  to  find 
aneurysmal  dihitation  of  bmnches  of  the  pulmonary  artery  lying  in  the 
w  alls  of  a  vomica.  In  my  post-mortem  examinations  aneurysms  were  found 
in  15  per  cent  of  all  cases  of  pulmonary  tuberculosis;  these  aneurysms 
consist  of  a  lateral  expansion  of  the  vessel  on  its  exposed  side.  In  rare 
instances  an  artery  crossing  a  ca\ity  becomes  unifonuly  dilated  to  form  a 
fusiform  aneurysm.  In  either  case  the  dilatation  is  to  be  attril>utcd  to  two 
causes  :  (i.)  to  arteritis  and  softening  of  the  arterial  coats,  the  residt  of 
extension  of  inflammation  from  the  cavity  ;  (ii.)  to  withdraw^al  of  support 
from  the  wall  of  the  exposed  vessel  Pulmonary  aneurysms  vary  in  sire 
from  that  of  a  pin's  head  to  that  of  a  plum,  but  they  are  seldom  larger 
than  a  cherry.  It  is  usual  to  find  only  one  aneurysm  ;  though,  at  times, 
several  may  be  discovered  in  the  same  cavity  or  in  different  parts  of  the  hmg. 
In  one  extmorditiary  case  I  found  twenty -two  aneurysms  in  one  limg. 
Rupture  of  the  sac  is  a  common  events  and  is  by  far  the  most  frequent 
cause  of  profuse  hsemon  hage.  Iii  a  series  of  eighty  cases  of  fatal  haemo- 
ptysis, examined  liy  myself,  a  niptured  aneurysm  was  found  in  seventy. 
\VTicn  rupture  does  not  occur,  thrombosis  is  apt  to  ensue.  Thrombosed 
aneurysms  are  often  met  with  in  cases  where  no  haemorrhage  has  taken 
place.  Observation  shows  that  aneurysms  after  leaking  for  some  time 
may  become  ultimately  cured  by  cofigulation  of  their  contents.  When 
the  cavity  containing  the  aneuiysm  is  small,  the  pi-essure  of  the  effused 
blood  may  he  sufficient  to  prevent  further  haemorrhage.  If  the  patient 
live  long  enough,  the  healed  aneurysm  in  time  undergoes  nocroeis,  and 
may  entirely  disappear. 

Localised  tjangrene  occasionally  takes  place  in  connection  with  rapidly 
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ing  cxenvation.     It  isj  liowever,  a  remarkahio  fact  tliat,  in  &i)ite  of 

existence  of  immcroiL'S  profusely  secreting  cavities,  putrid  changes  are 
veiy  rarely  met  vnih.  aa  a  result  of  tubercular  disease. 

Plefirisp  h  a  well-nigh  constant  accompaniment  of  the  pulmowiry 
diaease,  and  is  mostly  due  to  extension.  Pleurisy  may  also  be  consecutive 
to  peritonitis,  the  vims  being  transmitted  from  one  serous  cavity  to  the 
other  thrf^ugh  the  lymph  spaces  of  the  diaphragm.  Primary  tuberculosis 
of  the  pleura  is  said  to  occur,  but  of  thia  there  is  some  tJonbt.  In  cases 
of  apparently  primary  pleural  origin  the  disease  may  have  started  in  a  small 
caseous  bronchial  gland  which  has  escaped  detection. 

Fibrinous  exudation  is  the  commonest  form^  liut  scro-fibrinous  effusion 
often  ensues.  Empyema  is  uncommon  in  adults,  thongh  less  rare  in 
children,  Hsemorrhagic  exudation  is  occasionally  met  ivith,  and  may  be 
attributed  to  rupture  of  the  newly-fomied  capillaries  of  tlie  inflamed 
pleiira.  In  many  cases  tubercidons  gi'anulations  and,  less  frequently,  caseous 
nodules  can  be  recognised  in  the  serous  membrane.  But  it  is  not  infre- 
quently impossible  to  discover  any  naked-eye  signs  of  tubercle,  whether 
in  cssee  of  fibrinous^  scro-fibrinous,  or  suppurative  pleurisy.  In  some 
instances  of  this  description  the  microscope  may  reveal  the  presence  of 
isolated  miliary  tubercles  in  the  thickened  pleura.  There  can  be  little 
doubt  that  the  granulations  in  the  pleura,  as  in  the  peritoneum,  may 
undergo  complete  fibrous  transformation.  It  is  not  improbable  that  in 
•ome  instances  pleurisy  may  have  a  non-tuberculous  origin.  In  any  case 
the  ultimate  result  of  plouriHy  is  to  cause  more  or  less  thickening  and 

Lesion  of  the  pleura.  The  former  may  attain  to  considerable  dimensions 
•chronic  cases,  especially  at  the  apex  of  the  lung,  where  the  pleural 
inrcijtment  may  measure  a^  much  as  an  inch  in  thickness. 

Rapid  softening  and  excavation  of  the  peripheral  parts  of  the  lungs 
are  apt  to  cause  perforation  of  the  pleura  and  entrance  of  air  into  the 

us  cavity,  if  the  pleura!  space  at  the  atTected  sjx>t  have  not  previously 
obliterated  by  adhesions* 

Pncitvwffutrox  causes  collapse  of  the  lung,  and  is  followed  in  most  cases 
by  effusion  of  serous  or,  more  often,  of  purulent  fluid  in  consequence  of 
the  entrance  of  tubercle  l>acilli  and  pyogenetic  cocci  from  the  lung. 

It  is  not  unusual  to  discover  more  than  one  perforation  of  the  pleiu^ 
The  opening  may  he  situated  at  any  point  where  the  pleural  sui^acea  are 
not  adherent  The  middle  third  of  the  lung  C(>rresj>onding  to  the  lower 
part  of  the  upper  lobe  and  upper  part  of  the  Iriwer  lobe  is  the  njost  fre- 
quent site  of  perforation.  Occasionally  the  air  escapes  into  the  sul)- 
cutaneous  tissue  of  the  chest  wall  or  into  the  mediastinum,  and  surgical 
emphysema  is  produced.  At  times  a  cavity  in  the  lung  may  extend  out- 
wards through  the  pleural  adhesions  and  give  rise  to  emphysema,  or  to  an 
abscess  in  the  chest  wall  communicating  with  the  lung.  Pneumothorax  was 
found  in  1 1  per  cent  of  the  cases  of  phthisis  which  I  examined  after  death. 

The  bronchial,  mediastinal,  and  tracheal  glands  are  very  often  the  seat 

secondary  tuberculous  deposit.     They  may  also  be  primarily  affected, 

a,s  already  mentioned,  the  disease  may  extend  thence  to  the  lung  or 
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pleura.  The  extreme  frequency  with  which  arrested  tuberculous  lesions, 
in  the  shape  of  calcareous  no<lules,  arc  found  in  these  glands  is  well  known 
to  all  who  are  in  the  hal>it  of  niiikhi^  necropsies. 

Stenosis  of  a  main  hroiichus  is  occasionidly  caused  hy  enlarged  glandfl 
in  children  ;  Ivut  this  xmy  seldom  occurs  in  adults^  as  their  bronchial 
tubes  are  mueh  firmer.  The  smaller  lirouchi  may  be  compressed  in  iichdta 
as  in  children.  Marked  obstruction  entails  some  degree  of  collapse  of  the 
lung,  and  sometimes  gives  rise  to  bronchial  dilatation  beyond  the  seat  of 
pressure.  In  one  case  I  found  that  a  large  calcareous  bronchial  glantl  had 
perforated  the  bronchus  and  set  up  ulceration,  which  had  extended  at 
another  point  into  a  larger  branch  of  the  pulmonary  artery. 

Suppurating  caaeous  bronchial  glands  may  perforate  the  trachea, 
bronchi,  lung,  (esophagus^  or  pericardium.  Sudden  de*ilh  has  more  than 
once  resulted  from  the  entrance  of  a  caseous  gland  into  the  tnichea.  In 
cases  where  a  fistulous  communication  is  estiddished  between  the  oeso- 
phagus and  the  air-passtigcs  a  septic  bronchopneumonia  ensues,  and 
pulmonary  gangrene  has  been  a  relatively  frequent  conipliciition. 

From  the  foregoing  sketch  it  will  be  seen  how  manifold  are  the  lesions 
of  phthisis  pulmonalis.  The  unity  of  phthisis,  that  is  to  say,  the  essen- 
tially tubereulona  nature  of  the  disease  first  advocated  by  Laennec,  was 
long  and  vehemently  disputed  \  but  the  truth  of  this  doctrine  was  at 
length  removed  from  the  sphere  of  controversy  by  Koch^s  discovery  of  the 
tubercle  baciUns.  The  presence  of  the  specific  microbe  in  miliary  gmnu- 
lations,  caseous  nodides,  caseous  pneumonia,  and  pulmonary  cavities 
supplies  a  positive  deraonstmtion  of  the  pithologic^d  identity  of  the^e 
apparently  different  manifestations.  Hence  such  distinctions  iis  tuber- 
culous, pneumonic,  tubereulo-pneumonic,  Ciitarrhal  and  scrofulous  phthisis, 
always  artificial  and  unworkable,  are  now  entirely  superHuous.  Phthirie 
ifi  tuberculous  disease  of  the  lungs. 

Symptoms. — The  manner  of  invasion  of  pulmonary  tuberculosis 
varies  somewhat  in  ditrerent  cases.  From  the  slowness  of  growth  mani- 
fested by  the  tubercle  bacillus  we  might  expect  the  invasion  of  the 
disease  to  be  gradual.  In  the  great  majority  of  cases  this  is  the  case, 
and  certain  geneml  or  constitutional  symptoms  often  precede  those  of 
local  disorder  of  the  respiratory  organs.  But  as  in  a  considerable  number 
of  cases  the  disease  begins  more  or  less  abniptly,  we  nuist  distinguish 
(A)  a<'nte,  and  (B)  chronic  tul>erculosiB. 

A.  Acute  pulmonary  tuberculosis. — Three  forms  of  the  acute  disease 
may  be  recognised. 

I.  JjihitV'pmmmmk  f<mn. — In  this  fonn—the  rarest  of  the  three — the 
whole  of  one  lobe,  nearly  always  the  upper  lobe,  or  the  greater  jxirt  of 
one  hmg  becomes  converted  into  a  solid  gelatinous  or  caseous  substance. 
The  consolidation^  though  massive,  usually  presents  soino  sca^ttered  foci 
of  older  date,  suggesting  that  the  diffuse  pneumonia  is  secondary  to  an 
originally  localised  form  of  tuberculosis. 

This  sequence  of  events  is  well  illustrated  by  cases  where  a  cavity 
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exiBU  in  the  apex  or  other  ptirt  of  tbo  Inng^  unrlcr  which  €ii*cTim-stances 
tbe  diffused  inrtltratioij  may  bo  atiriliuted  to  the  inhalation  of  infective 
secretions  from  the  cu\ity.  But  in  a  few  recorded  insUuicos  the  caseous 
infiltration  has  been  perfectly  uniforni,  which  observations  support  the 
belief  that  the  affection  waa,  from  the  fii^st,  lobar  and  acute,  all  parte 
having  been  simultaneously  and  et|ually  attacked.  In  some  of  these 
cases  there  was  a  cavity  in  the  hing  wliich  may  have  Injen  the  starting- 
pcdnt  of  the  pneumonia.  Miliary  tubercles  may  sometimes  be  cb'scovercd 
in  the  lower  lobe  or  in  the  opposite  luu^ ;  caseous  nodules  are  more 
mmon.  Tuberculous  pleurisy,  mostly  of  the  thy  variety,  is  a  constant 
#cco  m  pjitii  m  e  n  L 

The  disease  may  begin  sliarjjly  with  a  rigor,  high  fever,  dyspnoea, 
pleuritic  pain,  and  a  short  cough  with  mucoid,  tenacious  sputum,  which 
maybe  ruMy  or  may  contain  Horid  Idooch  Occasionally  the  attack  begins 
with  haanoptysis.  Herpes  labialis  is  Tiot  uncommoiL  The  patient  often 
attribute's  his  illness  to  a  chill. 

The  foregoing  mode  of  invasion  closely  simulates  acute  pneumonia. 
In  other  cases  the  onset  may  be  less  abrupt^  the  patient  experiencing  a 
maUuse,  aching  in  the  back  and  linibs^  and  slight  cough  and  ejcpectoration, 
before  tho  onset  of  marked  pyrexia  and  other  pneumonic  symptoms. 
Physical  examination  discovers  signs  of  consolidation,  dulness,  tulmlar 
breathing,  crepitant  or  subcrepitant  rales,  bronchophony  and  incieased 
Uictile  vocal  fremitus.  The  l>reath-sounds  may  be  merely  weakened,  and 
no  tubular  breathing  may  be  heard  for  some  time.  Pleuritic  friction  is 
frequently  met  with  ;  signs  of  effiLsion  are  somewhat  rare.  The  whole 
picture  is  that  of  acute  pneumonia,  for  which  the  disease  is  almost  invanabty 
mistaken  at  fir«t.  But  no  crisis  appears,  and  the  fever  pci-sists  for  weeks. 
In  a  few  instances  the  temperature  becomes  hnver,  and  after  a  few  days 
the  symptoms  abate  somewhat ;  but  the  improvement  is  only  short- 
lived, and  the  fmtient  relapses  into  his  former  condition.  The  fever  for 
the  liret  two  or  three  weeks  manifesta  a  remittent  character,  the  evening 
temperature  being  one  or  two  degrees  higher  than  the  morning,  and 
ranging  from  103  to  lOi''  F.  Later  the  temperature  falls  somewhat 
and  assumes  a  hectic  character.  From  the  first  the  patient  wastes  rapidly 
and  exhibits  extreme  prostnition,  sometimes  passing  into  a  typhoid  state 
with  dry  tongue,  subsultus,  and  mild  delirium.  In  the  less  rapidly  fatal 
case^  f  igns  of  excavation  of  the  lung  gradually  come  on.  The  sputum 
becomes  muco-purulent^  and  is  found  to  contain  tubercle  bacilli,  and  perhaps 
elastic  tis^sue,  A  fatal  tcmiination  may  be  reached  in  less  than  a  fort^ 
night ;  more  often  life  is  prolonged  for  six  weeks  or  two  months.  Now 
and  then  the  disc^iise  gradually  loses  its  acute  character  and  assumes  the 
form  of  chronic  pulmonary  tuberculosis. 

The  diagnosis  during  tho  first  week  or  ten  days  presents  great  diffi- 
culties. In  .«iome  instances  the  in\'asion  is  less  suddenj  and  the  severity 
of  the  symptoms  less  pronounced  than  in  cases  of  acute  lobar  pneumonia. 
But  these  dis^tinctions  are  often  wanting.  In  the  tuberculoas  form  the 
fever  is  less  continuous,  and  is  generally  marked  hy  irregular  remissions. 


^^   ^ 


i88 


SYSTEM  OF  MEDICINE 


The  pulse-respiration  ratio*  ac;ain,  is  less  deranged  tlian  in  acute  pneumonia  ; 
for  the  pulse-rate  is  greatly  increased,  often  reaching  130  to  140,  with 
a  respinititni  of  ^0  or  40* 

It  has  been  said  that  in  tuberculous  cases  the  breath-sounds  over  the 
affected  lobe  are  more  often  weak  and  suppressed  than  tubular,  but  this 
sign  ia  by  no  means  constant ;  moreover,  this  sign  ia  not  %  ery  rare  in 
croupous  pneumonia.  From  acute  pneumonia  wth  delayed  resolution 
the  disease  may  be  discriminated  by  the  progressive  wasting  and  prostra- 
tion, as  well  as  by  the  fluctuating  high  temperature  which  accompanies 
it ;  for  in  the  former  complaint,  in  spite  of  the  persistent  pulmonary  con- 
solidation, the  general  condition  mends  and  the  temperature  falls*  In 
doubtful  cases  the  appearance  of  signs  of  excavation,  and,  above  all,  the 
deieetion  of  tubercle  baciili  in  the  sputum,  are  the  only  facts  on  which 
a  positive  diagnosis  can  bo  based.  The  complications  of  this  form  of 
tuberculosia  do  not  differ  materially  from  those  attending  the  chronic 
variety,  under  which  bead  they  will  be  discussed  ;  but  it  may  be  said 
that  complications  are  much  less  frequent  in  acute  eases,  owing  to  the 
rapid  termination  entailed  by  the  severity  of  the  pulmonary  lesions. 

II.  Bioncho-pneumunic  form, — This  form,  which  is  much  less  uncommon 
than  the  last,  represents  what  has  been  called  galloping  consumption  or 
phthisis  fiorida.  The  special  anatomical  features  consist  of  disseminated 
tuberculous  foci,  of  various  sizes,  whit-li  may  be  soft,  yollo'vvish  white, 
and  cheesy ;  or  grayish^  slightly  pigmented,  of  racemose  shape,  and 
somewhat  indurat<jd.  Miliary  tubercles  are  seld^jm  to  be  seen.  In  most 
case^  rapid  softening  and  excavation  of  the  nodules  is  a  A^ery  prominent 
feature.  Small  suppurating  cavities  with  soft  ragged  walla  are  scattered 
through  both  lungs.  In  the  apices  of  the  upper  lobes  the  cavities  arc 
generally  larger,  and  in  some  cases  the  apex  is  the  seat  of  old  fibrosis 
and  excavation.  The  lung  tissue  separating  the  nodules  is  often  hyper- 
inflated,  especially  towards  the  anterior  borders ;  in  other  parts  the 
nodules  are  embedded  in  tracts  of  grayish  red  consolidation,  more  par- 
ticularly towards  the  back.  This  fusion  of  the  individual  foci  may 
ultimately  result  in  a  diffuse  infiltration  of  lobar  dimensions.  The  bronchi 
are  always  deeply  injected  and  contain  abundant  purulent  secretion.  The 
localisation  of  the  lesions  is  essentially  broncho-pneumonie  and  lobular, 
and  depends  on  the  inhalation  of  tubercle  bacilli  from  a  cavity  in  the 
lung  or  from  external  sources.  Pleurisy  in  some  form,  whether  dry, 
sero-fibrinous,  or  sanguineous,  is  always  present*  The  larynx  and  large 
air-passages  are  more  prone  to  tuberculous  tdceration  than  in  the  lobar- 
pneumonic  form,  in  consequence  of  the  more  profuse  secretion  discharged 
from  the  canities  and  bronchi  in  the  present  variety. 

The  mode  of  onset  is  subject  to  considerable  variations.  Occasionally 
T;\dthout  any  early  period  of  ill  health  the  patient  is  suddenly  seized  with 
rigors  and  other  symptoms  of  acute  pneumonia :  more  often  the  disease 
begins  insidiously  with  a  cough,  which,  after  the  lapse  of  a  few  weeks, 
ia  succeeded  b^^  fever,  malaise,  and  other  constitutional  symptoms, 
ptysis  is  occasionally  the  first  symptom.     In  some  instances  the 
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iKigins  with  symptoms  of  gaBtnc  disturbance,  loss  of  appetite,  fiirrcd 
tongue,  and  vomiting ;  ami  the  real  nature  of  the  malady  is  not  rccog- 
until  the  chest  is  examined. 
In  recent  years  this  form  of  tuberculosis  has  not  uncommonly  followed 
aa  attack  of  influenza,  Wiiatever  the  moile  of  invasion,  marked  wasting 
aad  loss  of  strength  soon  appear.  Ha^mopiyais  is  not  very  common,  and 
is  seldom  profuse.  The  sputnm  at  first  is  mucopunilent,  l>ut  it  srton 
becomes  more  pun  form,  and  sometimes  acfjniresa  greenish  y  tallow  colour; 
in  Bomc  cases  it  has  a  reddish  brick -dust  colour  for  wecka.     Tuljerclo 
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FiNi,  7.— DSagnini  Ulnfttniting  thm  ktcalliution  of  tubereuloti*  lesiotu  in  the  lungti.     P,  Prfirwuy  lealoa 
(doubU»  shAdiiig);  Pj^  local  ftxU'n^ioii  from  primary  lesion  (s^lii^lo  fiha^tlrtK)  *.  S,  sDcondarj'  le^ilcms. 

bacilli  and  elastic  tissue  are  generally  recognised  heforo  long.  Night 
iweata  are  frequent,  and  ofti^n  are  very  profuse.  The  temperature  ranges 
high,  reaching  1(J4  F.  at  times;  the  fever  is  fluctiiiUing,  being  marked 
by  moming  remissions  of  one  or  two  degrees  :  as  the  disease  proceeds^  the 
temperature  becomes  more  hectic.  Anorexia,  vomiting,  aphthous  stoma- 
titJB,  a  dry  rod  tongue,  and  diarrhoea  are  very  common,  and  the  patient 
is  apt  to  pass  into  a  typhoid  state.  In  the  worst  cases  dt  ath  ensues  in 
three  or  four  weeks,  but  the  end  is  more  often  deferrerl  for  three  or 
four  months.  Very  occasionally  the  acute  progress  of  the  disease  is 
stayed,  and  the  patient  lingers  on  for  eight  or  nino  months^ 
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ly^ieal  cxamiimtion  at  first  reveals  notmng  more  than  signs 
general  fjroirt'bitisj ;  Imt  sul>se<|Uently  pleuritic  friction  anrJ  patclics  of 
dulnoss  on  percutisioHj  more  jku ticiilatly  at  thti  apices,  nialce  their  appear- 
ance, and  sign5  of  excavation  may  aUiraately  be  discovered  In  some 
insiances  the  signs  may  preduniinate  at  the  base  of  the  lower  lobe.  In 
tbo  most  acute  cases  no  cavernous  signs  can,  as  a  nil*?^  bo  recognised,  as 
death  takes  place  Infurc  tlie  cavities  have  reached  mitficicnt  size  to  permit 
of  their  detection.  Moreover,  tlie  juitehes  of  distended  hitig  tisstie  which 
separate  indi\idnal  fuci  tend  to  obscure  the  existence  t>f  extcnsi^•e  disease. 
The  ilia-^nosis  at  first  rest«  on  the  discovery  of  physical  signs  ijf  broiK^ho- 
ptictmnjnia,  accompanied  l>y  great  prostration  and  loss  of  tiesh.  B^it  the 
detection  af  tubercle  bacilli  in  the  spTitnm  may  alone  enable  us  to  decide 
wliether  the  disease  be  tubercvdous  or  not.  In  the  case  of  young  children 
the  diftercnces  are  greatly  enhanced,  for  no  sputum  is  ol>tiiinalih%  and 
death  commonly  takes  place  before  softening  and  excavation  can  be 
recognised. 

III.  Acuk  miliarij  fuherctdosls.—Xn  this  foiTii  the  pulmonary  condition 
is  frequently  dwarfed  by  the  symptoms  of  general  infectiiin.  This  con- 
dition, from  its  resemhhinee  to  typboid  fever,  is  sometimes  described  as 
the  typhoid  form  of  acute  tidiorculosis.  In  other  instances  the  disease 
manifi!sts  a  special  incidence  on  certain  organs,  and  tyims  have  lieen  dis- 
tinguished varying  witli  the  jiarts  of  the  body  pririeipally  allectcd  ;  for 
instance,  the  cerebral,  the  al»dominal,  and  the  pidiiionary. 

It  has  been  the  custom  to  draw  a  sharp  distinction  between  acute 
miliary  ttibercidosis  and  phthisis  on  account  of  the  marked  difference  in 
the  clinical  symptoms  of  the  two  affections ;  but  an  eruption  of  miliary 
granulations  in  the  other  organs  is  a  fairly  common  complication  of  chronic 
pulmonary  tuberculosis,  and  is  to  be  attributed  to  the  entrance  of  a  large 
number  of  tubercle  bacilli  into  the  pulmonary  circulation.  Moreover, 
many  crises,  clinic^dly  indistiuguishable  from  the  typhoid  or  disseminated 
type  of  acute  tuberculosis,  are  found  after  death  to  present  old  circum- 
scribed tuberculous  lesions  of  the  Jung,  which  had  escaped  recognition 
during  life.  In  fact,  the  acute  miliary  form  differs  from  chronic  tul>cr- 
culosis  of  the  lung  cjidy  in  the  acutenesa  of  its  course  and  in  the  more 
wide^sprcad  infection  of  the  ImhIv,  In  the  pulmonary  type,  which  alone 
will  bo  considered  here^  the  disease  may  advance  in  an  acute  or  subacute 
manner  witliout  any  premonitory  symptoms.  In  a  large  proportion  of 
cases  a  period  of  ill-health,  of  variable  duration,  precedes  the  onset  of  the 
disease.  The  .t^ymptoms  first  noticed  are  cough,  expectoration,  dyspno3a, 
and  occasionally  pleuritic  pain,  Dyspnova,  as  a  ndo,  soon  becomes  the  pre- 
dominant feature,  and  is  often  acet>mpanied  by  marked  cyanosis,  IL^mo- 
ptysis  is  uncommon  ;  but  now  and  then  it  is  the  earliest  symptom.  The 
temperature  is  genenill}*  high,  reaching  103'  to  104"  F.,  and  the  morning 
remissions  are  less  pronounced  than  in  the  broncho-pneumonic  form. 

Some  cases  have  been  knoi^Ti  to  nin  their  courae  without  any  definite 
elevation  of  temperature.  The  pulse,  from  the  first,  becomes  rapid  and 
weak.     Examination  of  the  chest  reveals  signs  of  general  bronchitis,  fine 
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buhhlirig  rales,  and  rliorichi  on  both  sides.  At  first  no  dulness  on  per- 
ciifl«ion  can  he  elicited,  l>nt  the  iintenor  parts  of  the  lungs  are  found  to 
be  Hither  hyper*resonant»  the  change  depending  on  compensatory  dis- 
\mmn  of  the  alveoli — the  so-called  "  acute  emphysema,"  As  the  disease 
progrc«se3,  pleuritic  friction  sounds  are  often  heard  ;  and  patches  of 
dtilness  pointing  to  secondary  lironcho-pneiimunia  may  sometimes  he 
njcogriised.  In  these  parts  t)ie  hreath-.^r>unds  may  he  tubular,  hut  more 
aflen  become  muffled.     This  ditierence  does  not  depend  on  the  prcpon- 
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Pio,  t^^ptiolofn^ph  of  a  lectiniii  cf  the  Iiinic  fmm  %  amc  of  ftente  mUiary  ttiberciiloflia,  abowing  thn 
utulc  itt  wjiiinh  i:pni»ra1  iiifectjitn  wcurs  t.hiou^jh  bmiit'hi's  of  th«  puhnoimry  veins,  (Low  power) 
V,  8iTi»U  rmlmon&ry  vuin  ;  T,  tiUwrcdlar  jfrowtli  from  inttiMn.  projecting  iuU>  the  lumen  of  tho  vein ; 
B,  titmll  broiichua  nhowing  tuU^rcukr  Jatiltratiuti  ui  Its  walb. 


dentice  of  consolidation  or  pleural  effusion ;  for,  in  the  absence  of 
pleuritic  exudation,  the  vesicular  breathing  may  he  greatly  diminished 
bf  the  concomitant  bronchitis  and  lobular  collapse.  Lobar  pneimionia  is 
an  occasional  complication.  The  patient  rapidly  loses  flesh  and  strength, 
tlyspnoia  and  cyanosis  increase,  the  cough  grovra  more  troablesome,  and 
the  sputum — which  at  firat  was  mucoid — now  becomes  muco-purulent. 
It  is  rare  to  find  tubercle  baciUi  in  the  expec  to  ration »  and  when  xhh 
happens,  a  cavity,  often  a  very  small  oiie^  will  generally  be  foiuid  in  some 
part  of  the  lung.  The  spleen  is  more  or  lesa  enlarged,  and  may  some- 
times l>e  recognised  by  pilpation. 
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The  dmgnosis  is  occasionally  easy,  hnt  more  often  difficult.  In  the 
presence  of  genorHl  bronchitis,  as£ociated  with  marked  dyspnoea,  cyanos^is, 
pyre  x u\  an d  rapii  I  em  aciatioo ,  t  he  d  iagnosis  pres e  1 1  ta  I  i  tt  1  e  d  i  Ih  ei  i\  ty .  But 
in  cases  where  the  evidence  of  bronchitis  is  alight  or  absentj  the  dispro- 
portionate amount  of  dy spnt'ea  is  a  diagnostic  point  of  considerable  value. 
Tnhercka  may  occasionally  be  recognised  in  the  choroid  by  means  of  the 
ophthalmoscope,  and  tubercle  bacilli  have^  in  a  few  instances,  been  found 
in  the  l>lood ;  bnt  unfortunately  such  evidence  is  rarely  to  be  obtained, 

B.  Chronic  pulmonary  tuberculosis. — The  following  modes  of  inva- 
sion may  be  recognised  in  their  order  of  frequency  : — 

(i.)  Instiihm.—ThG  commonest  proch'omal  symptoms  are  loss  of  flesh 
and  strength,  accompanied^  in  some  cases,  by  a  slight  evening  rise  of 
temperature.  Less  froquently  the  diseiuse  is  ushered  in  under  the  guise 
of  anaemia,  or  of  a  functional  dcmngemcnl  of  the  digestive  system. 

(ii.)  Hrmu^hilic. — After  frequent  attacks  of  bronchial  catkin  h,  or  with* 
out  any  previous  tendency  to  Inonchitis,  the  disease  begins  with  cough 
and  expectoration,  which  are  attnbuted  at  first  to  a  common  catarrh  ;  but 
after  a  fevv^  wa^eks  or  months  pyrexia  and  other  constitutional  symptoms 
make  their  appearance.  In  some  instjuices  carefid  inquiry  will  establish 
the  fact  that  a  period  of  ill-health  existed  before  the.  apjiearanco  of  the 
cough,     ^lany  CJises  with  such  ii  story  have  originated  in  influenza, 

(iii.)  Fkuriik. — ^The  hrst  definite  symptom  is  pain  of  pleuritic  type, 
increased  by  cough  or  deep  inspinitioiL  The  pleurisy  is  generally  of  the 
dry  form,  but  effusion  may  t^Jike  place.  Pyrexia  and  other  symptoms  of 
phthisis  may  follow  hard  on  the  pleuritic  seizure,  or  the  pleurisy  may 
gi^idually  disappear,  and  the  patient  make  a  temporary  recovery,  only  to 
fall  ill  again  later,  with  pronounced  symptoms  and  signs  of  pulmonary 
tuberculosis, 

(iv.)  JImnopiok. — In  this  class,  the  "  phthisis  ab  hiemoptoe  "  of  the  old 
authors,  the  fii-st  symptom  to  attnict  attention  is  htemoptysis.  When 
the  haemorrhage  is  profuse,  it  almost  certainly  indicates  mpture  of  an 
aneurysm  in  a  vomica^  that  is,  old-standing  disease ;  even  when  no  other 
evidence  of  a  pulmonary  lesion  is  forthcoming. 

(v.)  Z<in/»^rtt/,— Phthisis  occasionally  begins  with  laryngeid  symp- 
toms ;  hoiii-seness,  loss  of  voice,  hy penes thesia,  or  panesthesia  of  the 
throat  being  the  most  common. 

Symptoms, — A  constant  and  perhaps  the  most  important  symptom 
from  the  diagnostic  point  of  \iew  is  cough.  At  fii-st  dry,  short,  and  in- 
frequent, it  is  accomijanied,  sooner  or  later,  by  ex  pee  tiD  ration,  and  mjiy 
become  so  incessant  as  to  prevent  sleep  and  to  set  up  vomiting,  whereby 
the  patient's  strength  becomes  reduced  in  the  most  serious  manner. 
There  is  no  direct  relation,  however,  lietween  the  gravity  of  the  disease 
and  the  severity  of  the  cough.  Some  i>atients^  with  ext-ensive  pulmonary 
lesions,  have  little  or  no  cough ;  whilst  in  others,  with  comparatively 
slight  diseiise,  cough  may  be  the  predominant  symptom.  Cough  is 
genenilly  most  troublesome  in  cases  of  progressive  disease,  and  where 
the  larynx,  trachea,  and  large   bronchia  are  actively   engaged  i  hut  it 
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(iepctiils  to  a  cnnsidHnible  extent  on  the  excitaHility  of  the  nervous 
»*fitres.  When  tho  l:irynx  is  extensively  af!bcttid  the  coui^'h  h  peculiarly 
muineii  and  hoarse.  In  some  ciises,  cspet  ially  when  large  cavities  form 
in  the  base  of  the  luii^,  it  assumes  a  {Kiruxv^mal  character.  Coughing 
fits  occur  most  frtHjuently  in  the  early  morning,  owing  to  the  aecumula- 
tion  of  secretion  in  the  hirger  air -pass^iges  thiring  the  night  In  some 
cases  an  irritahle  cough  is  excited  by  the  ingestion  of  foodj  and  the  fit 
may  end  in  vomiting.  This  occurroncc  is  partly  to  bo  explained  hy  the 
mechanical  compression  of  the  atomach  mid  abdominal  viscera  against  the 
dbphragm  ;  but  vomiting  so  often  fnHuws  slight  fits  of  eonglnng  that  it 
seems  necessary  to  assume  the  existence  of  a  neurosis  of  the  vagur?  in 
these  patients.  • 

Expectorathm. — In  the  early  stages  expectoration  is  scanty  and  mucoid; 
but  it  Boon  becomes  mueo  purulent,  and  is  commonly  very  \iscid.  At 
times  it  u  thin  and  watery,  from  arhnixtnre  with  saliva.  As  the  tlisease 
progrcssei^,  ihe  sputum  ei^leeti^  into  small  thick  lumps  of  a  dirty  white  or 
yellowish  colour;  this  ''  nummuhir  3]>utum**  is  more  common  where  cavities 
have  fonned  in  the  lung,  but  it  may  be  met  with  in  causes  of  simple 
hmnchitis  and  of  bronchiectasis.  It  is  not  uncommon  In  the  same  specimen 
to  find  small  yellowish  spots  or  streaks  mixed  with  frothy  mucous  secretion 
— the  mixture  representing  bronchial  secretion  and  pus  from  cavities  in  the 
hmg»  At  times,  especiidly  in  advanced  cases,  the  sputum  becomes  uni- 
fomdy  oparpie  and  thick,  ami  may  jissume  a  greerush  colour.  Expec- 
lomtiou  is  sometimes  markedly  paroxysmal,  especially  \vhere  cavities 
exist  in  the  low^^r  part  of  the  lungs.  Blood  is  often  discharged  with  the 
upntum.  The  Id ood  stained  sputa  may  bo  bright  red,  or,  when  blood- 
clots  have  been  rcUined  in  cMvities  or  bronchi  for  some  time,  the  colour 
may  be  dark  puq>le  or  blackish.  In  cert^iin  instances  the  sputum  presents 
a  brownish  or  chocolate  colour  from  decom}K>sitiou  oi  blood  in  the  cavities 
or  bronchi.  In  other  instinces  it  may  l)e  of  a  Isrick-rcd  tint,  especially 
when  active  ulcenition  f>f  the  lung  is  going  on  ;  luit  it  seldom  has  the 
rusty,  tenacious  character  of  acute  pneumonia.  Fo^tor  is  practically 
ttaknown  in  the  absence  of  such  complications  as  bronchiLctasia  or  gan- 
grene. In  the  more  chronic  fonns  of  phthisis  small  particles  of  calcare- 
ous matter,  consisting  mairdy  of  phosphate  of  calcium,  are  coughed  up 
time  to  time.  These  pulmonary  calculi  represent  caseous 
bterial  that  has  undergone  ealcidcatiori,  and  has  become  loosened  in  the 
process  of  excavation.  Sometimes  they  show  a  tendency  to  Ijranch, 
80  that  some  think  that  they  may  come  from  the  small  bronchia.  I 
have  found  th4'm  on  many  occiisions  in  the  recesses  of  old  cavities  in 
the  lung.  Calcareous  l>ronchial  glands  occasionally  perforate  the  air- 
Jjassages  and  are  expectonLted.      The   discharge    of    pulmonary   calculi 

ies  idceration  of  the  lung  or  air-pass;iges,  and  is  a  sign  of  chronic 
hut  no  further  diagnostic  value  mji  bo  assigned  to  it. 

As  regards  the  im|K)rtance  of  the  sputum  of  phthisis,  it  must  be 
jiOowed  that  the  naked -eye  appearances  alone  possess  no  certain  and 
pathognomonic  significanccj  if  wc  except  the  presence  of  blood  and  eal- 
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caremia  matter.  The  farmer,  will  l>e  considerorl  under  tlio  head  of  l:;emo- 
ptysis.  It  19  doubtful  %vhether  chalky  m^i^iscs  are  cxpectomted  in  any 
disease  other  thuu  tubtM  qulosis  of  the  lun^^s  or  bronchial  glauds  ;  conse- 

quetilly  this  event  has  a  certain 
diaLTUustic  signifieance*  Micro- 
scopic examination  of  the  sjpiitum 
is  a  most  vahialilo  metbtKl  of 
diagnosis.  By  this  means  we 
recogni:^o  various  forma  of  cells 
— .SfjUMinous,  tlattened,  spheroidal, 
CiihimnJU-  anil  ciliated  epithelium, 
1i1o<rI  corpu.';clc>4j  jjus  cells,  mucin, 
crystalloid  products  of  chemical 
ch;ingc»auch  aseholesterine,  leucine 
and  tyrosine,  fatty  acids  and  di'oiis 
of  my e line,  carlum  particles,  ehistic 
tissue  from  the  lungs,  ami  microbes 
or  diHerent  kinds.  Of  aO  these 
constituenta  of  the  sputum  two 
only  are  p^ithogrujmonie^  elastic 
tissue  and  tubercle  bacilli-  The 
presence  of  the  former  is  a  positive  pi'oof  of  destructive  disease  of 
some  portion  of  the  respiratory  apixirutus,  though  it  does  not  ena1>le 
us  to  distinguish  the  precise  nature  of  the  disctuse  ;  Init  as  tulterculosis 
is  by  far  the  commonest  ulcerative  aflection  of  the  lung,  the  presxmiption 
ia  in  favour  of  this  l)eing  the  process  at  work.  When  the  elastic 
tissue  shows  an  alveolar  arrangement  we  may  be  certain  that  it  is  derived 
from  the  Ituvg  ;  hut  isolated  fibres  may  jvossihly  come  from  the  larynx, 
or  from  the  trachea  and  bronchi  ;  though,  unquestionably,  their  main 
source  is  the  lung, 

j*]lti.stic  ti^su  . — If  the  opaque  whitish  particles  seen  in  the  sputum  he 
teased  out  with  needles  and  examined  in  a  drop  of  water,  branching 
elastic  fibres  with  their  curle<l  up  ends,  oi  portions  of  the  more  ehar- 
acteristic  alveolar  framework  of  the  lung,  may  be  recognised  under  a 
low  power.  Sometimes,  in  cases  of  chronic  excavation,  the  fibres  are 
encrusted  with  minute  partich?R  of  lime  salts.  The  persistent  presence  of 
elastic  tissne  with  ahxM>lar  grouping  is  a  sign  of  progressive  destruction 
of  the  lung.  A  better  and  more  certain  method  is  tliat  devised  by  Dr. 
Fenwick.  The  sputum  is  mixed  with  an  equal  quantity  of  a  sulution  of 
caustic  soda  of  the  strength  of  20  grains  to  the  ounce,  and  boiled  for  a 
few  minutes  until  the  mixture  becomes  clear.  The  fluid  is  now  allowed 
to  stiind  in  a  conical  gl.'i.=is  iov  a  few  hours,  when  the  elastic  fibres  fall  to 
the  l>ottom.  A  dmp  of  the  sediment  is  then  withdrawn  with  a  pipette 
and  examined  for  ehistic  tissue  under  a  low  power  (9t)  to  100),  It  is 
important  not  to  continue  the  boiling  too  longj  as  the  elastic  fibres  them- 
selves ultimately  become  much  altered. 

Microbes — Ttiherdt  badUus.—Tha  sputum  yoided  in  the  early  morning 


I 


I 

I 


tiona  acciim 
hours  of  sleep,  it  ropresenta  a  mixture 
uf  ibe  products  of  tlio  various  sections 
of  the  roa[jiiutory  tnict  The  ex- 
pectomtiaii  is  pnui^ed  out  int4>  a  fiat 
glass  dish,  and  exaraiued  agaiust  a 
(Jark  baekgrouud.  The  small  opquo 
spfcks  aud  streaks,  or,  wJit^ro  the 
sputiun  is  unifonnly  of»af|ue,  tho  most 
autly  portions,  are  the  most  suitahlo 
for  examination.  A  small  portion 
fthould  be  reninved  with  a  seal  pel ^ 
nceflle,  f>r  platinum  wire  rind  tninsfened 
to  II  porfeclly  clean  co\er- glass.  A 
^  second  cover-glass  is  pressed  gently  on 
H  the  first,  so  as  to  distnbata  the  sputum 
■  in  a«  thin  a  layer  as  possible  ;  and 
the  two  glasses  are  then  separated  by 
A  sliding  mcA'cment  an<l  allowecl  to 
dry*  \\  hen  quite  dry,  the  coA'er-slips 
are  seized  with  a  foi'ceps  and  pissed 
three  times  quickJy  through  the  flame 
a  Bunsen  burner  or  of  a  ppiritdamp 
I  to  coagulate  the  albnmin.  Vjiriuua 
[methods  are  in  use  fur  staining 
the  luicillus.       Ziehls  modification    of 

Ehrlich's  method  gives  excellent  results  and  will  alone  be  dcscribeil.    The 

I  following  reagents  are  required: — (a)  Ziehl's  solution  of  carbol-fiichsine, 

sting  of  10  ex,  of  a  saturated  aleoholic  solution  of  fuchsine,  atkled  to 

B.C,  of  a  5  pf*r  cent  watery  solution  of  carbolic  acid,      (h)  A  2o  per 

cent  eolation  of  sulphuric  acid,     (r)  A  concentnited  a*[ueous  solution  of 

■  methylene  blue.  The  etaining  fluids  should  be  filtered  before  they  are 
tised.  The  cover-glasses  are  placed  in  some  of  the  fuchsine  solution  (a) 
in  a  watch'glass  or  porcelain  dish,  which  is  then  heated  carefully  over  a 
fipirit-lamp  or  a  sand-bitth  until  Imbbles  are  given  off'  The  stjiining  Huid 
is  then  set  aside  fijr  two  or  three  minutes  to  cool.  Next,  tho  cover-ghisscs 
ftfo  removed  with  forceps  and  ptissed  through  some  of  the  acid  solution 
b(/j)  for  a  few  seconds,  until  the  red  colour  changes  to  a  yellowish  gray. 
[The  preparations  are  then  washed  in  a  gentle  stream  of  water  rmirung 
j  from  a  tap  for  eight  or  ten  seconds,  when  the  sputum  again  turns  re4l. 
iLiutly,  the  slips  arc  stiiined  with  a  drop  of  the  blue  dye  (c)  for  half  a 
[ minute  to  a  minute,  washed  again  in  a  stream  of  water  for  a  few  seconds, 
y  the  excess  of  water  ai lowed  to  drain  away.  The  cover-glasses  may 
'  be  left  to  dry ;  or  rapid  drying  may  be  effected  by  pressing  them 
[  gently  between  two  pieces  of  clean  blotting-paper.  AVht^n  they  are  cjuite 
I  dry  the  preparations  are  mounted  in  a  drop  of  Canada  balsam,  diasolved 
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in  xylol  or  l>enzol.  If  the  ilhimi nation  bo  good^  the  tubercle  TwiciHi  can  be 
recognised  with  a  magnifying  power  of  300  ;  liut  in  order  to  oijtain 
satisfactory  results  it  is  well  to  use  AbbtS'a  substiige  condenser  and  a  one- 
twelfth  oil  immersion  lens. 

With  the  til>ovc  mode  of  stiiining  the  tubercle  })acilli  appear  as  deli-  ■ 
cate  rods  of  a  red  colour,  in  length  from  a  qujirter  to  a  half  the  diameter  ™ 
of  a  red  1)1  ood  corpuscle,  often  straight  or  slightly  cursed,  and  in  many 
cases  presenting  a  finely-beaded  appearance.  This  betiding,  suppoRort  l>y 
some  to  depend  U|x>u  the  presence  of  spores,  jiossesses  no  special  clinical 
sig!uhcance.  The  number  of  bacilli  in  the  sputum  is  very  variable. 
They  may  l»e  scattered  singly  through  the  prepanitinn,  or  they  may  be 
found  in  groups.  In  some  instiinees  the  sputum  seeras  tf>  be  an  almost 
pure  cultivation  of  the  bacilli.  Many  other  microbes,  pyogenetic  and 
putrefactive,  the  nticlei  of  pus  and  epithelial  cells  anfl  threatls  of  mucin 
are  stained  blue  l»y  this  j^roeess,  but  no  definite  importance  can  at  present 
be  assigiu>d  to  any  njicrobc  but  the  tubercle  l>acillus-  The  detection  of 
tubercle  bacilli  in  the  s}uUum  is  a  certain  sign  of  tul)erculosis  of  some 
pirt  of  the  respiratory  tiact.  ^ 

Instances  of  primary  tid^ercidous  ulceration  of  tbo  larynx  or  pharynx  m 
are  infinitely  rare»  but  the  number  of  bacilli  shed  from  the  surface  of 
such  ulcers  is  insignificant  when  compared  with  the  enormous  masses 
discharged  from  ca\dties  in  the  lung.  When  the  sputum  contains  a  largo 
numljcr  of  bacilli  we  may  reckon  on  the  existence  of  a  ^'omica,  whether 
large  c>r  small 

Hfemaptffsis  is  one  of  the  most  striking  symptoms  of  the  disease. 
Streaks  of  blood  may  be  seen  in  the  expectoration  of  many  other  atlec- 
tions,  and  are  the  result  of  capillary  hsemorrhago  from  the  lungs  or  air- 
passages  :  such  streaks  are  seldom  of  much  importance  ;  nevertheless, 
they  occasionally  herald  tlie  apjiroach  of  a  more  profuse  hamiorrhage. 
When  the  amount  of  blood  brought  up  is  considerable,  the  significance  ib 
far  greater. 

Iliemorrhage  from  the  lungs  may  occur  as  the  result  of  hypert^raia 
and  rupture  of  capillaries,  or  of  gi'oss  pulmonary  lesions  involving  per- 
foration of  vessels  of  considemhle  size,  Sliglit  attacks  of  hiemoptysis  are 
mainly  due  to  capillary  hsemoiThage  from  the  lungs,  less  freifuently  from 
the  large  air-]mssi^ge8,  and  are  indicative  of  intlamraatory  or  congestive 
states.  When,  however,  the  blooil  expectorated  can  be  measured  by 
ounces,  the  bleeding  must  be  attributed  to  rupture  of  an  ailery  or  vein  of 
some  size.  Perforation  of  vessels,  generally  of  an  artery,  may  be  effected 
in  three  ways : — (a)  The  walls  of  the  small  pulmonary  arteries  and  veins 
may  become  infiltrated  with  a  tuberculous  growth.  The  usual  consequence 
of  this  change  is  thrombosis  of  the  aflected  vessel ;  lint  in  the  case  of  the 
arteries,  softening  of  the  vascular  wall  may  le^wl  to  rupture,  and  some  of 
the  small  haemorrhages  of  phthisis  are  prolmbly  thus  profluced.  (P)  The 
ulcerative  process  associated  with  excavation  of  the  lung  may  perforate 
an  artery  of  considerable  aiiie,  and  occasion  alarming  hiemorrhage.  It 
seems  strange,  at  first  sight,  that  this  does  not  happen  more  often ;  but 
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the  tenciency  in  all  Ina  t!ie  more  rapid  forms  of  tiilierculous  dofitruetion 
ii  tuwiUNls  thionihosis  of  vess^'ls.  This  iiS  a  more  important  canse  of 
hapmaptysis  than  tho  preceding,  but  it  is  y^Y-^  much  lus.s  common  than 
the  next  (yX  'uimely,  inptnre  of  an  aiKMuysm  in  a  cavity  in  the  lung : 
this  is  by  far  the  most  common  c^iuse  of  profuse  haemorrhage. 

H*Tnioptysis  may  prove  directly  fatiil  fix>m  eerelnal  ana^nnia,  though  a 
Uiinination  by  syncope  is  uncomoum.  The  usual  caune  of  death  is 
{W])hyxia,  which  residta  from  flooding  of  the  bronchia  with  the  efiused 
Moo<L  Kuptured  aiteury.sms  may  become  closed  by  thrimihrisis  aral  the 
fvitieut  recover.  There  is  every  reason  to  believe  that  most  eases  of  pro* 
(use  hiemoptysis  which  end  in  recovery  are  due  to  the  rupture  of  au 
aneurysm,  and  that  ulceration  of  large  vessels  is  a  much  less  frequent 
causa. 

The  old  view  that  the  extmvasatioTi  of  bloikd  can  set  up  inflamma- 
tory and  destructive  changes  in  the  lung — "phthisis  ab  hitmoptoe  " — is 
no  longer  enterLuned, 

One  of  the  points  adduced  by  Niemeyer  in  support  of  this  notion, 
namely,  that  pyrexia  often  appe^im  a  few  ik\\^%  after-  the  biitmiorrhage,  is 
more  easily  explained  l>y  the  aspiration  of  infective  cavity  secretions, 

:ed  with  bloody  into  other  parts  of  the  lung,  leading  to  tul>erculoua 

icho-pnenmoniii.  An  attfick  of  htemoj>tyMs  is  ocaisionally  determined 
hy  f!ome  obvious  cause  of  vascular  excitement,  such  as  mental  agitation, 
tnuseuliir  exertion,  straining  at  stool,  or  menstruation  ;  Ijut  more  often 
the  patient  suddenly  begins  to  cotigh  up  Ijlood  withiKit  any  warning, 
often  while  in  bed.  Ibemoptysis  is  generally  repeated  fre{pientlyj  and 
jQXiY  liisi  for  hours  or  days  with  interndssions.  The  blood  expec- 
torat4?d  is  generally  bright  and  fnjthy ;  but  when  it  has  gathered 
slowly  in  cavities  or  in  the  bronchial  tulies  it  may  be  dark  and  clotted, 
Tho  fpiantity  lost  varies  considenibly  ;  as  much  as  two  or  three  pints 
may  be  hrought  up  in  a  short  time.  When  tho  flow  is  ni)t  excessive 
the  blood  is  often  mixed  with  sputum,  a  p<iint  of  considerable  diagnostic 
inn|iortance ;  and  in  most  cases  expectoration  of  lilood- stained  secretion 
eontinues  for  a  day  or  two  after  all  active  hiPmorrhage  has  cease il.  The 
bleeding  may  manifest  a  marked  tendency  to  recur  at  intervals  br  some 
time  ;  in  such  eases  the  rent  in  the  wnlls  of  the  aneurysm  has  undergone 
only  partial  repair,  arifl  leaking  goes  on  from  time  to  time.  The  patient 
is  almost  always  greatly  alarmed  by  the  supervention  of  hiemon  hage. 
The  face  16  pide  and  bedewed  with  sweat,  tho  extremities  cold,  and  the 
pulse  is  feeble  ;  the  bwjily  temperature  sinks  lielow  the  normab  Blood  is 
brought  np  with  a  frcipxent  short  cough,  and  is  often  swallowed.  When 
the  hjemorrhage  is  arrested  the  temperature  returns  to  tin?  normal  range, 
and  on  the  third  or  fourth  day  may  rise  three  or  four  degrees.  After  the 
attack,  patients  are  much  exhausted  and  depressed  ;  piartly  in  consequence 
of  the  bjss  of  blood,  Init  still  more  as  the  result  of  nervotis  shock. 

Some  patients  show  no  serious  deterioration  of  health  after  the 
immediate  dehili tilting  cflxnts  of  the  hp^niorrhage  have  passed  away  ;  but 
in  not  a  few  instances,  under  the  intluenee  of  repeated  attacks  of  htemo- 
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ptysis,  chrome  disease  assumes  a  snUicutc,  progressive  character,  a  result 
attribuUblc  to  the  violent  inspiratory  efforts  {iro^oUed  by  the  presence  of 
1>loo(l  in  the  i3ronchia  and  the  consequent  insuiiiation  of  Infective  secretion 
into  healthy  hing. 

Some  writers  have  described  a  special  variety  of  phthisis  under  the 
name  "ha?morrhagic,"  but  there  does  not  apjiear  to  be  any  sufficient 
reason  for  the  stibdivision.  Cases  heginniug  with  a  sudden  luemoptysis, 
repeated,  perhaps,  at  intervals  fur  a  considerable  timCt  may  subsequently 
run  the  ordinary  course  of  chronic  phthisis  without  any  further  hai-mor- 
rhago.  Other  patients  presenting  the  usual  form  of  disease  may  succumb 
after  a  Buccession  of  attacks  ;  or  tlieir  first  haemorrhage  may  prove  fataL 
Hiemorrhage  is  an  accident  which  may  complicate  any  case  of  the  disease, 
and  is  not  a  satisfactory  liasis  for  classification.  _ 

Dfjspmra, — A  subjective  sense  of  dyspno?^  is  seldom  complained  of,  ■ 
save  in  the  lat^r  stages  of  the  disease  ;  though  most  patients  with  pro- 
giessivo  phthisis  exhibit  increased  frequency  of  respiration,  especially  on 
shjj;ht  exertion.  The  rate  of  respiration  rises  slightly  in  tlie  evening. 
The  absence  of  djspnoa  is  explained  by  the  tolerance  aecjuired  during 
the  slow,  insidious  jtrojL^ress  of  the  pulmonary  affeetion,  and  also,  as  has 
been  suggested,  by  the  low  standard  of  respimtory  requirement  due  to 
the  reduced  volume  of  bloods 

When  chronic  lesions  are  complicated  liy  acute  tu1>ereulosis,  especially 
in  its  nnliary  fonn,  and  when  pneumothorax  occurs,  urgent  dyspnoea 
may  arise. 

rain  in  the  chesL—M^ny  patients  have  pain  fn  the  chest,  mostly  in 
the  axillary  or  mammary  regions,  varying  m  degree  from  a  slight  aching 
sensation  to  the  agonising  stitch  of  pleurisy.  Severe  pain  is  nearly 
always  referable  to  the  implication  of  the  pleura,  in  which  case  tenderness 
to  percussion  is  often  met  with.  Vague  rhenmati»id  jKiins  in  the  chest 
have  been  regarded  as  very  significiint ;  but  in  the  alisenee  of  other 
symptoms  more  directly  pointing  to  the  lungs,  little  imixirt^tnce  can  be 
attached  to  them.  They  are,  not  infrequently,  of  nnisrular  origin,  and 
may  be  attributed  to  the  violence  of  the  cough.  Dragging  pain  over 
chronic  cavities,  associated  with  retraction  of  the  chest  wall,  is  sometimes 
a  persistent  symptom  depending  on  stretching  of  the  adjacent  pleuni  and 
intercostal  nerves.  The  muscles  of  the  chest  wall  in  some  cachectic 
patients  are  extremely  tender  to  percussion,  and  the  slightest  tap  may 
promote  muscular  contraction  ;  but  this  iucre^^sed  excitability  of  the 
muscles  is  not  peculiar  to  the  disease, 

Gcn^rttl  tif/mpfoms.—Fyvexm  is  a  symptom  hardly  less  significant,  from 
the  point  of  view  of  diagnosis,  than  cough  ;  and  of  iidinitely  more  value 
as  a  measure  of  the  activity  of  the  disease.  The  cause  of  the  elevation 
of  temperature  must  he  ascribed  to  the  presence  in  the  biood  of  some 
sobxble  poison  pro<hiccd  by  the  bacillus.  It  is  generally  agreed  that  the 
pyrexia  of  tidierculosis  attains  its  maximum,  and  may  often  bo  exclusively 
present,  in  the  post-mcricHan  hours  of  the  day.  A  slight  evening  rise  of 
temperature  may  be  one  of  thtj  earliest  symptoms.     Some  observers  have 
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Dotrf  a  ijersistcntlv-  sulinormsil  temperature  as  the  first  defiiiito  indication 
(4  ihc  disease.  Accordin^'ly  ciireful  thermoiiietnc  uh^Hcrvations,  night  and 
momingi  should  be  m^ule  in  all  eases  of  obsciirc  ill- heal th|  especially  iti 
young  pisrsona. 

The  onset  of  fever  is  sometimes  accompanied  by  slight  shivering,  but 
ji  marked  rigor  is  seldc*m  observed  except  in  acute  cases.  The  maximum 
temperature  ia  found  from  2  to  10  r.M.j  and  the  minimum  irom  2  to  8 
A.M,  In  exceptional  eases  the  order  is  reverse^l,  the  morning  tempera^ 
ture  Wiiig  higher  than  the  evening — the  **  inverse  type."  This  may  bo 
only  terajxjrary,  or  the  same  relation  may  be  prese^^^ed  throughout  the 
whole  course  of  the  c^ise. 

Two  main  forms  of  pyrexia  may  he  distinguished,  the  intermittent 
and  the  remittent.  One  or  rither  form  may  pretlomiiiaie  or  prevail 
exclusively  for  weeks  or  months,  but  various  combinations  are  apt  to 
arise ;  in  fact,  one  of  the  chai*act eristics  of  tuberculous  fever  is  its 
fluctuating  and  irregular  course. 

In  the  first  or  intermittent  type  the  temperature  is  noi-mal  or  slightly 
subnormal  in  the  morning,  and  reaches  100'  to  103°  F.  in  the  evening. 
Ill  the  higher  grades  of  this  form  the  fall  is  still  more  pronouncedj  and 
may  amount  to  7"  or  8"^  l'\,  the  thermometer  sometimes  rcgistedng  a 
teniperaturo  as  low  as  OV  or  95°  F,  The  second  or  remittent  type 
»hows  a  maximum  temperature  of  lOS**  to  104"'  F.,  the  minimum  tem- 
perature being  2°  to  3  lower,  but  not  reaching  the  normal  level.  A 
slight  degree  of  intermittent  fever,  where  the  maximum,  for  the  moat 
pirt,  does  not  exceed  Idl'  to  102°  F.,  is  often  fonnd  in  the  early  pluisea 
of  the  comphiint ;  but  a  similar  temperature  curve  may  he  recorded  at 
any  stagc^.  When  the  range  of  tcmpeniture  is  greater,  and  more  particu- 
Urly  when  the  morning  reading  is  bebnv  normal,  profuse  sweating  is 
very  common,  and  the  rcseniblance  to  the  hectic  fever  of  pyaemia  is  very 
close.  The  remittent  form  of  fever  commonly  betokens  active  tuber- 
culous infiltration,  and  is  more  often  met  with  in  the  acute  varieties 
of  tuberculosis,  bnt  may  also  appear  temporarily  in  chronic  phthisis  as 
the  result  of  acute  exacerl>ations  or  of  intercurrent  ilisfase.  In  acute 
miliary  tuberculosis,  uncomplicated  liy  su]ipnration  in  the  lung  or  else- 
where, the  t}^>e  of  fever  is  generally  remittent,  a  fact  which  would  point 
to  tills  being  the  form  of  pyrexia  peculiar  to  tuherculosis. 

Pulmoiu^ry  phthisis  ne\'er  runs  its  whole  course  without  fever,  Init  in 

ny  chronic  cases  there  may  be  no  appreciable  rise  of  temperature  for 

long  peri<j<Js  of  time.     Observations  Ijy  Dr.  (.*.  T,  Williams  have  shown 

that  pyrexia  may  be  absent  even  when  the  disease  is  making  rapid  pro- 

L  gross.     But  this  is  a  wry  unusual  course,  and  it  may  be  stated  as  a 

'  general  principle  tliat  activity  of  the  disease  is  indicated  more  surely  by 

pyrexia  than  by  any  other  symptom  or  sign. 

A  high   evening   temperature  with  a  markedh^  snhnormal  morning 
aperature  (95^  to  97*)  is  a  common  feature  of  ailvanccd  and  progres- 
'  «ive  disease^  though  in  such  cases  the  fever  may  asj^Mme  tht?  remittent 
type  at  any  time.     Towards  the  close  of  life  the  tenjperature  generally 
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tends  to  fall.  The  very  low  temperfitnre  re<,astered  in  pneumothorax,  in 
some  cases  of  excessive  pnlm<>iiary  hiemurrhagt\  and  in  the  cinii|mratively 
raro  instances  where  perforation  of  the  intestine  occuph^  must  ho  attn- 
buted  to  the  efTects  of  sh«>ck.  When  we  consider  the  various  processes 
of  infiltration,  necrosis  and  suppuration  occiinTnor  in  the  lungs,  as  well 
as  the  numerous  complications  that  may  arise,  we  cannot  he  surprised  at 
the  greftt  variations  exhiJiited  Ity  tlio  teuipeniture  chart. 

It  is  necessiiry  to  mention  the  assertion  of  Peter,  that  the  temperature 
of  the  skin  differs  on  the  two  sides  of  the  thiu-ax,  the  higher  residing 
heing  found  on  the  side  corresponding  to  the  lung  more  afieet^d.  Most 
obscr'vers  have  htilod  to  verify  this  stiitement,  and  a  similar  Avant  of 
Bymmetry  in  the  temperature  of  the  two  armijita  has  occasionally  been 
observed  in  other  conditions, 

Sii'Cftfs.—VviAw^o  perspiration  is  a  common  symptom  in  pyrexial 
cases,  though  it  has  no  consttant  relation  to  the  fever.  Sweating  is  most 
pronounced  in  the  early  hoius  of  tlie  morm*ng,  when  the  temperature  of 
the  body  is  at  its  lowest ;  but  it  also  occurs  sometimes  %vhile  the  fever  is 
continuously  high.  Night  sweats  may  occHsionally  occui"  in  apyrexial 
periods,  in  wliieh  civse  they  seem  to  be  duo  to  iits  of  cough inj^. 

Br.  Lauder  Brnnton  has  suggested  that  sweating  is  the  result  of 
exhaustion  of  the  respirator}^  centre  in  the  medulla,  and  consenuont 
aeeumulatiiin  of  Ciu^bonie  aeiil  in  the  blood  ;  the  eflecL  of  this  l»eiug  to 
stimulate  the  sweat  centres.  This  symptom  is  certainly  more  prevalent 
in  advanced  cases,  associated  with  excavation  and  sui^punttion  of  the 
lung ;  but  it  is  not  unconmaon  in  early  and  circumscribed  disease,  in 
which  case  Brunton's  hypothesis  seems  less  applicable. 

Emacmlvm  is  one  of  the  most  frequent  and  imjjortJtnt  symptoms,  and 
may  proceed  to  an  extreme  scarcely  reached  iti  any  other  disease ;  hence 
the  n^unes  phthisis  and  consumption. 

The  greatest  loss  of  weight  is  witnessed  in  chronic  cases,  hut  although 
sometimes  at  first  coni|iaratively  alight  in  the  acute  type  which  teimin- 
at 63  in  a  few  months,  it  is  Tiever  a1>sent  altogether.  Waiting  affects  ail 
the  soft  puts,  but  especially  the  fatty  and  muscular  tissues.  It  h^as 
been  said  that  the  liver  does  not  share  in  the  general  wasting,  but  this 
statement  is  probalily  to  be  explained  by  the  great  liability  of  the  liver 
to  congestion  and  to  fatty  and  amyloid  degenerations,  conditions  which 
involve  enUigement  of  the  organ.  The  loss  of  flesh  is  mainly,  though 
not  exclusively,  fhio  to  the  incre^ised  metabolism  inseparable  from  the 
febrile  process.  Patients  with  a  high  temperature  lose  weight  as  long 
as  the  fever  continues;  and,  as  a  rule,  when  the  heat  of  the  body  beomes 
normal,  wasting  ceases.  Moreover,  a  certain  correspondence  between  the 
degree  of  the  fever  and  the  loss  of  weight  can  often  be  recognised  At 
the  same  time  a  considerable  degree  of  fever  is  not  incompatible  with  an 
actual  increase  iti  weight,  if  an  ader|uate  supply  of  food  cati  be  taken, 
and  if  digestion  and  absorptioTi  be  unimfmired.  In  ajiyrexial  casc^  the 
%veight  of  the  body  may  remain  stationary  for  months,  or  even  years; 
but  when  pyrexia  appears,  loss  of  ticsh  soon  follows. 


The  early  einaciation,  which  not  uncoramoTily  precedes  nny  appreci- 
able mc  of  temperature  or  other  signs  of  disisisej  cannot  be  thus 
cxplaiued.  In  the  absence  of  any  definite  krtowleil<;e  on  this  point  we 
may  adopt  the  provisional  hypothesis  that  the  toxins  of  tubereidosis 
imy  cause  a  general  failure  of  nutrition  ajmrt  fnnn  any  feljrilo  move- 
numi.  Functional  deran|^emerits  of  tlie  Btomaeh  and  diarrhrea,  by  thoir 
interference  with  digestion  and  assimilatiorij  are  potent  canst-s  of  wasting. 
ikbiUttf, — A  sense  of  weakness  and  hiss  of  energy,  both  of  mind  and 
body,  Jii'6  commiinly  felt  at  a  very  early  date,  and  not  infreijuently 
appear  to  L«  out  of  all  proportion  to  the  extent  of  the  disease. 

Amrmia, — In  certain  p^itients  the  comfilexion  acquires  a  peculiar 
fciihd  yellowish  tint,  which  has  been  well  bkencd  to  a  dead  leaf.  On 
exaiainatioii  the  blood  shows  the  changes  of  chlorosiB^ — a  consideraliJe 
rduction  of  the  luimo^ioljin  with  a  relatively  flight  diminution  in  the 
nuint>er  of  the  red  cr>r[»usek't5,  and  also  a  dnninution  in  mass.  In  active 
p)Tcxial  disease  a  nioflerate  degree  of  leucoeytosis  is  common. 

The  yuhe  in  all  progressive  cases  is  rapid  anxl  of  low  pressure ;  some- 
ihnca  it  is  full,  hut  more  often  small.  The  frequency  of  the  heart's 
action  is  not  invariably  determined  by  the  degree  of  fevei*,  but  seems 
niher  to  staufl  in  direct  rektion  to  the  extent  and  activity  of  the  flisease, 
and  to  the  strength  of  the  patient  ;  consequently  the  pulse  is  a  most 
vdoable  index  of  the  gravity  of  the  case.  The  jjubse  is  generally  some- 
what more  frequent  in  the  evening,  but  exceptions  to  this  rule  are  met 
ith.  Some  authors  have  regarded  a  persistent  rapidity  or  ready  excite- 
fment  of  the  heart  as  importiint  premonitory  symptoms ;  and  there  is  no 
idouht  that  cardiac  erethism  is  often  present  at  a  very  e*irly  stage  of  the 


Vftiitiitds  is  seldom  a  marked  sjTiiptom,  except  as  the  result  of  serious 

ilmonary  or  caitliac  eomplicationSj  though  the  fingers,  toes,  lips,  ears 

nose  often  present  a  slightly  <lu9ky  or  livi*l  hue,  in  marked  contrast 

ibe  general  pallor.     Coldness  of  the  extremities  and  extreme  sensitive- 

to  trifling  depressions  of  temperature  arc  a  common  complaint,  and 

her  testify  to  the  feeUeness  of  the  circulation. 

Skin  and  hair, — ^In  connection  with  the  sul*jcet  of  nutrition  reference 
iiust  be  made  to  the  state  of  the  skin  and  hair.  The  skin  of  tuberculous 
utientd  is  genersdly  very  oily»  and  the  sweat  hits  a  peculiarly  pungent 
nrh'cky  o*iour.  In  some  inniiciated  subjects^  on  the  contrary,  a  diy 
nnny  condition,  "  pityriasis  tabescentinm,"  may  be  observed.  The 
pxture  of  the  skin  in  one  type  of  patiejits  is  delicate  and  thin,  and  the 
umplexion  tniusparent ;  while  in  another  chiss  the  skin  is  coai'se  aud  the 
complexion  dull  and  muddy, — distinctions  which  are  included  in  Sir 
illliam  Jenner's  classical  description  of  the  tuherculoua  and  scrofulous  dia- 
be^ed  T'cspectively,  But  in  the  majority  of  phthisical  persons  no  such 
H*euHanty  can  be  recognised,  though  in  all  cases  of  long  standing  some 
legroe  of  pallor  is  wont  to  a})|)e.ir.  Pigmentation  of  the  skin  m.iy  Ijccome 
9om;irked  iti  certain  chronic  eases  that  Ad<lison's  disease  may  bi.'  simulated  \ 
but  the  patchy  pigmentation  of  the  tongue  and  buccal  mucous  membrane, 
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so  characteristic  of  the  latter  affection,  dcies  not  occur.  The  cause  of  this 
pigraentHaiion  is  unknown.  "  Pityriasis  versicolor^'  is  observed  nither  fre- 
qriiMilly  on  tlie  chest  and  back^  but  no  special  signiticanee  can  he  assigned  to 
thiH  parasitic  complaint.  Lupus  is  onJy  occasionally  foiuid  in  phthisical 
patients.  The  terminal  phalanges  of  the  fingers  and  toes  fre<pxently  show  a 
curious  hull»uus  enlargement  associateil  with  incurvation  of  the  nails ;  the 
swelling  is  bL^liev  ed  to  be  due  to  thickening  of  the  subcutaneous  tissue,  but 
it  is  possible  that  the  bony  structures  may  also  be  irivolved.  This  clublung 
of  the  fingers  anil  toes  is  not  peculiar  to  tnljereulosiH,  and  it  is  found  in 
empyema,  in  chronic  pneumonia,  in  certain  fomis  of  heart  disease,  and  in 
emphysema — conditions  in  which  impediment  of  the  pulmonary  circidation 
and  consequent  engorgement  of  the  systemic  veins  are  a  conmion  factor. 

The  hair,  jxirticipating  in  the  general  malnutrition,  may  become  thin 
and  stniight ;  Init  this  change  is  by  no  means  constatit,  as  in  some  persona 
the  hair  of  the  Lead  and  beard  remains  vtiry  thick,  aTi(|  the  trunk  may  be 
unusually  hirsute.  In  ebildrcTi  and  young  persons  the  body  is  sometimea 
covt-red  with  a  growth  of  fine  downy  hair. 

Physical  diairnosis. — Certuin  abnormal  forms  of  chest  are  met  with 
in  many  phthisical  subjects.  Two  8{>ccial  vaneties  may  be  mentioned  on 
account  of  the  fre«|uency  with  which  they  occur.  In  the  first,  named 
alar  or  pterygoid  by  Galen  and  AreUunis  and  in  our  own  day  by  Dr. 
Gee,  the  aragles  of  the  scapula*  project  like  wijigs^  the  ribs  are  unduly 
oblit[ue,  the  shoidtlers  fall,  and  the  length  of  the  thorax  from  above 
downwards  is  iiicre/ised,  but  the  aMtei-o-pusterior  diameter  is  small.  In 
the  second  uv  fiat  type  the  chest  in  front  is  flat  instead  of  being  rounded, 
and  the  sternum  may  even  T^e  depressed  l)elow  the  level  of  the  costal 
cartilages,  which  lose  their  cut-^'C  and  become  straight.  These  pi-cuhari- 
ties  are  eerUiinly  common  in  tuberculous  persons,  but  they  are  fre<|uently 
met  with  also  in  persons  who  remain  free  from  the  disease.  Mrireover 
many  phthisical  persons  have  large  and  well-fonucd  chests.  It  cannot 
1h?  saitl^  in  other  words,  that  there  is  any  type  of  thorax  peculiar  to 
phthisis,  although  the  cliest,  in  common  with  the  muscles  and  l>ones,  is 
often  ill  developed.  Much  more  import^ince  is  to  be  attributed  to 
partial  deformities  of  the  chi'st  walls,  the  result  nf  ])uhnoriary  disease, 

lief  ore  discu8,sing  tlic  physical  diagnosis  of  the  disease  in  its  early 
stages,  it  may  be  W(  11  to  recall  briefly  a  few  anatomical  facts.  The 
initial  lesion  consists  of  a  small  nodule  or  group  of  nodules  situated 
somewhat  below  the  e.vtreme  apex  of  the  lung.  The  nodule  is  l>roncho- 
pneumonic  ;  that  is,  it  consists  of  a  hicalised  bronchitis  with  surnjunding 
loliular  eousniidation.  The  neighbouring  pfUts  of  the  lung  at  first 
remain  spongy  and  practically  unaltered,  so  that  the  nodule  is  enclosed 
in  a  Khell  of  healthy  pulmonary  tissue. 

Physical  c^f  ami  nation  of  the  lungs  at  this  period  may  yield  a  com- 
pletely  negatix  e  residt^  especially  when  the  focus  of  disease  is  small,  and 
the  layer  of  spongy  lung  around  is  faiily  thick.  As  long  as  the  surround- 
ing lung  is  crepitant,  percussion  gives  no  dulness.  The  earliest  signs  are 
almost    exclusively   discovered    by    auscultation,    though    at    times,   on 
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m  ancl  |ialpatin!i,  a  slight  diminvition  of  rt'spirntoij  inos'tment 
niAV  i»e  recognised  in  the  siiljcLiviiLrj  ri^gion.  Owing  to  tbo  persistency 
uf  the  apieal  ejiturrli,  and  to  the  t:onser|neiit  lol>uLir  rulbips<^,  the  entry  of 
air  into  the  correeponditjg  section  of  lung  is  dirainishetlj  and  the  brefith- 
tminds  become  weakcrjed.  Jerky,  inti^rnipted,  or  wavy  breathing — the 
'respiration  saocaciec"  of  the  Freucii— is  not  very  nneomnion,  hnt  is  nufc 
fKitliOgrjomonic^  and  may  often  be  hoard  in  neurotic  or  hysterical,  or  even 
i»  healthy   persons.       We^ikiiess   of    breathing  at   the   allected   aj>ex   is 

I  often  associated   Avith  increased  loudness  of    the   vesicular  ninriiiur  on 
the  opposite  side — a  condition  known  as  coniponsatory  or  puerile  breath- 
ings which  is  sometimes  erroneously  regarded  as  an  intlication  of  disease. 
Another  impfirt^int  and  early  sign  is  furnished  by  harshness  of  the 
kM$]l*«ounds  affecting  the  expinitory  sound  to  a  greater  degree,  and  at 
lQ*4lltter  date  than  the  inspiratory.     The  exj>iratory  nninnur  at  the 
ttl!10  time  aciiuiroa  a  higher  j»itch,  and  becomes  so  jirohmged  as  to  equal 
L    or  exceed  the  length  of  the  inspiratury  sound.     This  change  is  an  early 
H   imh'cation  of  consolidation,   the  character  of  the  breath  -  sounda   being 
^   modified,  without  having  actually  attained  to  the  bronchial  or  tubular, 
tjpo.     It  is  necessary  to  di.stinguish   this  condition  from  mere  pml^juga- 
tion   of   the    normal  ex]>iratory  intirmur,   which    may  be  the  result  of 
branchial  obstruction,  as  in  linmchitis,  cniphysema  and  asthma.,  and  is 
generally  associated  with  a  weak   vesicular  inspiratit  n-      At  this 
the  vocal  resonance  and  tactile  fremitus  may  he  slightly  increased, 
t  may  bo  no  recogninidjle  alteration. 
It  will  be  convenient  at  this  point  to  make  a  passing  reference  to 
what  may  l»o  called  the  physiological  dissimilarity  of  the  right  and  left 
apicesu     In  the  large  majority  of  healthy  persons,  e>^per'ialiy  in  thin  suV 
jects,  the  bre^th-sounda  are  louder,  the  expiratory  murmur  more  audible 
iiid  prolongeil,  and  the  vocal  res^jijance  and  f rend  tus  more  pronounced 
It  the  right  than  at  the  left  apex.     Occasionally  the  lireathing  may  even 
he  tubular  at  the  extreme  right  apex.     This  ditl'ercnce  prohal>ly  depends 
[upon  the  following  facts  :  tlie  right  main  bronchus  is  slightly  wider  and 
Lttinre  vertical  in  direction  than  the  left;  the  bronchus  to  t!ie  upper  lobe 
litt  given  off  higher  up,  that  is,  nearer  to  the  trachea  ;  and   the  apex  of 
■the   lung  lies  slightly   closer   Uy  the  trachea-   on   the   right    side.     The 
general   effect  of   these  conditions  is  to  favour  the  conduction  of   the 
Iglottic  sounds  to  the  right  apex.     Accordingly  we  must   bear   this   in 
Imind  in  estimating  the  imijortanco  of  any  slight  wairt  of  symmetry  of 
^  auscuha^tory  signs  at  the  apices. 

'In  some  instances  a  slight  impairment  of  the  inspiratory  cxpansron  of 

be  affected  apex  and  some  flattening  below  the  cla^  icle  n^iy  be  the  only 

IphysicAl  indications  of  disease.     The  want  of  molality  may  be  recognised 

Iby  ins]>ection,  but  is  more  ciisily  detected  by  paljwition  ;  the  han^ls  of  the 

^^er   being  placed  on   the  subclavian  region  on  etich  sirle,  and  the 

ftnt  directed   to  breathe  deeply  meanwhile.      At  this  time  also  fine 

ackling    or    subcrepitant  rales  may   l»e   heard  i)^*er  the    alTectefl  area. 

bg^ulesj  which  are  less  fine  than  the  true  crepiUtnt  rale  of  Lacnnec, 
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arc  mostly  lit^anl  during  iTisjiiratitui,  and  nro  prol>al>ly  cniised  by  the 
sc[ia ration  of  the  moist  surfaces  of  the  small  lironehi.  In  some  caseii 
where  the  bmmhial  ol^struction  is  more  proiioimci'd  no  adventitious  ' 
sounds  are  aufhble  during  ordinary  respiration^  hut  when  the  patient 
coUi;hs,  a  slniwer  of  crackling  rales  is  produced  by  the*  explosive  sefiaratioti 
of  the  swollen  hroncliial  walls.  At  times  suberepitant  rAlcs  can  only  be 
elicited  during  the  deep  inspimtion  that  follows  cough. 

Persii^tent  rbonchi  at  one  apex  may  soiue times  be  the  only  adven- 
titious soimds.  A  systolic  miinnur,  heard  beneath  the  clavicle,  was 
thought  to  indicate  consolidation  of  the  ajjex  of  the  buig,  and  was  attri- 
buted to  the  effects  of  pressure  of  the  infilliated  lung  on  the  sulxdavian 
artery ;  or,  with  gi'eater  pitibubihty,  to  contraction  of  the  thickened 
pleura  at  the  apex.  Similar  murmurs  may  be  heard  in  amemic  and 
other  persons,  and  are  not  any  certiiin  guide  to  diseai^e  of  the  huigs. 
Thus  far  physical  signs  give  evidence  of  bronchitis  confined  to  the  apex 
of  the  lung,  the  character  of  the  breath -sounds  possibly  KUgiijesting  the 
existence  of  a  small  pitch  of  consolidation  surrounded  by  spongy  hmg. 
As  the  in  tilt  rati  on  is  often  massed  at  scvend  centres,  islets  of  spongy 
tissue  seijarate  the  individual  nodides,  and  for  a  time  mask  to  a  great 
extent  the  signs  of  consolidation.  Thus  when  the  lohules  around  the 
tubercukms  patches  are  hyper-inflated  the  percussion  may  be  slightly 
higher  ^ntched  tlnin  normal,  tympcmitic,  or  even  hy]>tT  resonant. 

As  the  diseiise  extends,  the  lung  becomes  more  airless,  and  adhesive 
pleurisy  is  set  up.  Tho  inspiratory  cximusif>n  becomes  decidedly 
restricted,  vocal  fremitus  is  increascfl,  and  the  percussion  i-esonanco 
imdergoes  progressive  impairment.  The  breath- sou nr Is  assume  a  more 
definitely  tuhuhir  or  cavernous  quality  ;  broruhophony  or  pectoriloquy 
appears,  and  the  rales  become  larger  and  moi*c  ringing  or  metallic.  This 
complete  assemblage  of  signs  is  hy  no  means  generally,  or  indeed  often 
presented,  except  in  fairly  advanced  Cit«es,  Tuladar  breathing  may 
appwu'  at  a  comparatively  early  period,  but  this  is  imusiual;  aufl  with 
iiiark(*d  dulness,  bronchophony,  and  coarse  crackling  rales,  the  respira- 
tory muraiur  may  remain  simply  weakened  with  ehght  prolongation  of 
expiration. 

The  comparatively  late  appearance  of  tubular  breathing  is  mainly  due 
to  the  olistruction  of  the  bronchi,  which  is  so  generally  present,  and  to 
the  irregular  composite  nature  of  tul>ercuions  constilidation, 

Dulness  appe^ii-s  first  at  the  supraclavicular  and  supraspinous  fossie, 
and  thence  extends  downwards  over  the  frtmt  of  the  chest.  For  the 
recognition  of  slight  degrees  of  dulness  light  percussion  and  careful  atten- 
tion to  the  sense  of  resistance  are  ref|uireiL  Increased  conduction  of  the 
hearts  sounds  to  the  corresponding  ai>ex  generally  accompanies  ami 
sometimes  jirccedes  loss  of  resonarice  to  percussion.  Increasing  size  «»f 
the  rales,  with  a  sharply  conducted  or  ringing  chaj-acter,  is  generally 
described  as  marking  the  presence  of  softening;  but  the  same  signs  may 
be  furnished  by  profusely  secreting  bronchi  of  considerable  size  situated 
in  solid  lung. 


Rhonchi  of  a  croaking  or  motillic  qn^litv  are  not  uncnramon  at  this 
fi*?n<j<i,  ihh  ptTuliarity  hci ng  imp,irte<l  to  tlum  ]»y  the  adj/icent  solid  lung 
or  ottvitics,  Dulness  grju hi; illy  extetjds  over  a  consick*ral)le  portion  of 
the  upper  lobe,  mid  rfiles  lieeomo  autlilik  at  tiny  apex  of  tbe  opposite 
iung,  utid  Sit  the  iufra^piriuus  fo^sa  on  the  same  side ;  that  is,  at  the  apex 
of  the  lower  Xuhw 

The  datf  at  which  signs  of  excavation  vitn  be  coeognised  varies  greatly. 
In  some  ca§ei>  a  ciivity  may  lie  detected  almost  an  stmn  as  consolifJation 
can  Ikj  diagnose*],  whereas  in  othei-s  it  may  he  n^ontlis  or  even  yeai-s 
before  this  is  pos.sible. 

Si{ni^  (^f  rramifion. — Over  a  cavity  of  con.sirlerahle  size  the  percussion 
ii  generally  more  or  less  impaired,  and  it  may  he  markedly  dull  in  con- 
aequence  of  the  siirrotinding  infiltration  and  of  the  phnnntic  thickening 
which    so    often    coexist,       A3    excav;ition    proceeds,    the   dulness    may 
diminish.     The  resonance  is  often  of  tympanitic,  tubular,   or  amphoric 
quality,  as  well  as  slightly  dull,  resembling  the  note  produced  by  per- 
cussion of  the  trachea  in  the  neck.     Percussion  may  elicit  the  cnicked 
pot  sound  where  a  cavity  communicates  freely  with  the  bronchus,  and  its 
walls  are  sufficiently  elastic.     This  sign  is  not  pcithognnmonic  of  a  cavity, 
a^  it  may  often  he  obtained  by  percussing  the  chest  of  a  healthy  infant 
while  crying,  and  is  sometimes  found  in  eases  of  pneumonia  and  pleund 
I  effusion.     The  bell  sound — '**bniit  d'airain  ■* — is  occasionally  heard  over 
T^  cavities. 
According  to  Wintrich,  the  pitch  of  the  tympanitic  percussiou  sound 
\m'<itr  a  cavity  becomes  raised  when  the  patient  opens  his  nunith.     An 
Mlleration  of  pitch  may  somotimea  be  recognised  when  the  patient  changes 
fr»:»m   the  sitting  to  the  lyjTig  position,   or  conversely  (Gerhanlt) ;  but 
these  changes  are  seldom  pronoutieed,  and  give  little  practical  assisUmce. 
[It  is,  however,  to  auscultiition  that  we  must  mainly  trust  for  the  diagnosis 
dI  ptdraonary  excavation.     In  well-marked  cases  the  lueath-sounds  are 
t tubular  or  cavernous — the  term  **  tulmlar '■  is  used  here  as  synonyraotis 
nth  '*  bronchial" 

Some  writers  maintain  that  there  is  no  diflTerence  between  tubular 

cavernous  breathing,  unless  it  be  m  the  greater  intensity  and  hollo w- 

of  the  latter.     Flint  makes  the  relative  pitch  of  the  inspiratory  and 

[expiratory  souufls  the  basis  of  distinction,     Accoiding  to  this  anthor, 

icavemous  breathing  is  generally  of  lower  pitch  than  tid>ular,  and   the 

expiratory  sound  is  of  lower  pitch  than  the    inspiratory ;    w^hcreas  the 

pitch  of  tubular  breathing  is  generally  higher  than   that  of  cavernous 

f  respiration,  and  expiration  is  higher  pitched  than  inspiration. 

The  breath-sounds  over  a  cavity  may  be  very  weak,  or  even  absent 
when  the  bronchial  opening  is  small  or  obstructed  iti  any  way,  as  by  pro- 
Ifase  accretion  or  by  cicatricial  contraction.     If  the  vomica  he  sejKirated 
[from  the  chest  wall  by  a  zone  of  spong}^  lung  the  respiration  may  be 
[limply  blowing,  ivith  prolonged  expiration. 

The  **metamor]>ho8ing"  breathing  of  Seitz  consists  of  an  inspiratory 
oond,  hansh  or  rough  at  its  commencement,  becoming  hollow  or  tubular 
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ranis  the  end  of  tlic 


of 


is  tne  enu  ot  tfic  act  oi  inspiration.  This  sound  is  supftosed  to  be 
due  to  th«3  removal  of  a  jKirtial  ohstructioji  of  a  broiichu.^  as  inspiration 
proceed'*.  It  is  not  a  common  sign,  and  it  is  not  ctirUiin  that  it  is 
cxchisively  a  cavernous  sign.  Araphoric  breathing  is  pathognomonic  of 
a  large  air-containing  cavity  u^itb  smooth  walk.  I^arge  gtirgling  ralea 
are  often  he^ird  whore  cavities  contain  abundant  secrctii>n,  and  thia  may 
be  the  only  auscultatory  evidence  available  at  times.  Wncn  such  soumis 
are  audilde  in  regions  like  the  apex,  which  conUins  no  bronchi  of  large 
size,  they  are  very  eignilicitnt  of  cavities.  Auscultation  of  the  cough 
gives  valuable,  perhaps  the  most  vabiable,  evidence  of  excavation.  In  a 
cavity  containing  fluid  and  air  the  agiuition  produced  by  cough  often 
gives  rise  to  rales  of  a  Biilashing  character,  resembling  on  a  small  scale 
the  succussion  sound  of  pueumothomx.  Kales  of  this  description  ara 
very  suggestive  of  a  cavernous  origin.  A  metallic  or  am])horic  echo  of 
the  cough  is  less  common  but  is  quite  characteristic. 

Post-tiissic  suction  is  another  highly  signilicant  sign  ;  it  consists  of 
a  high-i>itchcd,  sucking,  inspiratory  sound,  immediately  f^jllowing  the 
forced  expiration  of  cough,  and  is  due  to  the  elastic  recoil  of  the  cavity 
walls.  This  has  been  well  named  the  ^'indLvrubber  ball  sound'*  by 
Dr.  IMitcbell  Brm-e, 

Metallic  tiidvling  is  occasionally  heard  over  large  smooth- walled 
cavities.  The  v<xal  resonance  is  generally  increased,  bronchophony 
or  pectorilorpiy  being  very  common  \  but  the  latter  is  not  so  decisive  a 
t^st  of  excavation  as  is  generally  believed.  In  rare  cases  an  amphoric 
quality  is  imparted  to  the  voice  when  other  metallic  phenomena  are 
present.  In  some  cavities,  w^bere  the  breath  -  sounds  are  feeble,  the 
resonance  of  the  voice  may  be  diminished,  especially  if  the  bronchus  be 
obstructed,  Cardio  pulmonary  systolic  murmurs  are  sometimes  heard 
over  large  thin- walled  superficial  cavities  lying  close  to  the  heart,  mostly 
in  the  left  ni>pcr  lobe.  These  munnurs  are  caused  by  expulsion  of  air  from 
the  ca\ity  through  a  bronchus  by  the  impact  of  the  heart  on  the  lung. 

Similar  card io- pulmonary  murmurs  may  l)e  occasioned  in  the  absence 
of  any  ca\ity  in  the  lung,  if  the  heart's  action  bo  much  excited.  In  cases 
of  contractile  disease  of  the  left  upper  lobe,  a  syst^^lic  munnur  is  not 
uncommonly  audilile  in  the  second  left  interspace  close  to  the  sternum, 
the  bruit  being  due  to  traction  of  the  lung  on  the  pulmonary  aiteiy. 
In  one  case  of  this  sort  there  was  also  a  marked  systolic  thrill  in  this 
region,  which  suggested  the  possibility  of  stenosis  of  the  pulmonary 
artery ;  but  an  autopsy  showed  that  it  was  duo  simply  to  contracting 
lung. 

A  few  instances  have  been  recorded  in  which  a  systolic  murmiu-  vrv^ 
pro<iueed  by  an  unsupported  and  dilated  brancli  of  the  pulmonary  artery 
crossing  a  ca^-ity.  It  should  be  mentioned  that  the  chest  ivall  may  be 
markedly  retracted  over  the  site  of  a  chronic  contracting  cavity. 

Some  writers,  following  Sir  Andrew  Clark,  recognise  **  fibroid 
phthisis"  as  a  peculiar  variety.  Most  of  these  cases  are  but  pidmonary 
tuberculosis  in  a  very  chronic  form.     There   is    little   in   the  physical 
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Bigns  to  distTnguish  them  from  iTontulu^iciilotts  clircnuc  pneumoTiia,  except 
that  in  the  former  the  disenvse  is  nearly  iilwa^'s  most  proiioiniced  in  the 
opper  lobe,  and  the  apex  of  the  other  hirig  is  often  involved.  In  the 
fibroid  or  contractile  form  of  pulmonary  tiiherculosis,  signs  of  excavation 
are  generally  to  be  recognised  at  one  apex,  associated  with  nrnch  tinlness 
over  the  upper  lobe  or  over  the  whole  lung,  together  with  disiilacement 
of  neighbouring  organs.  When  the  left  lung  m  aifeeted  the  heart  is 
dmwn  outwards  and  upwards,  and  pulsation  may  bo  felt  as  high  cis  the 
flccorid  rib  or  clavicle ;  or  the  apex  beat  may  be  discovered  in  the 
«xilk.  In  such  cases  the  shock  of  the  second  8<»und  may  often  bo 
recognised  in  the  upper  intrr costal  sjjaees  by  p;dpation.  Iji  two  of  the 
roost  extreme  instances  of  displacement  of  the  heart  in  this  disease  I 
{(Wind  the  heart  beating  under  the  angle  of  the  left  scapula. 

When  the  right  lung  m  cootract«M!  the  heait  is  drawn  over  and  may 
lie  \rholly  to  the  right  of  the  middle  line,  the  ^nilsation  sometimes 
rebelling  as  far  out  as  the  right  axilla.  The  diaphragm  and  abdominal 
fiaceni  are  missed  by  the  contracting  lung,  especially  when  the  upper  lobe 
19  principally  involved.  On  the  left  side  the  tympanitic  resonance  of  the 
atomach  may  extend  tis  high  as  the  fourth  or  fifth  rib.  In  extreme  coii- 
tmctile  ca^es  the  opposite  lung  is  always  considcraldy  erdarged,  and  may 
^sm  l)eyond  the  middle  line  of  the  sternum  into  the  opposite  half  of  the 
thoracic  cavity.  It  is  often  extremely  difficult  to  detect  any  signs  of 
diiease  in  a  lung  thus  distended,  though  a  post-mortem  examinatioti  in 
these  circurastances  will  nearly  always  reveal  the  existence  of  deeply- 
8eate<l  tuberculous  lesions.  The  fact  cannot  be  too  strongly  insisted  upon, 
that  in  the  presence  of  distension  or  emphysema  of  the  lung  extensive 

•  foci  of  disease  may  escape  recognition  altogether. 
Irregular  forms. — It  seems  advisable,  at  this  point,  to  make  a  few 
remarks  concerning  the  physical  diagnosis  of  certain  irregular  forms  of 

*the  diaease. 
Emphysematous  form. —  In   this   variety   the  history  as  well   as    the 
physical  signs  are  those  of  bronchitis  and  emphysema.     In  addition  to 
hy|>er-reso nance  on  percusaionj  together  w^ith  wcjtk  inspiratory  and  pro- 

Ilonge<l  expinitory  murmurs,  careful  percussion  will  sometimes  elicit  slight 
enmparative  dulness  at  one  supraspinous  fossa,  and  [>erhaps  alx>ve  the 
tlavicle.  There  may  be  no  further  deviation  from  the  normal  type  of 
emphysema.  In  other  cases,  on  coughing,  a  few  inutlled  rales  may  be 
aadible  at  one  apex»  If,  as  often  hapi>ens»  diffused  rhonchi  are  also 
present,  the  difficulties  of  diagnosis  are  uiuch  increased.  The  shape  of 
the  che^t  is  often  flat  instead  of  being  rounded,  a  matter  of  some 
importance.  In  emphysematous  people  with  such  a  formation  of  thorax, 
especially  if  there  be  much  wasting  or  if  haemoptysis  have  occurred  at 
[iny  time,  the  possibility  of  tuberculosis  should  be  carefully  considered, 
md  the  sputiun  should  be  repeatedly  examined  for  tubercle  bacilli, 

PleuriHc  fm'm. — ^Rcference   has  already  been  made  to  the  onset  of 

onary    ttiherculosia    with    Bymptoms  of   pleurisy.       Signs   of   fluid 

tion,  thickened  pleura,  or  dry  pleurisy  in  one  axilla  or  at  the   base, 


may  be  tbo  only  recogiii sable  signs,  It  is  of  tbo  iiLraost  imp:»rtance  in 
all  cases  of  pleiinsy  to  keep  in  inind  the  close  rclr-uioii  of  this  affection  to 
tuberculosis.  Double  pleiiriisy,  whether  there  bo  etl'itsioii  of  Huid  or  not, 
is  nts^^irly  always  tuberculous — the  pnneipul  affection s  that  have  to  be 
excluded  being  renal  disease,  acute  rheumatisni,  uiul  iiitrti  -  thonicic 
growths.  Where  a  large  effusion  occupies  I  he  whole  of  one  pleural 
cavity,  no  evidence  of  tulierculosis  can  be  obtaiued  frani  physical  ex- 
amination of  the  affected  side. 

At  times  rales  or  other  morbid  signs  may  be  detected  at  the  apex  o£ 
the  other  lung,  but  too  much  iniportiuiee  must  not  be  attributed  to  such  a 
disco veiy;  as  in  cases  of  this  descnpLion  the  iniaffected  hmg  is  often  the 
seat  of  compensatory  hyperiemia  antl  «i"dema.  Similar  evidence  of 
apical  dide.Lsc  in  cases  of  basic  dry  pleurisy,  on  the  contrary,  has  a  very 
definite  and  positive  value.  But  the  sputum  may  be  the  only  tnist worthy 
evidence  of  the  tuberculous  nature  of  tlic  comphunt. 

It  is  commordy  said  that  an  insidious  onset  characterises  tuberculous 
jjleurisy,  whereas  an  acute  invasion  is  more  suggestive  of  the  simple 
idiojiathic  variety.  No  reliance  can  be  placwl  on  sueh  statements. 
Tubercubjus  pleurisy  may  commence  in  the  most  acute  manner  ;  ai)d  a 
chronic  insitlious  onset  is  not  r^arely  witnessed  in  cases  of  a  companitively 
harmless  nature.  In  any  case  of  pleurisy,  marked  wasting,  or  a  history 
of  hfemoptysis,  should  arouse  suspicion, 

Aiianudous  distrifMHon  of  phifsiml  sitjns. — When  signs  of  infiltration  or 
excavation  are  confined  to  one  kise^  or  predominate  there,  an  tKrcxirate 
diagnosis  may  be  \cry  difficult,  in  view  of  the  extreme  rarity  of  primary 
tuberculosis  of  this  fmrt.  The  fact  that  physical  signs  of  disease  are 
confined  to  or  predominate  at  the  base,  by  no  means  proves  that  there  i« 
not,  at  the  same  time,  older  disease  of  the  apex  of  the  upper  lobe,  a  point 
which  I  have  several  times  esUiblished  on  post-mortem  examination. 
This  <lcpentls  ou  the  fact  thiit  when  the  lesions  are  covered  by  a  shell  of 
healthy  lung  considerable  masses  of  tuberculous  disease,  or  even  cavities, 
may  exist  towards  the  central  part  of  the  upper  lobe  without  giving  any 
evidence  of  their  prcsetice. 

Disease  confined  to  the  Ixise  of  one  lung  in  most  cases  is  not  tuber- 
cidous,  and  we  have,  in  such  instances,  to  exclude  various  afi'ections,  the 
most  important  of  which  I  may  here  enumerate : — chronic  pneumonia 
with  or  without  bronchial  dilatation,  localised  pleurisy,  abscess  of  the 
liver,  new  growths,  hydatid  cysts  of  the  lung  or  liver,  and  hypophrenic 
abscess.  Examination  of  the  sputum  is  of  the  utmost  \'alue  luider  such 
circumstances, 

It  is  well,  at  the  same  time,  to  remeodjer  that  these  diseases  may  be 
complicated  by  a  secondary  tuberculosis,  and  the  discovery  of  tubercle 
Imcilli  may  divert  attention  from  the  primary  affection.  Chronic  con- 
tracting lesions  of  the  apex  of  the  upper  lobe,  particularly  on  the  right 
side,  may  so  uncover  the  great  vessels  at  the  base  of  the  heart  as  to  cause 
pulsation  to  be  felt  in  the  upper  intercostal  spaces,  and  thus  aneurysm 
may  be  simulated.     This   is  more  likely   to  occur  on   the  right  side, 
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where,  on  mure  than  one  occasion,  I  have  known  the  ass<:>ciation 
d  dtihieas,  pulsation,  systulit!  murmur,  ami  accontuatcd  seeotid  ssonnd 
(0  give  rise  to  considerable  suspicion  of  aortic  aneurysm  in  middlc- 
li^  tnen. 

Ltiynffeid  futm, — "Where  laryngeal  obstruction  exists  the  entry  of  air 
into  the  hing  may  be  so  greatly  tlimini»hed  that  ansc^ultation  may  give 
no  trustworthy  indications  of  the  aiHual  condition  of  the  lung:?.  The 
amuunt  of  pidmonary  disease,  without  any  corresponding  auscuIUitoiy 
ai^iSj  which  may  exist  under  such  circumstances  is  surprising,  and  can 
only  he  appreciated  by  those  who  have  l>een  able  to  compare  the  poet- 
mortein  apt>earances  with  the  results  of  physical  examination  during  the 
pitient  s  life.  Percussion  sometimes  gives  more  valuable  assistance  than 
aus€ultati<m  ;  but  the  must  certain  information  is  often  aflbrded  by  the 
sputum  lest. 

DiagTiosis. — The  diagnosis  rests,  in  the  first  place,  on  the  presence 

I  o(  chronic  disejise  of  the  lung,  atfecting  mainly  or  exclusively  the  apex  of 

the  up[»er  lobe.     Signs  of  persistent  catarrh,  consolidation,  or  excavation 

1  of  this  part  are,  for  practical  pui'posos,  conclusi\'e  evidence  of  tuberculous 

\  dise:ise. 

The  existence  of  tubercle  bacilli  in  the  sputum  is  an  absolute  proof  of 

'tuberculosis  of  srnno  |mrt  of  the  respimtory  In^'t       In  the  al*scnce  of 

t»l>erctibus  nice  ration  of  the  larynx,  pharynx,  or  oral  cavity,  the  lung 

I  miiy  l>e  regarded  iis  the  source  of  the  bacilli,  even  if  auscultation  and 

[pcftussion  give  no  indication  of  any  pulmonary  lesion,  or  if  physical  signs 

of  tliscase  be  found  in  aberrant  sitnations. 

Most  writers  consifler  tlie  subject  of  physical  diagnosis  under  three 

ftageS' — the  first,  second  and  third  stages  of  plithisis.      Such  a  di^Hsion  of 

Ifthe  subject  implies  that  physical  examination  may  ho  trasted    to  decide 

which  of  these  stages  the  disease  hiis  arrived — an  assumption  by  no 

Dcnns   wa minted  by   the   facts.      As  a    description   of  the    history   of 

llndividnal  tuberculous  foci,  there  is  not  much  fault  to  be  foiuid  with  the 

time-honoured  division  into  three  st/iges  uf  consolidation,  softening,  and 

exc^ivation  ;  but  these  distinctions  are,  to  some  extent,  miislearling.      In 

Lthe  first  place,  as  soon  as  the  stage  of  softening  is  reached  exc^ivation  Inis 

an  ;  in  other  words,  the  two  processes  are,  more  or  less,  coiictjmitiint ; 

aver,  the  rule  is  to  find  in  the  same  lung — -often  in  close  proximity 

P^-aolid  nodules,  softening  c^iseous  masses  and  fully  fomied  cavities  ;  in 

pother  won  Is,  all  three  stages  are  run  simultaneoui^h\ 

On  the  clinical  side  of  the  question  auscultation  and  percussion  enable 
us  to  recognise  CiHisoliilation  w\i\i  no  little  accuracy,  and  in  many  cases 
Jlho  existence  of  a  cavity  is  revealed  by  certain  physical  signs;  but  there 
Llfi  no  distinctive  sign  of  softening  whate\'er.  In  the  majority  of  citses, 
lwhcn%  as  the  result  of  physical  examination,  the  patient  is  siiid  to  he 
[iuflering  from  phthisis  in  the  first  stage,  cavities  already  exist.  This  is 
llre^piently  prtned  to  demonstration  by  the  detection  of  elastic  tissue  and 
jnumemus  bacilli  in  the  sputum  of  cases  in  which  auscult^ation  and  percus- 
^fion  yxiint  only  to  catarrh,  or  to  flight  consolidation  of  one  apex,  it  is  a 
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matter  of  everyday  experience  that  cavities  in  the  lung  niny  escape  detection 
during  life ;  and  I  have  known  the  moat  experienced  physicians  diiigfioae 
excavation  where  post-mortem  oxainination  showed  thMt  none  existed. 
The  efiects  of  this  artiticial  ckissi  heat  ion  on  the  patient*s  mind  have»  in  nuitiy 
instances,  been  most  pernicious.  For,  knowing  that  there  are  three  stages, 
and  hearing  that  he  has  a  cavity  in  his  lung,  he  concludes  that,  as  he  is  in 
the  last  st^ige,  his  days  are  numhered.  As  a  matter  of  fact,  njany  persons 
in  whom  a  cavity  can  he  diagnosed  are  in  a  better  conflition,  and  have  far 
more  favourable  prospects,  than  others  in  whom  there  are  only  signs  of 
the  first  stage.  It  is  time  that  the  three  stages  were  consigned  to  a  well- 
merited  oblivion.  I  make  these  remarks  in  no  wish  to  detract  from  the 
import^mce  of  physieid  examination  ;  my  object  is  rather  to  recognise  the 
limitations  of  this  vahial>le  methwl,  and  to  give  a  caution  against  the 
overweening  confidence  still  reposed  by  some  phvsicians  in  auscultation 
and  percussion,  to  the  exclusion  of  other  means  of  diagnosis. 

The  complications  of  phthisis  are  mostly  referable  to  the  tninsmission 
of  the  tubercle  Imcilli  to  other  parts  of  the  Wdy.  In  the  case  of  the 
pharynx,  larynx,  and  trachea,  tuberculous  changes  are  maiidy  produced 
by  the  direct  iuocidation  of  these  puts  with  the  sputum  whicli  is  con- 
stantly piissing  over  them.  But  in  secondary  tubereuhiKis  of  the  genito- 
urinary, nei'vous  anil  osseous  systems,  infection  is  conveyed  by  the  blood — 
the  microbi.8,  for-  the  most  part,  effecting  an  entrance  into  the  circulation 
through  branches  of  the  pulmonary  veins. 

Larijngeiil  hdmrulosis  is  almost  always  secondary  to  the  sjimc  disease 
of  the  hmgs,  though  in  a  few  well-authenticated  cases  the  lungs  have  been 
found  on  post-mortem  examination  to  be  unatTeetcd.  The  larynx  is  visry 
frequently  implicated  :  according  to  my  post  -  mortem  statistics  this 
happened  in  50  p4T  cent  of  all  cases  of  pulmonaiy  tuberculosis.  In 
many  cases  the  lesions  were  recent,  and  were  evidently  dne  to  late 
infection  of  the  larynx.  If  we  exclude  all  patients  in  the  last  stages,  it 
may  be  said  that  laryngeal  tul*ereulosis  is  clinically  recognisiiblo  in  from 
20  to  25  per  cent.  The  lesions  consist  of  infiltration  or  swelling  and 
ulceration.     The  loealis^ition  is  a  matter  of  great  diagnostic  imfK^rtance. 

Tuliereulous  affections  show  a  marked  preference  for  the  posterior  part 
of  the  larynx,  the  hinder  extremities  of  the  vocal  cords,  the  interaiy* 
tffinoid  fold,  and  the  laryngeal  surface  of  the  aryla^noid  cartilages.  The 
epiglottis  is  less  frequently  implicated,  and  the  ventricular  bands  are 
seldom  involved,  except  in  widespread  disease  of  the  larynx.  The 
progress  of  tuberculosis  is  slow,  contrasting  strongly  with  the  relatively 
rapid  course  of  tertiary  syphilitic  ulceration.  The  early  syniptiinis  are 
those  of  chronic  laryngitis  ;  hoarseness,  tickling,  a  sense  of  fatigue  on 
using  the  voice,  and  various  other  pariesthesiie  referred  to  the  throat. 
Fain  on  swallowing  is  a  far  more  important  symptom,  and  is  generally 
associated  with  swelling  or  ulceration  of  the  epiglottis  or  arytienoid 
regions.  Inspiratory  stridor  and  dyspnoea  depend  for  the  most  part  on 
massive  swelling  of  the  epiglottis  and  aryepiglottic  folds  ;  htit  in  certain 
cases  extreme  stenosis  occiu's  from  mechanical  fixation  of  the  cords  in  the 
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ion,  in  consequence  of  infiltration  aruuntl  the  crieo-arytaenoid 

In    the  obstractive    form    of   laryngeal    tuberculosis   difficulties   in 

'physical  examination  of  the  chcdt  fre<inently  arise  ;  for  when  the  entry 

if  air  into  the  lungs  is  much  ciutaihxl  miscultation  nifty  discover  aothiiig 

iiore  than  weakness  of  the  breatli-sounds.      Hence  the  imjiorumce  of  an 

:uratc  laryngoscopic  diagnosis,  and  repeated  examination  of  the  sputum 

i  be  too  strongly  insisted  up>n.     For  an  account  of  the  laryngo- 

tc  appearances^  and  for  further  iletails  of  this  important  aficction,  the 
reader  is  referred  to  the  article  **  Liirynx,"  It  should  not  be  foj^gotten 
tliiit  aphonia  in  plithisical  persons  is  not  uncommonly  the  result  of 
functional  paresis  of  the  adductor  muscles  of  tlie  vocal  cords.  The  trachea 
fc  rarely  affected  except  in  advanced  cases  of  pulmonary  tuberculosis,  and 
the  larynx  nearly  always  shows  similar  and  more  extensive  diseasa 

Bnifi^hml  ghiTuh.^-ThG  bronchial,  mediastinal,  and  tracheal  glands  are 
very  prone  to  tuberculous  disease.  In  adult  crises  this  adenopathy,  as  the 
French  st3dc  it,  scarcely  ever  gives  rise  to  definite  symptoms  or  physical 
fijs.  The  gUmds  most  affected  are  the  anterior  or  pretracheal, 
ind  the  subtnieheal  which  lie  beneath  the  fork  of  the  trachea  In 
children  the  eidargement  of  the  glands  may  be  so  pronounced  as  to 
cause  obstruction  of  the  large  bronchial  tulics,  or  even  of  the  trachea. 
Bronchial  obstruction,  if  pronounced,  letids  to  pulmonary  collapse ;  in 
which  ciise  dulness  on  percussion  and  weakness  of  the  breath  soimds,  or 
t\ibalar  breiuliing,  will  be  found  over  the  affected  area.  When  the  upper 
lobe  is  eoncernotl  the  sinnlarity  to  phthisis  may  be  very  close.  In  some 
case*  the  continued  absence  of  adventitious  sounds  may  suggest  the 
|kndu1ar  origin  of  the  legion,  as  in  some  cases  under  my  care  which 
in  recover}\  Dulness  aufl  tracheal  breathing  over  the  manubrium 
occasionally  lie  found  when  the  pretracheal  glands  are  greatly 
larged.  It  is  said  that  didness  may  be  recognised  in  the  upper  inter- 
Kapnlar  region  ;  but  1  huve  never  nu^t  with  this  myself ;  and  it  seems 
ooltkely  that  enJargctl  glamla  in  the  fork  of  the  trachea  and,  therefore, 
lying  in  front  of  the  spine,  should  occjision  dulness  in  the  situation 
iDdicatj.^L  The  subjects  of  this  complaint  sometimes  suffer  from  a 
ipasni<Klic  cough  Hke  whooping  cough,  and  from  attacks  of  dyspncea, 
ittributable  to  pressure  on  the  vagus  triniks. 

Compression  of  the  recurrent  laryngeal  nerve,  more  particularly  on 
the  left  side,  may  cause  paralysis  of  the  corresponding  vocal  cord. 
Perfonition  of  the  oesophagus  by  a  suppurating  caseous  glandj  when 
Ihe  abscess  opens  into  a  bronchus,  is  apt  to  give  rise  to  septic  broncho- 
pneumonia,  and  gangrene  of  the  lung  may  ffillow.  Kupturo  of  a  glandular 
into  the  trachea  may  catisc  fatal  asphyxia.  In  many  instances 
gUmds  undergo  caleifieation,  and  the  disease  is  thus  arrested. 

Pn^imothomx  is  one  of  the  most  serious  and  fatal  com|>lications, 
statistics  proving  that  tlic  patient  rarely  survives  this  accident  by  more 
than  one  month  at  nmst ;  though  exceptions  to  this  rule  are  to  be  met 
with.      It  is  at  first  sight  remarkable  that  pneumothorax  does  not  occur 
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more  frequently,  considering  tbe  tendency  of  pulmonary  canties  to  extend 
am  wards  triwiirds  tlie  pleura.  Dn  Samuel  West's  experiments  enabla  ua 
to  undcrstaod  wliy  p^^^rforatiDn  of  the  visceral  pleura  is  not  necessarily 
followed  by  pneamothorcix,  even  wben  there  are  no  adliesions.  For,  as 
lie  shows,  before  the  elastic  recoil  of  the  lung  can  assert  itself,  the 
normal  cohesinn  of  the  two  layers  of  the  pleura  must  be  ovoreonie,  and 
tlib  re<[uires  considerable  force  ;  in  other  woitls^  the  force  of  cohesion 
considerably  exceeds  the  elasticity  of  the  luiig^.  He  coueludes  that 
•'pneumothorax,  in  its  initijil  stage,  must  be  an  active  process.  Some 
force  will  be  required  to  overcome  the  normal  cohesion  between  the  two 
layers  of  the  pleura,  and  to  separate  them.  This  must  be  ol)tained  by 
expiration,  and  pneumothorax,  therefore,  in  its  initial  stage,  is  an 
expiratory  process,  and  not  essentially  diiferent  in  its  prt>duclit>n  fi'om 
surgiail  em|ihysema.  As  scxju,  however,  as  separation  has  Iteen  ejected, 
the  ehisticity  of  the  lungs  will  conio  into  play,  and  air  will  enter  the 
pleura  until  its  retractility  is  completely  satistied'^  {vidt  p.  335). 

Inasnmeh  as  perforation  of  the  pleura  is  always  succeeded  by  inflam- 
mation the  force  of  cohesion  may  soon  be  supplemented  by  adhesive 
]>leurisy,  and  the  entry  of  air  into  the  pleural  sac  niity  bo  thus  prevented. 
In  cases  where  the  opposite  Itnig  is  extensively  diseased  the  dyspno3a  at 
first  is  very  great,  and  death  may  occur  in  a  few  minuter ;  but  the 
immediate  consef^uences  of  the  perforation  are  almost  invariably  recovered 
from.  Physical  examination  on  the  affected  side  shows  absence  of  move- 
ment, increased  fulness  of  the  intercosUd  spaces,  diminished  tactile 
fremitus,  and  hypei'-resonance  or  tympanitic  percussion  note.  On 
auscultation  the  lireath-snunds  are  absent  or  feeble— ^ at  times  amphoric, 
and  the  vocal  resonance  is  diminished  ;  occasionally  amphoric  echo  of  the 
voice  may  be  obtained.  Percussion  by  means  of  coins,  or  with  a 
pleximeter  and  percussion  hammer,  while  the  stethoscope  or  naked  ear  ia 
applied  to  the  chest,  yields  a  clear  metallic  soumb  the  bell  sound,  or  ItTnii 
iWilmiiV,  Metallic  tinkling  and  amphoric  echo  of  the  cough  may  also  be 
heard.  The  hippocratie  suceussion  splash  can  often  he  detected  when  fluid 
elTusicjn  has  occurred,  if  the  ear  be  placed  on  the  chest  and  the  patient  lie 
shaken  shai^jly.  The  heart  is  displaced  to  the  opposite  side,  except  in 
the  rare  instiuices  ivdiere  it  is  fixed  to  the  sternum  by  adhesions,  or  where 
the  opp<jsite  lung  is  solidified  or  completely  adherent. 

This  displacement  is  not  duo  to  the  presatire  of  the  pneumothorax  as 
is  commonly  assumed ;  for  in  sneli  cases,  as  shown  l»y  Sir  K.  Douglas 
Powell,  manometric  measurements  may  itidicate  no  positive  presstne  in 
the  pleural  cavity  ;  and  his  experiments  have  demonstrated  that  the 
dislocation  of  the  hejirt  is  due  to  the  unopposed  elastic  traction  of  the 
sound  lung.  The  diaphraj::m  and  the  alKiominal  viscera  on  the  corre- 
sponding side,  being  no  longer  held  up  by  the  elasticity  of  the  lung,  sink 
downwards.  In  some  eases  depression  of  the  liver  or  spleen  may  l>e 
detected  by  jmljitition.  Although  effusion  nearly  always  ensues,  it  may 
be  ditbcult  to  ohtain  clear  evidence  of  its  presence.  Sometimes  there  is 
a  small  area  of  dulncss  at  the  kise,  shifting,  to  an  imusual  degree,  with 
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the  pcisition  of  the  imticnt.  In  other  cases  there  xm.y  l>e  nn  signs  uf  finid 
eaccopt  the  succussion  splashy  which,  howoveiv  is  r|uite  decisiwi.  The 
a)i3<Mico  of  dtilnes^  is  to  Ije  oxpliiined  )»y  i'*>llectinn  «)f  th«  third  in  the 
cup-shji]K'd  space  foniied  by  the  depressc'd  diaphnigm.  In  mtntj  ehrurnc 
pneiunothuntx  a  cupiuns  exudatiun  may  oecnr,  and  the  air  gradiuilly 
l>ecomG  alisorbt'd.  Under  these  ciiX!umstfincGs  there  will  be  murked 
dttlnesa  and  other  signs  of  siniplo  pleiind  eflusion,  from  which  the  caso 
cun  only  l*c  distinguished  by  the  history.  The  effused  fluid  is  generally 
punileTit,  but  may  be  sero-lihntious. 

InsUmces  of  complete  recovery  after  pneumothorax  have  T)ecn  re- 
corded by  nmny  observers.  In  most  of  these  the  perfonition  of  the 
pleura  occun*c<l  without  any  previous  e\idence  of  pidmonarj*  disejise ; 
and,  although  it  is  probalile  that  many  of  them  were  tul>erculous,  this 
cannot  be  stated  with  certainty.  In  a  much  smaller  number  of  cases, 
where  pneiunothorax  appeared  in  the  course  of  manifest  pulmonary 
disease,  life  has  been  prolonged  for  months  or  years.  The  occurrence  of 
pneiunothorax  seems,  in  some  instances,  to  exercise  an  inldbitikry  eHeet 
,  on  the  disease  in  the  affected  lung — a  rasult  proKd*ly  to  lie  attributed 
to  the  diminished  blood -supply  consequent  on  the  pulmonary  collapse, 

Plrurisij, — A  cert^iin  degree  of  pleurisy  occurs  in  every  case,  although 
it  may  be  unaccompanied  by  any  symptoms*  iSigna  of  dry  pleurisy, 
without  any  evidence  of  eftusion,  are  often  met  with.  When  a  dry  rub  is 
hoard  over  a  eonsideraldc  area— usually  the  lower  part  of  the  chest — -it  not 
uncommonly  indicates  progressive  disease  ;  but  there  arc  many  exceptions 
to  this  ndc.  Pleural  effusion  occuiring  in  the  course  of  pronounced 
phthisis  is  seldom  very  profuse,  perhaps  l»ecause  the  ]>leural  cavity  has 
been  alreiwJy  partly  obliterated  by  adhesions.  The  fluid  is  generally 
»ero-fibrinous,  sometimes  purulent,  and  occasionally  sanguineous.  Cases 
have  been  reconled  where  rapid  al^soi^j^tion  of  sm  efl'nsion  was  followed  by 
acute  generalised  tuberenlosis.  This,  however,  is  a  very  rare  setjuence  of 
events,  and  the  relation  may  be  acci dented.  8ome  cases  of  tid>erculous 
empyema  have  originated  in  pneumothoiax,  where  the  opetung  hits  been 
closcfl  by  inflammation,  and  the  air  has  been  gradually  absorbed. 
Empyema  is  much  more  unfavourable  than  sero-librinous  elTusion,  as 
iiUsorption  cannot  be  expected,  and  treatment  by  incision  is  rarely 
gucceasfuL  Small  empyemas  very  wcasionally  untlergo  inspissati*>n  and 
arrest.  Sanguineous  efl'usion  is  less  common  than  the  statements  of 
writers  woidd  lead  one  to  suppose.  Pleural  effusion,  like  pneumothorax, 
cxereises  a  retarding  iTdluence  on  the  ptdmonary  disease  in  virtue  of  the 
collajise  of  the  lung  which  ensues. 

Pnrumonui, — As  alnady  stated  in  the  section  on  Pathology,  croupous 
pneumonia  oec^isionally  attacks  i>hthisical  jxitients :  liut  this  is  very 
uncommon.  Most  of  the  authors  who  menti<m  this  subject  consider 
that  the  course  of  phthisis  is  not  materially  influenced  by  intercurrent 
pneumonia.  In  the  only  instance  of  this  accident  that  I  have  met  with, 
the  pneumonia  ended  favouraldy  with  a  well-ch^fined  crisis,  and  the  old 
apex  lesion  was  kit  in  the  same  condition  as  before  the  acute  attack. 
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Tuberculoiis  persons  are  apt  to  acqmre  more  or  less  acute  broncho- 
pneumonia ivom  time  to  time ;  but  most  of  these  attacks  represent  aem« 
exacerbations  of  the  tul>erculous  process*  Intiucnz<%  attacking  the  subjects 
of  phthisis,  may  set  up  pneumonia  of  the  bmncho-pneimionic  kinrb  less 
frequently  the  lobar. 

Cirailntonf  st/sftm,  —  The  heart  of  phthisical  persons  is  small,  and 
shows  atrophic  changes,  occasiunally  alight  fatty  degeneration,  ami  veiy 
rarely  solitary  tuberculous  masses  in  its  muscular  walls.  It  is  rarely  that 
such  lesions  give  rise  to  any  functional  tlisturkmce.  In  some  of  the 
most  chronic  cases  dilatation  of  the  right  ventricle  may  occur. 

Emhcarditis  is  not  very  uncommon,  and  is  stmie times  attributable  Ul! 
previous  at  thicks  of  acute  rheuuiatism,  l>ut  by  no  means  always.  Some 
French  observers  state  that  they  have  discovered  tul>ercle  U'leilli  in  the 
valvular  vegetations  in  such  cases;  but  the  relation  of  endocarditis  to 
tuljcreulosis  is  still  in  need  of  investigation.  Dilatation  of  the  hearty 
whether  due  to  valvular  defects  or  myoe^irdial  di-sojise,  exercises  a  retard- 
ing effect  on  the  progress  of  pulmonaiy  tuberculosis.  Attiieks  resembling 
pseudo-angina  pectoris  may  be  encountered  ;  and  it  is  said  that  they 
occur  more  often  where  the  left  upper  lobe  is  contracted  and  the 
heart  much  exposed.  It  is  douluful  w^hether  this  assc«?iatioii  amounts 
bo  anj^thing  more  than  a  coincidence. 

Periraiditis  m  genenilly  due  to  extension  of  tubercnlosis  from  the 
pleura  or  anteiior  mediastinal  glands,  or  occasionally  from  the  peritoneum. 
In  a  few  rccoiTled  cnses  a  pulmonary  cavity  has  perforated  the  pericai^dium, 
and  produced  pyopncnmopej'icardinm.  Tnherculous  gmnulations  or 
caseous  uociules  may  he  seen  in  the  serous  memfiratie  ;  or  the  tul>ercnlous 
nature  of  the  affection  may  only  l)e  demonstrable  by  the  microscope. 
The  effusion,  as  a  rule,  is  scanty  and  sero-fibrinous  in  character; 
occasionally  purulent  or  hs&morrhagie.  There  is  always  nutch  fibrinous 
exudation,  and  usually  more  or  less  adhesion  of  the  two  layers. 
Tuberculous  pericarditis  generally  escapes  recognition  dnrirtg  the  |mtient's 
life  ;  though,  from  its  weakening  effect  on  the  muscular  wall  of  the  heart, 
it  must  be  regarded  as  an  important  comjilication. 

Pidmonary  embolism,  from  detachment  of  thrombi  formed  in  the  light 
ventricle  or  auricle,  is  an  occasional  occurrence.  When  luemorrhagic  in- 
farction of  the  Inngs  ensues  the  condition  may  generally  be  diagnosed. 
But  if  no  infarction  be  produced  embolism  may  pvss  unreeognisod, 
especially  in  moribund  patients.  Tlirond)osis  of  l>ninehes  of  the 
pulmonary  artery  may  take  place  in  the  last  stages,  bnt  this  is  not  a 
common  event.  In  some  advanced  cases  we  find  grea.t  cedema  of  onlH 
leg  from  thrombosis  of  the  large  veins.  Ten(3erness  and  induration  can^ 
generally  be  discovered  in  tho  course  of  the  affected  vessel  Purpuric 
sjjots  may  appear  on  the  lower  extremities  in  conditions  of  cardiac 
debility. 

Allmmtanj  ranuL — Tuberculous  ulceration  of  the  lip  is  extremely 
rare,  but  the  tongue  and  other  parts  of  the  oral  cavity  are  more  often 
affected    Ulceration  of  the  tongue  appears  most  commonly  on  the  dorsum, 


f>ut  it  may  attack  tho  sirJcs*  and  occiisioimlly  the  fripuaio.     In  crises  of 

extensive  tuberculosis  of  the  soft  jwilate  aiicl  ]>harvux  ulceration  sometimes 

iuMides  the  hucc^d  mucous  memhi-aue  nnci  the  gtniis.     The  sftft  jmlate, 

uvula,  and  the  pillars  of  the  fauces  are  more  often  attackctl ;  the  prevail- 

I  iug  li?sion  coiisHtin^  of  ditfusu  suhnnieous  infiltration  and  swell  tug,  with 

lahallow  serpiginous  ulcemtiini.     Miliary  nodules  may  be  seen  iji  the  base 

[of  the  ulcer  at  times*     Tul>erculosi3  attacks  the  posterior  w^all  of  the 

{jhrtryiix  less  frec|uently  than  the  pilate.     The  usual  lesions  are  circular 

I  ulcers  with  raised  edges  and  granulations  in    the  base,  and   superficial 

ulceration  extending  from   the  postL^rior  pillar;?  of   the  fauces.      In  some 

j  iustaiices   the  laryux   also  is  extensively  atTected,   and    the    tuliereulous 

Miseose  appears  lo  have  originated  there.     But  ulceration  of  tho  pharynx 

jor    tongtic    may    occur   without    aoy    laryngeal    com fdi cation,    and    is 

I  generally  due  to  infection  from  the  sputum;  but  it  may  be  imrt  of  a 

igenendised  tuberculosis. 

Tul)ereulous  ulceiution  of  tho  oral  cavity  may  he  occasionally  mist^iken 
for  syphilis,  or  f^ir  mrdignaut  disease.  Hejpes  of  the  phaiynx  simulated 
miliary  tuljcrculosis  of  the  soft  i^^late  for  a  time  in  two  tuberculous 
patients  who  c^me  under  my  notice.  For  the  diagnosis  of  such  cases 
reference  should  be  nnwle  to  the  article  **  Pharynx  "  (vol,  iv.  p.  745).  In 
I  tuberculous  affections  of  these  parts  pain  is  always  a  prominent  symptom, 
And  interferes  greatly  with  the  act  of  deglutition  ;  in  consequence  of  which 
the  uuti'ition  of  the  patient  suffers  seriously.  Aphthous  stomatitis  is  a 
fairly  common  complication  in  the  terminal  stages,  and  may  occasion 
I  great  discomfort. 

The  tongue  presents  no  special  features  in  phthisical  piitiente,  and  its 
I  Cf»nditi<*n  varies  with  the  state  of  the  oral  cavity  and  alimentary  canal. 
In  case^  of  intestinal  ulceration  it  is  sometimes  rodj  glazed  and  raw- 
I  Iwiking ;  but  similar  appearances  may  be  observed  where  no  ulceration  of 
'the  st+unach  or  intestine  exists.  The  red  lino  on  the  gums,  to  which 
I  much  attention  w^as  ptiid  formerly,  is  hy  no  means  characteristic,  and, 
,  moreover,  is  not  very  frcfpient. 

Isolattnl  instiiuces  of  lesophageal  tuberculosis  have  been  recorded,  but 
'  the  gtillct  rarely  shows  any  morbid  change.     TubereultMis  ulceration  of  tho 
tjtomach  is  extremel}^  rare.     A  mammillated  condition^  pointing  to  chronic 
I  gjistritiH,  is  ntit  uneommnn.     Chrt>nie  interstitial  giistritfs,  atrophy  of  the 
udular  cells,  and  dilatiition  of  the  stomach  ha^e  been  foimd  in  some 
but,  as  a  rule,  no  morbid  appeamnces  are  presented ;  the  gastric 
aptoms  are  mostly  de|KMMlent  on  functional  derangements.     Symptoms 
I  of  dyspepsia,  such  lui  loss  of  appetite^  cartliidgia,  Hatulenee,  and  constipa- 
tion, are  very  common.      Vomiting  is  often  a  very  troTiblesome  symptom  : 
^metimes  it  is  associateil   with  a  red  irritidile  state  nf  the  tcnigue  aruJ 
epi^^trie  pain,  and  is  attributaljle  to  giistric  catarrh  ;  luit  more  fre<pietitly 
it  is  unrelated  to  any  affection  of  the  stomach,  and  is  excited  hy  fits  of 
I  coughing,  which  are  apt  to  arise  tiiter  meals  and  are  possibly  a  residt  of 
hyperaesthesia  of  the  vagus.     Attention  to  the  state  of  the  stomach  and 
digestion  is  of  great  importance  in  the  treatment  of  all  cases. 


Tho  intestim  h  more  often  the  seat  of  scconckry  tuberculosis  than  any 
other  orguru     In  my  pnst-tuortem  examinations  the  intestine  wits  involved 
in  70  per  cent  of  all  cases  of  phthisis.     The  lesions  are  mostly  situated 
close  to  the  ileo-Ciecal  valve  ;  the  last  few  feet  of  the  ileum,  and  the  ejecuni 
being  most  fri>i[uently  atUtckecl :  hut  tnbereulosis  may  show  itself  in  any 
part  of  the  alimentary  eanal  frnin  the  ducwlenum  U:t  the  anus.     The  fact  j 
that  tho  process  hegiris  in  Peyers  piitchea  and  the  solitary  folliclca,  whero] 
the  lymphatic  system  is  most  highly  developed,  suggest.s  that  the  vinia 
is  absorlied  from  the  ijitestine  ;  and  it  is  probable  that  the  baeilli  are  1 
conveyed  by  s]mtuni,  which  has  been  swallowed. 

In  the  small  intestiue  tho  ulcei*s  are  at  first  more  or  less  rounded, 
and  extend  laterally,  the  crimes  and  l>ase  being  thickened,  and  the  latter 
often  studded  with  granulations  or  small  easeous  foci.  On  the  peritoneal 
surface  groufia  of  miliary  tubercles  are  .often  seen,  with  localised  peri- 
tonitis ;  and  on  this  surface  whitish  beaded  c<irds,  representing  lymphatics 
filled  with  tuberculous  material,  miiy  bti  traced  fnmi  tlu^  ulcer  tOAvards  the 
mesentery.  In  the  colon  the  ulceis  are  more  elongated  in  a  transverse 
direction,  and  often  partially  or  wholly  encircle  the  gut.  Thickening  is 
less  conspicuous  than  in  ulceration  of  the  small  intestine,  and  subserous 
tu!>ercles  and  localised  peritonitis  are  seldom  seen.  Pailial  ciciitrisation 
of  tuberculous  ulcers  is  not  uncommon,  and  at  times  stenosis  may  result. 
Owing  to  the  thickening  of  the  base  of  tiie  ulcers,  and  the  marked  tend- 
ency to  the  formation  of  adhesions  lietween  neighbouring  coils  of  intestine, 
perforation  is  generally  prevented  ;  but  this  accident  is  le-ss  rare  than  is 
generally  supposed  :  the  peritonitis  which  ensues  will  fie  restricted  or 
general  accorriing  to  the  presence  or  absence  of  adhesions.  Circumscribed 
punilcnt  |)crit4>nitis  is  by  no  means  rare  ;  aud^  when  occurring  m  the  c«ca1 
region,  is  very  liable  to  be  mistaken  for  simple  perityphlitis.  The 
symptoms  of  intestinal  tuberculosis  are  fcw^  ajid  uncertain ;  they  may  be 
indicated  as  diarrhira^  localised  pain  and  terKlerness  in  the  abdomen  ; 
but,  unft*rtunately,  none  of  these  can  l>e  depended  upon.  Cases  of  the 
most  severe  uJccration  of  the  small  intestine  or  colon  may  run  their 
course  without  any  definite  pain  or  tenderness,  and  may  be  accom|>anied 
by  obstinate  constipation  from  pfiralysis  of  the  muscular  fibres  of  the 
gut.  Diarrhoea  may  be  due  to  other  causes,  especially  enteric  catarrh 
and  lartlaceous  disease.  In  tho  case  of  ulceration  the  stools  may  have  a 
pale  yellow  or  drab  colour,  but  they  commonly  present  no  chanicteristic 
features.  Local  tenderness  is  more  common  with  the  diarrhoea  of 
ulceration.  In  some  instanccJi  the  discovery  of  tuliercle  bacilli  in  the 
motions  will  put  the  diagnosis  beyond  all  doubt.  The  presence  of  pus  in 
the  stools  cannot  often  be  detected,  and  is  generally  symptomatic  of 
idceration,  in  which  case  bacilli  are  likely  to  he  found  ;  but  an  abscess 
commumcating  with  the  intestine  ^vill  have  to  bo  excluded :  a  large 
amount  of  pus  wouhi  be  in  favoiu"  of  an  abscess.  Small  quantities  of 
blood  may  l>e  discharged  with  the  motituis,  but  copious  hiemorrhage  is 
very  rare :  however,  in  two  patients  under  my  care  death  resulted  from 
profuse  bleeding.     In  one  ease  only  could  a  post-mortem  examination  be 
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obudned,  and  here  a  tiiluTculous  iilcer  of  the  cnlon  was  found  to  l>e  the 
Cftuse  of  the  hiPiuorrhngc.  In  severe  cases  of  ulceration  the  uctivity  of 
the  process  in  the  hmgs  seems,  at  timcB,  to  hcci>rae  arrested. 

yi^titla  in  amf  can  sometimes  lie  traced  to  a  borrowing  tuherculous 
ulcer  of  the  rectum  ;  l>ut  it  is  not  uncommon,  in  cases  of  this  description, 
U)  find  the  lower  part  of  the  howel  free  from  tilceration  or  ohn*oua 
disease. 

It  is  by  no  means  certain  that  ischiorectal  abscess  is  always  or  indeed 
generally  of  tulnn colons  origin. 

In  two  female  patients  who  came  under  my  observation,  vnth  advanced 
tuberculous  ulceration  of  the  intestine  and  rectum,  the  muco- cutaneous 
margiii  of  the  anus  and  Ihe  neighbouring  skin  were  affected  with  a 
superficial  serpiginous  ulceration  of  similar  nature. 

The  diagnosis  of  lardaccous  disease  of  the  intestine,  can  only  be  arrived 
at  when  there  are  signs  of  similar  diseasie  of  the  liver,  spleen,  or  kidney. 
Enlargement  of  the  spleen  or  liver,  with  allHiminuiia,  casts  in  tlie  mine 
nn<l  polyuria,  coexisting  with  fliarrhcea,  wouhl  strongly  suggest  laidaccous 
dlae^ase  ;  but  it  lUDSt  be  remembered  that  lardaceous  degenemtion  and 
tuberculous  ulceration  may  exist  in  the  same  patierjt  and  in  the  same 
intestine.  A  marked  degree  of  ana'mia  is  very  general  in  cases  of 
UrdaceouB  degenenition,  Ti-ansient  diarrhoea  is  nK>stly  attributalilc  to 
Hmplc  cataiTh,  the  dianhoea  of  ulceration  and  amyloid  disease  being  veiy 
persistent, 

Tfie  lircr  may  cont<aiu  miliary  tubercles,  large  aiseous  nodules,  and 
occasionally  tubercular  abscesses ;  but,  as  a  rule,  these  affections  are 
clinicidly  unrecognisable.  In  one  case  that  I  examined  a  hypojjhrcnic 
aWess  w;is  caused  by  a  pei-forating  tuberculous  abscess  of  the  left  lobe  of 
the  liver.  Enlargement  of  the  organ  is  most  fretjuently  caused  by  fatty 
and  amyloid  degeneration.  The  presence  of  a  large  spleen,  all>umiriuria, 
and  diarrha^a  would  be  in  favour  of  lardaceous  disease,  especially  if  the  edge 
of  the  liver  be  thick  and  very  linn.  Cirrhotic  enlargement  is  rektively 
of  frequent  occurrence  in  eases  of  chronic  tubereidous  peritonitis.  It  is 
p«Misiblo  that  cirrhosis  may  bo  causally  related  to  peritoneal  tuberculosis, 
ililiarv  tubercles  and  extensive  fatty  degeneration  are  commonly  associated 
with  the  cinhosis  of  tubereidous  subjects. 

Enlargement  of  the  spleen  is  a  frequent  symptom  of  lardaceous  rlisease, 
and  is  only  likely  to  be  confounded  with  the  secondary  splenic  tumour  of 
hepatic  cirrhosis.  In  both  cases  the  spleen  is  very  firm.  In  acute 
generalise*!  tuberculosis,  as  in  other  specific  fevers,  the  spleen  may  be 
enlarged^  whether  it  contain  miliary  tubercles  or  not ;  but  its  consist- 
ency is  soft.  Caseous  nodides  are  often  found  in  the  spleen,  especially  in 
children,  but  they  possess  no  clinical  importance. 

Tuheiaflmis  peritonitis  may  be  part  of  a  general  tuberculosis,  or  it  may 
1)6  due  to  extension  from  the  abdominal  organs — intestine,  lymphatic 
glands,  and  female  generative  organs  ;  or  it  may  be  the  result  of  infection 
fnmi  the  pleura  or  pericardium,  the  bacilli  being  transmitted  through  the 
lymph  spices  of  the  diaphragm. 
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Miliary  ttiberculosis  of  the  peritoneum  is  often  imaccompaniod  by  any 
symptom  whatever ;  but  it  may  ^ve  rise  to  ascites,  in  which  case  some 
dfigreo  of  chronic  pcntonitis  ^vill  \m  fonnd.  In  finotlier  form  the  tnber- 
eniona  lesions  consist  of  hirge  nodules  or  masses,  w hi fh  are^enenilly  more 
or  less  caseuns,  bnt  may  iit  times  l>e  mainly  or  entirely  fibroid,  Ciiseous 
find  fibro-cascons  nodides  may  coexist  in  the  same  case.  When  the 
individual  nodnJcs  coalesce  large  masses  are  foi-mcfi  which  may  l»o  rocog* 
nisod  by  palf^^ition  during  life.  The  gre^it  omentum  is  fref|nently  much 
thickened,  shortened  and  rolled  iip^  forming  a  thick  transverse  band  just 
ftbovo  the  timbilicns  ;  bnt  omental  growths  may  be  situateil  in  the  lower 
part  of  the  alidimien  also.  The  omentum  may  also  undergo  a  genonil 
tuberculous  inhltratit^n,  giving  it  tho  appearailce  of  a  thick  apron  hanging 
down  in  front  of  the  intestine. 

Retraction  of  the  thickened  mesentery,  fixing  the  intestine  against  the 
spine,  sometimes  gives  the  appearance  of  a  tumour.  Large  tuW.rctiloiis 
rafisses  may  be  found  in  the  pelvis  or  in  any  part  of  the  abdomen. 
When  the  pelvis  is  involved  tho  discavse  ha*  commonly  originated  In  the 
female  gencmtive  organs,  the  l>aciili  p.assing  from  the  Fallo|jian  tubes  into 
the  peritoncid  cavity  ;  bnt,  at  other  times,  the  pelvic  peritonitis  may  l>e 
secondary  to  disease  in  the  npper  part  of  the  abdomen»  the  virus  having 
apparently  gravitated  to  the  pelvis.  In  these  cases  tho  intestines  are 
always  nnich  matted  together',  and  pjitches  of  soft  lymph,  with  crops  of 
miliary  tnljercles,  may  l>e  found,  showing  that  the  disease  is  still  iji  pro- 
gress. The  fluid  exudation  is  often  purulcntj>ut  it  may  be  serofibrinous 
or  sanguineous.  Softening  of  the  caseons  masses  sometimes  leads  to 
perforation  of  the  hollow  viscera— intestine  or  bla<lder. 

Partial  or  complete  aiTcst  of  tuberculous  |»eritt>nitis  is  by  tin  moans 
rare.  Where  ciciitrisation  t<ikes  place  contraction  may  ensue  and  cause 
stricture  of  the  i n test  i tie. 

In  cases  of  peritoneal  tuberciUosis  the  mesentenc  and  other  lymp!iatic 
glanfls  of  the  abdomen  are  always  more  or  less  enlarged  and  caseous. 
The  ghiutk  may  be  the  only  abdominal  organs  affected,  hut  intestinal 
lesions  are  very  frequently  present,  Etilargement  of  these  glands  in 
adults  is  seldom  so  extensive  as  to  admit  of  their  being  felt  tkrough  the 
abdommal  walls  ;  but  I  have  known  caseous  glands  in  the  diac  and 
umbilical  regiotis  to  form  tumours  as  large  as  au  onmge.  The  tuberculous 
glands  of  children  attain  to  a  relatively  larger  size^  and  are  more  of  ton 
susccptiljle  of  jmlpation  ;  but  even  in  children,  and  still  moi^e  in  adults,  it 
may  Ije  difficult  dtn-ing  life  to  decide  whether  a  tumour  be  glandular  or 
omcnUd  ;  though  a  deep  sittiation  and  greater  fixation  of  the  tumour 
woulil  be  rather  in  favoin-  of  the  former.  The  designation  *' tabes  mesen- 
terica ''  has  been  shown  liy  Dr.  Gairdtu^r  and  others  to  comprehend  not  only 
tubcrctdosis  of  the  mesentenc  glands,  Ivut  also  tubercular  peritonitis  and 
other  morbid  conditions  associated  with  wasting  ;  and  the  name  has  conse- 
quently fallen  into  disuse, 

Urogenilal  Sffskm, — Miliary  tubercles  and  small  tid>ercuIous  foci  in 
tho  kidney  may  be  accompanied  by  slight  albuminuria,  or  may  cause  no 
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syTuptoms.  In  the  iniportant  variety  known  as  scrofuluus  or  tubemilous 
pyelitis,  large  areiis  of  the  kidney  undergo  caseous  necrosis,  anrl  in  most 
iiistanees  softening  and  iilceratirin  ultiniiitely  ensue.  Inasmuch  as  the 
process  predominantly  involves  tlie  pyramitU  anil  calJees,  disintegrated 
tuberculous  material  and  pus  are  discharged  with  the  urine  from  tinie  to 
time,  Tu>>erculous  infiltration  may  idtimately  involve  the  whole  kidney, 
wKieh  then  generally  liecomes  enlarged,  and  may  be  converted  into  a 
lociilat^Hl  thick- walled  cyst,  containing  soft  putty-like  caaeous  material ; 
the  dilatation  of  the  pelvis  being  attriljutable  to  t>bstruction  to  the  flow 
of  urine.  Both  kidneys  are  aflVeted  \\&  a  rule,  though  one  is  usuallv  in 
a  more  advanced  sUige  of  the  disease.  The  infikration  and  ulceration 
may  extend  from  the  pelvis  of  the  kidney  to  the  ureter,  and  thence  to 
the  bkdder,  prostate,  vesicnlie  serain^des,  vus  deferens  and  epididynua 

The  symptoms  of  this  form  of  renid  tuberculosis  are  niairdy  the  result 
of  the  pyelitis  which  constitutes  the  most  Stdient  feature  of  the  aftcction 
— himlnu-  {jain,  mostly  of  dull  character,  hut  at  times  paroxysmal  and 
colicky,  when  the  ureter  l>ccomes  obstructed,  pus  ^vith  a  corresponding 
quantity  of  albumin,  caseous  debris,  renal  epitheliura,  and,  at  times,  bhiod 
in  the  urine.  Tubercle  bacilli  may  be  recognised  in  the  urinary  sediment, 
And  are  a  conclusive  proof  of  tuberculosis.  If  tuberculous  disease  of  the 
bladder,  prosUite,  an<l  vesicuhe  seminales  can  be  excluded,  the  existence 
of  renal  tubenndosis  would  ain«iinit  to  a  certainty.  Occasiomtlly  a  deBiiite 
renal  tumour  can  l>e  made  out  l*y  piilpation,  liut  this  is  the  exception. 

In  addition  to  the  foregoing  allcction  phthisical  jmtients  may  acquire 
acut43  or  chronic  nephritis,  lardaccous  disease,  and  granular  kidney.  The 
commonest  of  these  lesions  is  hinlaceous  flisease.  Slight  degrees  of  this 
degeneration  may  need  the  application  of  iodine  for  their  recognition,  and 
ia  such  cases  no  clinical  Rymptoma  would  bo  presented.  The  higher 
grades  of  this  disease  are  ahvays  combined  with  a  varying  amount  of 
chronic  nephritis,  the  kidneys  in  such  cases  being  large,  pale,  and  trans- 
lucent, with  yellowish  opaf|ue  patches  in  the  cortex.  The  surface  is 
generally  uneven,  and  the  capsule  adherent. 

The  amyloid  disease  alTects  princiimlly  the  glomerular  capillaries,  but 
also  the  small  arteries,  the  vasa  afferentia  and  vasa  recta,  Degenerative 
changers  in  the  ci>n\'olnted  tul>ea  are  due  partly  to  the  obstnictivc  effects 
of  the  lardaceous  disease  of  the  vessels  supplying  these  structures  ■ 
and  partly  to  the  blood  stite,  in  which  the  lardaceous  degeneration  itself 
originated  In  fissoeiation  with  these  changes  a  varying  amount  of 
scattered  cell  infiltration  and  fibrosis  is  nearly  always  found ;  these  re* 
present  reactive  inflammation  secondary  to  parenchymatous  degenera- 
tion. The  urine  in  such  eases  is  abumlant,  of  low  flensity,  and  contains 
albumin  in  considerable  i:juantities,  and  hyaline  casts.  Dropsy  is  un- 
common. The  other  forms  of  renal  disease  mentioned  above  present  no 
features  to  distinguish  them  from  simOar  affections  in  non-tiibercTdous 
subjeets.  Acute  nephritis  is  uncommon,  and  is  probably  of  htemato- 
genous  origin  and  attributable  to  absorption  from  ulcerative  cavities  in 
the  lungs.     Granular  kidney  is  not  uncommonly  met  with  in  elderly  and 
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midtlle-age*!  persons,  and  is  sometimes  accompanii^ri  l\v  fcli^dn  degree^:*  of 
lardiiceou8  degeneration^  It  is  very  doul>tfnl  whether  there  l*o  any  causal 
rehition  )>ctween  gr-inular  kidney  and  pnlmonary  tubeni-ulusis.  In  ea-ses 
where  alboniiiniria  snpervenes  ii  fall  of  temperatnrc  and  a  dimitmtion  of 
the  activity  of  the  pulmonary  disease  are  not  nneonimonly  ol>served. 

Fhofiphatnnais  sjud  by  Sir  IL  I)onglas  Powell  \.i\  bean  early  indication 
of  phthisis.  Ehrlich's  diazo  reaction  is  found  in  febrile  progressive  fonns 
of  tuberculosis,  but  no  diagnostic  significitncc  c<in  be  attached  to  it, 
Tubereulouj^  ulceration  of  the  bladfler  \^  not  very  common,  and  is  mostly 
associated  with  similar  disease  of  other  parts  of  the  gen itoiiri nary  system. 
The  symptoms  are  those  of  cystitis.  Tubercle  bacilli  may  be  found  in 
the  urine.  Tuberculous  iliseast*  of  the  epididymis  is  much  less  uncommon, 
but  this  a  fleet  ion  aiul  tuljerculosis  of  the  prostate  and  vesieuliB  semiiiales 
come  rather  within  the  sphere  of  the  surgeon- 
Tuberculosis  of  the  nterus  is  decidedly  mre.  The  disease,  which 
attacks  the  lining  mend>rane  of  the  fundus,  consists  of  tnbereular  intiltra* 
tion,  which  is  soon  succeeded  by  caseous  necrosis  and  idceration.  The 
uterine  eavity  commonly  contains  thick  cheesy  pus,  and  is  apt  to  be 
somewhat  dilated.  There  is  rarely  much  enlargement  of  the  organ. 
The  Fallopian  tul>e8  are  much  more  frequently  attacked,  and  are  seldom 
spared  where  the  uterus  is  affected.  In  tuberculous  salpingitis  similar 
lesions  are  found  in  the  mucous  membrane ;  btrt  the  thickening  and 
dilatation  of  the  tubes  attain  to  much  greater  proportions. 

Tuberculosis  of  the  ovary  is  one  of  the  rarest  occurrences:  the  only 
ease  I  have  seen  is  recorded  by  Dr.  Habershon.  In  this  case  both  ovaries 
contained  tuberculous  abscesses  which  communicated  with  the  Fallopian 
tubes  and  intestine. 

Tuberculous  peritonitis  is  not  uncommonly  attributable  to  extension 
from  the  Fallopian  tubes  or  uterus.  It  is  probable  that  genital  tuber- 
culosis may  also  be  caused  by  infection  from  the  peritoneum  ;  but  more 
often  the  disease  is  communicated  through  the  blood.  The  possibility  of 
direct  sexual  infection  caimot  be  denied. 

Some  writers  have  contended  very  strongly  that  pregnancy  exercises 
a  retarding  influence  on  the  disease  ;  others  hold  that  phthisis  is  aggnivated 
by  this  condition  :  on  the  whole,  pregnancy  seems  more  often  to  intensify 
the-  symptoms  of  pulmonary  tuberculosis.  There  is  little  doubt  as  to  the 
injurious  efflu'ts  of  parturition.  It  is  a  common  expi^rience  that  after 
confinement  the  pulmonary  disease  makes  rapid  progress,  and  is  apt  to 
terminate  fatally  in  a  few  months.  Hanau  Ipclieves  that  this  is  to  be 
explained  by  the  inhalation  of  infective  material  from  ca\dties  into 
healthy  pirt^  of  the  lungs  during  the  forcible  inspirations  that  accompany 
expulsion  of  the  f«tu3.  The  exhausting  influence  of  lactation  is 
notorious,  Menstniation  is  nearly  always  much  deranged^  apart  from 
any  definite  lesion  of  the  generative  oi^gans.  Amenorrhawa,  or  scanty, 
infref]ucnt  mcnstiiaation,  is  the  rule  in  this  disease,  and  maj^  be  one  of  the 
earliest  symptoms  of  it.  Very  occasionally  menorrhagia  occurs,  but  is 
seldom  persistent. 
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The  suprarenal  kuHe^  oceans ionully  contain  isolated  ciiseous  nodules, 
which  cause  no  symptoms.  Still  more  rurely  both  adrenals  are  converted 
iDta  Hrm  caseous  or  cjisecvcalciireotis  masses^  in  which  c4ise  lironzing  of  the 
skin  ai»d  otLer  symptoms  of  Addison's  disease  supervene. 

Ofi^^'ous  nt/sttiiL — ^ Secondary  tnljeri'ulofiis  of  the  osseous  system  and 
joints  is  not  very  commfjn,  and  may  show  itself,  among  other  places,  in 
tlio  vertebra?,  sternum,  and  ribs,  giving  rise  to  chrorde  ai>sceas  in  connec- 
tion with  the  chest  walls.  This  subject  possesses  more  surgical  than 
medical  interest. 

yrrrous  st/st^m, — The  mental  attitude  of  many  phthisical  patients  is 
one  of  irrepressible  hope,  especially  in  the  less  chronic  f<>rnis.  Such 
persons  often  asseventte  that  if  they  could  bnt  get  rid  of  some  par- 
ticular svmptom,  such  as  cnugh  or  shortness  of  l>reitth,  they  would  he 
pcHectly  well;  and  they  go  on  making  plans  for  the  future  within  a  few 
hours  of  their  death.  But  in  most  cases  presenting  definite  symptoms  of 
merited  derangement  depression  is  the  prevailing  feature.  MelanL-holia, 
stupor,  delusions  of  suspicion  or  persecution,  religions  foreboding,  insomina, 
hallucinations^  a  suicidal  tendeney,  and  refusal  of  food  are  among  the 
comnionest  symptoms.  Maniacal  excitement  is  much  less  freijuent.  For 
further  infoiTiuition  the  reader  is  referred  to  the  section  on  Insanity  in 
the  last  vfilume  of  this  work. 

Tuberculosis  is  much  less  liable  to  affect  the  nervous  system  in  the 
coui-se  of  chronic  phthisis  than  in  acute  tuberculosis.  It  is  also  of  much 
roorc  f refluent  occurrence  in  children  than  in  adults.  In  most  cases  the 
tubercle  bacilli  are  Ciiiiveyed  through  the  blootl.  The  crrebro-spinal 
meninge-s  are  the  parts  most  commonly  attacked,  the  tuberculous  process 
being  groupefl  especially  along  the  small  vessels.  The  growth  of  tuiiercles 
is  soon  followed  by  fibrinous  exudjition,  in  cons^equence  o(  which  the  pia 
milter  becomes  much  thickened. 

Mi'ningitis  nearly  always  predominates,  or  is  exclusively  localised  at 
the  kise  of  the  lirain,  and  extends  thence  to  the  Sylvian  fissures,  the 
ventricles,  the  surface  of  the  cerebellum,  the  pons  Varolii,  and  the  medulla. 
The  ventricles  are  often  much  dilated  and  filled  with  turbid  fluid — 
*•  acute  hydrocephalus''  of  the  old  writers,  the  convolutiojis  becoming 
flattened  by  pressure.  The  cortex  of  the  brain  and  the  walls  of 
the  ventricles  are  often  much  softem^d*  from  exlensiim  of  the  infiamraa- 
tion  of  the  pia  matei\  so  that  the  process  is  more  correctly  described  as 
a  meningoencephalitis.  Tuberculous  nodules  or  masses  may  grow  in 
the  ln'ain  tissue^  and  sometimes  attain  to  a  eonsideral)le  sij^e.  These 
aolitarv  tubercles  or  iulterculons  tTimours  are  fonml  most  frcqnently  in  the 
eereWllum  ami  cerebral  hemispheres,  Init  they  may  arise  in  any  pirt  of 
(brain  and  are  often  multiple.  Small  tuberculous  nmlules  arc  not  iidre- 
ently  found  in  the  cortex,  extending  inwtirds  from  areiis  of  chronic 
lubercidous  meningitis. 

Lastly,  meningitis,  encephalitis  and  myelitis  may  be  due  to  extension 
from  neighbouring  bones  of  the  cranium  or  spine. 

The    symptoms   of   meningitis  are   many,   and   can   only  be   briefly 
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einmienited  : — heailaclii^  irritability  of  tcmpci\  fretfiilriess^  coma,  convul- 
sions, marked  rc^Umlation,  Mccelenition,  orirrtgularity  of  tho  pulse,  Cheyne- 
Stokes  respiration,  vomiting,  retraction  of  the  head  and  aidom^^u,  rigiflity 
and  weakness  of  Hmba,  piralysis  of  cranial  nerves,  optic  neuritis.  Reten- 
tion of  urino  is  very  common  towards  the  close,  ami  pyri^\ia  is  nearly 
ahvavi?  present.  Headaeho  is  perhaps  the  most  common  s\'mptom  in  the 
more  chronic  fomi.  Tuherculoiis  tumours  of  the  brain  give  rise  to 
symptomj5  not  dittcring  from  tboso  of  other  cerebral  tum*>iir8.  For  a  full 
account  of  thi.^  aubjeet  reference  must  be  made  to  the  appropriate  articles* 

Peripheral  neuritis  has  been  observed  in  a  small  number  of  cjtscs  in 
the  form  of  extensor  paralysis  of  the  arms  or  legs.  The  cause  of  the 
neuritis  is  uncertain.  It  may  be  the  result  of  toxines,  elaborated  by  the 
tubercle  baciUi. 

Some  of  the  pains  and  tenrlerness  aflTecting  the  limbs  in  phthisical 
patients  may  possibly  be  of  neuritie  origin.  Beau  grouped  these  together 
under  the  name  **  melalgia."  It  is  dithcult  at  present  to  discriminate  the 
pains  which  many  patients  in  iulvaticed  phthisis  complain  of.  Some  are 
prol*al»Iy  notiritic,  others  m^^algie  ;  while,  in  some  instances  where  piius 
lly  about  from  one  part  to  another  and  affect  the  joints^  the  reseinl ilanco 
to  rh<?nm;itiflm  is  very  close.  In  these  last  the  rheumatoid  pains  are 
possibly  a  septictrniie  fiym[itom,  depending  on  absorption  from  pus- 
secreting  cavities  in  the  lung.  Suppurative  otitis  media  is  not  very  un- 
common, but  it  is  sehlora  that  tul»erele  U-icilli  can  be  discovered  in  the  pus. 

Course. — The  course  of  pulmonary  tuberculosis  is  essentially  variable 
anrl  fluctnating,  inteivals  of  quiescence  or  apparent  arrest  alternating 
with  prolongerl  jxjriofls  of  fever  and  other  constitutional  symptoms.  In  a 
large  percentage  of  cases  tlic  disease  is  for  the  most  put  slowly  progres- 
sive,  and  deiith  enstic^  in  a  few  years  at  the  latest.  The  avei^e  duration 
of  phthisis  has  been  variously  estimated.  Louis  found  that  in  more  than 
half  the  cases  observed  tleath  occurreKl  in  less  than  nine  months.  The 
mean  duration  Inis  thus  been  stated  \ — twenty-three  months  (Loins  and 
Bayle) ;  two  years  (Laennec  and  xVndral) ;  four  years  (C.  J.  Jl  Wilh'ams  and 
Sir  J.  Clark) :  Dr.  C.  T.  Williatns^  from  anidysis  of  a  thousand  cases 
among  private  patients,  put  it  at  seven  ye;irs  and  three-quarters.  On 
account  of  the  great  difficulty  so  frequently  met  with  in  attenjpting  to  fix 
the  date  of  onset  of  the  disease  such  calculations  are  fraught  with 
uncertainty.  Those  ^jhysicians  who  have  had  much  experience  of  the 
disease  at  special  as  well  as  general  hospitals,  will  prot»al>ly  agieo  that 
statistics  derived  from  the  latter  source  exclusively  would  give  a  very 
erroneous  impression  of  the  duration  of  phthisis.  Patients  admitted 
into  general  hospitals  are  either  exceptionally  ill,  or  are  sufTering  from 
some  serious  complication.  The  mortality  among  such  patients  is  natur- 
ally veiy  high,  and  the  duration  of  the  disease  may  often  be  measured 
nither  by  moTUhs.  Most  valualile  are  tlie  statistics  collected  by  Dr.  J.  E. 
Pollork  from  3r)00  crises  of  phthisis  attending  the  out-patient  department 
of  the  Bromptori  Hospital. 

''Here  (among  the  out-patients),"  as  ho  truly  says,  "aj*e  seen  indi- 
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^idiials  of  nil  classics,  excepting  tlie  highest,  imd  of  all  a.ges  ati<l  occupa- 
tions* The  necessities  of  home  cares  and  of  continuing  the  daily  work 
tro  hut  little  interfered  with  hy  a  visit  once  a  fortnight  t-o  their  physician  ; 
hilt  thc^ve  urgent  claims  of  domostic  life  shut  out  large  nimibers  from  the 
possibility  of  availing  themselves  of  indm>r  treatnuint  lua  hospitfd.  The 
large  class  affectcnl  with  ckronie  slow  phlbisis  are,  therefore,  found  chiefly 
among  the  out  pttients, 

"The  average  duration,  while  under  obscrvjttion,  of  all  the  cases  taken 
together  was  two  years  six  months  anri  threc-tifths  nearly^  bin  this  repre- 
lents  only  a  pirt  of  the  perio<J  of  the  aftection,  and  in  it  are  included 
of  the  moat  acute  and  rapid  fonu  as  well  as  tljose  which  have 
e  chronic/^ 

The  actual  duration  of  tlie  cases  must  have  been  cousiderahly  longer, 
fcnd  the  whole  average  duration  of  the  disease,  as  I>r.  Polloek  says,  must  be 
miscd  beyond  four  years.  An  experience  of  twelve  years'  out-patient 
at  the  Brompton  Hospital  has  convinced  me  that  l)r.  Pollock  is  far 

er  the  mark  than  those  who  would  limit  the  avemge  duration  to  two 
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The  complexion  of  the  malady,  while  running  a  chronic  or  slowly 
advancing  course,  is  liable  at  any  time  to  undergo  a  complete  change, 
depending  on  acute  exacerbation  of  tlui  pulmonary  disease.  Fever  and 
other  constitutional  symptoms  often  herald  renewed  activit)^  of  the  tuber- 
culous process  before  physical  examitiatioii  gives  any  decided  indication  of 
extension.     In  other  instances  we  find  the  signs  of  disease  slowly  ex  tend - 

for  some  time  without  any  corresponding  aggravation  of  the  patient's 

iptoms. 

The  lines  along  which  the  disease  spreads  in  the  lungs  have  been 
descriV^ed  in  the  section  on  the  pathology.  It  is  very  imporUmt  not  to 
be  satisfied  with  exploration  of  the  front  of  the  chest  oidy,  but  to  examine 
with  care  the  back  also,  more  especially  the  supraspinous  fossa — that  is, 
the  posterior  aspect  of  the  upper  lobe — ami  the  interscapular  region  juBt 
below  the  spine  of  the  scapula,  which  corresponds  to  the  apex  of  the 
lower  lot»c,  a  part  sfiecially  prone  to  secondary  tuberculosis.  And,  as  Dr. 
J,  K,  Fowler  quite  rightly  insists,  searcb  should  he  made  for  signs  of 
diseji^  extending  from  behind  forwards  from  the  apex  of  the  lower  lobe 
along  the  upper  bonier  of  the  siime  lobe,  the  position  of  the  septum  dividing 
the  upiK*r  and  lower  lobes  being  roughly  indicated  by  the  '*  vertebral 
bonier  of  the  scapula,  when,  with  the  haml  upon  the  spine  of  the  opposite 
•c&puba,  the  elbow  is  raised  above  the  lc\'el  of  the  shouider*" 

The  upper  jKirt  of  the  axilla  is  another  region  that  must  be  carefully 
investiguted,  as  it  is  in  this  space  alone  that  the  outer  aspect  of  the  upper 
loVie  ia  accessible  to  exjimi nation  ;  and  signs  of  excavation  may  sometimes 
be  found  at  the  apex  of  the  axilla  only. 

Towarfls  the  close  of  life  bubbling  rales  are  generally  heanl  over  the 
whole  of  the  chest,  and  are  an  indication  of  pidmonary  oxlema,  the  result 
of  cjinliac  failure.  It  is  usual  to  iind  resonance  to  percussion  over  the 
lower  part  of  one  or  both  lower  loljes  up  to  the  very  end ;  a  fact  which 
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is  to  bo  expbiinofl  by  the  persistence  of  iiatclies  of  sjMjiJgy  lung  hetweea  1 
the  tu)>orculous  masses. 

Where  the  fatal  termination  h  not  directly  or  indirectly  dependent  on 
complications,  but  U  the  result  of  slowly  extending  disejise,  deMh  most 
frequently  occurs  from  exhaustion.  Asphyxia  is  seldom  the  cauae  of 
death  except  in  acute  forms  of  tuberculusis.  In  mrwt  chronic  cJises  death 
is  preceded  by  profound  emaciation  and  debility,  which  steadily  increase 
in  ispit€  of  the  considendilc  quantity  uf  nourishment  the  patients  often 
continue  to  take.  Bed-8ores  may  form  if  the  nursing  be  not  vigilant, 
and  teieraa  of  the  legs  is  not  uncommon.  The  pidse  becomes  more  rapid 
and  feelde,  the  temjierature  gradually  falling  often  becomes  subnormal, 
tracheal  rales  appear,  and  the  end  coiues  ipiite  peHiccfully.  In  the  com- 
paratively few  cases  in  which  complete  arrest  of  the  disciise  takes  place, 
the  const itutioiial  and  local  symptoms  gradually  sul)side,  and  the  patient 
regains  his  health.  The  physical  signs  at  the  same  time  underg:o  certain 
raodiliefitions,  or  occasionally  disappear  entirely.  In  most  c^ises^  although 
r5.1es  and  other  a<lventitious  sounds  cease  to  be  heard,  signa  of  consolida- 
tion and  contraction  of  the  apex  persist,  and  some  degree  of  localised 
emphysema  is  often  developed. 

Prognosis. — Of  the  many  complicated  problems  presented  to  the 
physician  the  prognosis  of  pidmonary  tuberculosis  js  one  of  the  most 
difficult^  An  accurate  prognosis  would  invc»lve  full  knowledge  of  the 
parasite  and  its  host,  as  well  i\B  of  their  environment.  At  present  little 
is  known  conecrning  variations  in  the  virulence  of  the  tnl»ercle  Ijacillusaa 
it  occurs  in  the  bcxly  of  nmn. 

Still  less  information  is  forthcoming  as  to  the  his  to-chemical  and 
biological  conditions  of  the  human  organism  which  retard  or  favour  the 
development  and  activity  of  the  jmrasite.  Certain  facts  concerning  the 
external  conditions  that  ap])ear  to  exert  a  salutary  or  injurious  influenco  on 
the  disease  ha\'c  l>een  rliscussed  under  its  causation.  A  complete  under- 
standing of  these  jioints  is  intimately  connected  with  the  qiR^stion  of 
immunity,  a  most  difficult  stibject,  which  is  only  just  begiiuiing  to  bo 
Bttulied,  For  practical  pnrposes  we  have  to  estimate  the  prognosis,  in  the 
first  instance,  by  a  c-ireful  consifleration  of  the  etFects  of  the  disease, 
immediate  and  remote,  in  each  patient.  By  these  means  wo  are  able  to 
gauge,  a]^pn»xiraatcly,  the  severity  of  the  malady  and  the  resisting  power 
of  the  individtial  Furthermore,  an  acquaintjuice  with  the  natural  history 
of  tuberculosis,  including  the  inHuence  of  heredity,  of  previotia  or  con- 
current diseases,  and  of  varioiis  conditions  of  life,  and  lastly,  the  know- 
ledge uf  the  effects  of  treatment,  will  be  reijiiircd  if  we  would  forecast  the 
prolKd>le  course  of  pulmonary  consumption.  The  symjjtoms  of  the 
patient,  representing  the  result  of  disoi-dered  fimction,  are  of  the  first 
importjince.  Of  all  the  general  symptoms  fever  is  the  most  important 
A  markedly  intermittent  or  remittent  p\Texia,  in  tlie  absence  of  acute 
intercurrent  alTections,  is  very  significant  of  progressive  diseasCj  and  is, 
therefore,  f>f  bad  augury.  At  the  same  time  it  must  be  remcndjcred  that 
a  considemble  degree  of  fever  is  not  incompatible  with  gain  of  weight  and 
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Other  signs  of  iraprovement.  Moreover,  after  periods  of  severe  pyrexin 
the  t4*iiiperature  may  fall,  ant!  the  disease  enter  upon  a  chronic  phase. 
Keverthek'Jis,  it  may  be  accepted  as  a  general  jjiinciph.'  thitt  the  existeiico 
of  marked  pyrexia  always  necessitates  a  very  guarded,  though  not 
neoeasarily  an  entirely  imfavouraljle  prognosis. 

A  slight  eveninji:  rise  of  temperature,  with  a  fall  to  normal  or  slightly 
[  below  normal  in  the  morning,  is  not  uncommonly  prei^ientin  comparatively 
hvourahle  cases.     The  supervention   of   fever  in   th<^  course  of  a  mild 
I  chronic  case  is  often  one  of  the  first  jrKlicatioti??  of  renewed  activity  of  ihe 
tul>erculoiis  process,  which  may  prove  intracrahle.     The  absence  of  fever 
not  in  itself  justify  the  expression  of  a  hopeful  opinion,  for,  as  wc 
L,  an  apyrexial  temperature  may  accompiny  advanced  and  active 
Subnormal    or    collapse    temperatures    have   a    very  ominous 
import.      Emaciatiun    signities   deficient    alimentation    (whether   due   to 

•  insufficient  feeding,  digestion,  or  assimilation),  or  profound  constitutional 
intoxication.  In  the  first  case  the  cause  is  more  amenable  to  trea.traent» 
and  the  outlook  is  conse(piently  less  unfavoural>le.     A  persistetitly  rapid 

^^  or  easily  excited  pulse  is  indicative  of  debility,  or  of  a  state  of  general 

B  nervous  erethism,  l>oth  of  which  are  very  undesirable  features.  Anoemia 
and  debility  are  also  an  eviilenee  of  profound  constitutional  impression, 
and  must  therefore  darken  the  prognosis. 

Among  the  more  important  symjitoms  of  local  disorder  w^e  must 
reckon  dyspnaia  depemling  on  diffuse  or  nculcly  extending  pulmonary 
changes.  When  thcfie  changes  rorisist  in  disseminated  miliary  tubcrclea^ 
or  in  leaions  of  the  broncho-pneumonic  or  pneiunonie  type,  the  gravity  of 
the  symptom  can  hardly  be  exiiggeraied.  Expectoration,  profuse,  puru- 
lent^  and  containing  numerous  elastic  fibres,  implies  jirogressive  destruction 
of  lung.  Absence  or  scantiness  of  expectoration  is,  at  times,  a  marked 
feature  in  sevet e  cjises :  this  is  mostly,  but  not  exclusively,  seen  in 
children  and  women^  who  often  swallow  their  sputum.  But  while  no 
grent  importance  can  be  assigned  to  the  quantity  of  the  sputumj  scanty 

^K  or  moderate  expectoration  is  on  the  whole  a  good  sign. 

^1  The  expectoration  of  pulmonary  calculi  is  never  met  with  except  in 
very  chronic  cases. 

The  significance  of  foe  tor  vanes  with  its  cause.  When  the  odour  has 
a  sickly  or  slightly  fishy  character,  due  to  the  retention  of  secretion  in 
cavities,  it  is  of  less  moment  than  when  it  possesses  the  penetrating  odour 
of  bronchiectasis  :  in  the  latter  case  the  dangei-s  of  septic  broncho-pneu- 
monia  and  other  accidents  are  added  to  those  already  exisling.  The 
supervention  of  gangrene  rttiders  the  prognosis  cjuite  hopeless. 

»The  number  of  tubercle  bacilli  in  the  sputum  is  no  accurate  meaeiu-e 
of  the  extent  or  seventy  of  the  disease,  and  is  largely  a  question  of  dis- 
fharge.  In  some  acute  cases  the  bacilli  may  l>e  very  scanty,  whereas  in 
other  cases,  quiescent  and  circumscribed,  the  sputum  may  teem  with  them  ; 
complete  and  permanent  disappearance  of  the  microbes  is  a  most  hopeful 
«gn ;  but  their  continued  presence  in  the  sputum  does  not  preclude  a 
protracted  and  favourable  course. 
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An  Incessant  and  intractable  cough,  especially  when  it  interferes  with 
sleep  and  cau^ea  vomiting,  luhl^  greittly  to  the  exlKiustion  of  the  patient. 
Some  of  the  most  irritable  coughs  depend  on  catarrhal  affections  of  the 
upfHir  air- passages,  and  can  often  be  relieved  j  but  cough  asmjciated  with 
aigus  of  [>ersistent  dili\ise  bronchitis  is  often  indiciitive  of  widely  dis- 
setninated  tul>ereulous  lesions. 

The  state  of  the  digestion  is  of  the  greatest  importance.  Where  the 
aymptoniri  of  gastric  diaorder^  or  of  faulty  absorjition  or  assimilation,  prove 
rebellious  tu  treatment  the  prospects  of  improvement  are  small  indeed. 

Iji  attmiptiug  to  weigh  the  indications  of  physle^d  examination  of  the 
lungs,  tlie  tvv^o  chief  pijints  requiring  attention  are  the  character  and  the 
extent  of  the  disease.  An  acute  onset  is  commonly  followed  by  pro- 
gressive invasion  of  both  lungs,  and  has  the  gravest  significance.  An 
insidious,  1>ronchitic,  or  hienioptoic  onset  is  more  favourable.  Rapidly 
extending  disease  is  always  of  ominous  significance.  li<Vles  and  other 
morbid  signs  scatteretl  widely  over  a  large  jiart  of  both  lungs,  especially 
in  pyi'cxial  cases,  point  to  disseminated  lesions,  a  most  unfavouialjle  type 
of  disease  ;  but  similar  physical  signs,  without  much  fever,  may  sometimes 
persist  for  months  or  years  in  cases  where  the  disease  takes  the  form  of 
discrete  fibix>-easeous  or  fibroid  processes.  Crises  with  severe  symptoms 
and  relatively  slight  physical  signs  are  to  he  regardcfl  with  suspicion^  for 
the  true  extent  of  the  [inlmonary  disease  is  generally  marked  1>y  other 
conditions ;  on  the  other  hand,  the  presence  of  marked  signs  of  consolida- 
tion or  excHvution  of  one  upper  lobe  i.^  not  inconsistent  with  a  chronic 
and  favoumble  course  so  long  as  the  lower  lobe  and  the  opposite  lung 
re  mil  in  compam  lively  free. 

Signs  of  contraction  are  a  sure  index  of  chronicity.  I^ocalised  and 
stationary  disease  is  a  good  element  in  prognosis.  The  disappearance  of 
riles  is,  in  general,  a  favourable  feature. 

After  what  has  been  sjud  in  a  previous  section  about  the  stages  of 
phthisis,  it  is  futile  to  base  the  prognosis  on  consideititions  which  are  so 
apt  to  be  fallacious.  If,  in  a  chronic  case,  we  coidd  be  sure,  which  we 
ciinnot  he,  of  the  absence  of  softening  and  excavation,  the  prospects  of 
arrest  would  be  better  than  if  c*ivities  had  already  formed,  for  the 
existence  of  a  cavity  carries  with  it  the  risk  of  extension  by  means  of 
inhalation  of  infective  secretions  into  distant  Ijronchi.  Moreover,  there 
is  no  evidence  that  a  vomica  can  become  oliliterated  l(y  cicatrisation ; 
whereas  we  know  that  tuberculous  nodules  often  undergo  -  he^aling  by 
encapsulation,  calcification,  or  fibrous  transformation. 

Among  the  most  ominous  complications  are  meningitis  and  pneumo- 
thorax. Pleurisy  with  effusion  sometimes  appears  to  exert  a  retarding 
influence  on  the  pulmonary  aflection.  Empyema  is  unfavourable.  Dry 
pleurisy  is  regarded  by  some  authors  as  a  very  unfavourable  sign  ;  but 
this  is  by  no  me^ins  generally  true.  The  appe^irance  of  the  diffuse 
infiltrating  form  of  laryngeal  tuberculosis,  with  its  tendency  to  produce 
dysphagia  and  stenosis,  betokens  a  speedy  termination.  Oft  repeated 
hxemoptysis  depresses  the  patient  morally  as  well  as  physically;   and 
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idor  such  circumstances  the  possibility  of  a  sudden  and  fatal  issue  has 
Always  to  be  reckoned  with. 

Tuberculous  peritonitis  and  intestinal   ulceration  cause  great  wasting 

id  prostration,  and  gcrn^rHlly  hasten  the  patients  end.      Tuberculosis 

if   the    alxlorainal    lymphatic   glands    and   generative    organs   t^mtls    to 

aggravate  the  general  condition,  and  is  commonly  a  sign  of  generalised 

Pronounced  lardaceous  disease  of  the  viscera  is  a  most  serious  complicji- 
tJOD  of  chronic  cases,  pointing,  as  it  does,  to  pr-ofound  derangement  of 
nutrition.  A  combinatioii  of  dial>etos  and  phthisis  is  also  a  most  grave 
conriition. 

The  presence  of  cai*diac  hypertrophy  and  dilatation,  or  of  marked 
physema,  Justifies  the  opinion  that  the  dui^ation  of  the  disease  will  be 
ng. 

The  environment  is  a  matter  of  much  importance,  A  patient  li\nng 
in  a  healthy  country  place,  under  suited )le  climatic  conditions,  has  better 
prospects  than  one  who  is  conipelletl  to  d^veli  in  a  large  town,  especially 
if  his  life  be  spent  in  dusty  or  smoky  rooms.  Again,  pet-'tuiiary  means 
hi4ve  a  direct  bet'iring  on  the  prognosis  :  those  who  can  procure,  not  only 
ihe  necessaries,  hut  also  the  luxuries  of  life,  and  can  afford  to  rest,  are  in 
H  lietter  position  to  l»attle  with  the  disc^use  than  those  who  must  work 
hard  for  a  living.  Never thelcssj  among  poor  hospital  patient.s  we  see, 
Ei0t  very  infrequently,  |)ersons  who  have  been  suflbring  from  phthisis  for 
tan  yeAfs  or  more,  and  who  still  go  on  working  under  the  most  adverse 
circunistaiices.  A  history  of  previous  gooil  healtli  is  a  ht>peful  feature, 
a  greater  capacity  of  resistance  may  be  expected  where  the  general 
alth  has  not  been  already  undermined.  The  influence  of  ago  has  been 
uch  disputed.  As  a  general  rule,  j)ulmonary  tul>ercuIosis  runs  a  more 
.pid  course  in  children  and  young  adults  thnu  in  older  persons,  among 
the  chronic  fonn  is  rather  the  rulo.  Cornil  and  Herard  suggest 
tuberculosis  is  more  chronic  in  olrl  people,  because  heredity  has 
Already  weeded  out  those  of  least  resistance.  Nevertheh^'^s,  acute  disease 
occur  in  elderly  patients,  and,  conversely,  the  phthisis  of  children 
be  chronic.  Each  case  must  be  estimated  on  all  the  data  ;  and 
influence  of  age  can  only  be  credited  with  a  very  suboixlinate 
importance. 

It  has  l>een  said  that  the  duration  of  the  disease  is  shorter  in  women 
than  men.  If  wo  exclude  the  eases  a^^sociated  with  pregnancy  and 
psirtTirition,  it  is  doubtful  whether  this  stat*?ment  be  true. 

The  influence  of  heredity  is  luiduubtedly  an  important  one.  It  is  a 
common  lielief  that  this  factor  dcteiTuines  the  earlier  manifestation  of 
ihe  disease.  A  strong  predisposition  is  an  unfavourable  elemetit,  as  in 
iuch  cases  there  often  appears  to  he  a  general  lack  of  vitality  and 
teiistiince.  But,  although  this  is  generally  true,  hereditary  influence 
oitmot  bo  ranked  on  a  level  with  considerations  derived  frnm  a  careful 
otimation  of  the  effects  of  the  disease  in  the  individual  patient.  The 
b«t  reffults  may  be  expected  in  cases  presenting  the  following  features : 
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— apyrexia,  or  a  sul afebrile  temperature  ;  weight  stationary  or  increasing ; 
sit^is  of  disease  confined  to  oin5  lung  or  to  limited  portions  of  Inith  lungs 
(especially  if  associated  with  cunt  inaction) ;  a  quiet  pwlsc  and  nervous 
system;  a  goofl  digestion ;  al>f?ence  of  serious  complications;  a  good  family 
and  personal  history^  and  favouraltle  hygienic  sur'roun dings. 

Tpeatraent. — A.  FnTentiiT.- — If,  as  our  pi'esant  kno^vlcdgo  appears  to 
show,  the  sputum  of  tubercidous  persons  be  the  main  t!i:turce  of  the  diBease, 
it  is  obvious  that  the  complete  destruction  or  disinfection  of  this  secre- 
tion should  be  our  first  duty.  In  many  hospitals  this  is  eflected  by 
means  of  special  destructors,  or  furnaces,  in  which  Ihe  sputum  is  burnt. 
In  private  houses,  whore  this  method  is  difficult  of  application,  the 
expectoration,  after  previous  disinfection,  may  he  discharged  into  the  drains. 
For  general  purposes  carbolic  acid  in  a  strength  of  5  per  cent  is  the  best 
disinfectant;  experiment  shows  that  the  infect iveness  of  the  bacilli  is 
completely  removcfi  after  exposure  of  the  sputum  to  this  solution  for  a 
short  time.  Sputum  should  not  be  thrown  on  the  dust-bin,  where  the 
contents  may  dry  and  become  a  further  source  of  danger  In  all  cases, 
whether  in  hospitals  or  private  houses^  patients  should  be  directed  to  use 
spittoons  containing  a  suitable  disinfectant.  If,  in  spite  of  advice 
to  the  contrary,  patients  use  handkerchiefs  for  receiving  the  sputum, 
these  should  be  Imrnt ;  or  at  any  rate  should  be  scalded  before  being 
sent  to  the  wash. 

Persons  sufleriTtg  from  phthiais  should  be  warned  not  to  spit  about 
the  streets,  or  the  houfse,  or  into  any  vessel  which  does  not  contain 
some  disinfectant.  Underclothing,  linen,  sheets,  and  pillow-cases  should 
also  l>e  scalded  Iwfore  being  washed,  especially  in  the  case  of  bedridden 
patients,  when  the  chances  of  contamination  are  greater.  Phthisical 
persons  shoiUd  occupy  separate  beds.  Bedrooms  and  sitting  rooms  so 
occupied  must  be  carefully  cleaned  with  a  damp  cloth,  so  iis  to  avoid 
raising  a  (hist;  and  should  be  well  aired  and  exposed  to  lifiht  every  day. 
Kooms  that  have  been  inhabited  by  such  patients  should  lie  thoroughly 
cleaned,  and,  if  possible,  white- washed,  painted,  and  re-papered  before 
being  used  by  other  persons. 

It  is  desinible  that  patients  should  lie  pro\nded  with  separate  sets  of 
knives,  and  forks,  and  spoons  ;  hut,  in  default  of  this  precaution,  all 
table  utensils,  as  well  as  plates,  cups,  glasses,  should  be  scrupulously 
cleaned. 

Milk  is  undoubtedly  a  vehicle  of  disease,  and  should  be  carefully 
boilcfl ;  jj^irticularly  when  inten^^led  for  children.  For  the  principles  on 
which  slaughter-houses  and  dairies  should  be  regidated,  and  for  further 
itifonuatiou  on  the  general  question  of  prophylaxis,  the  article  "Tuber- 
culosis'' (vol.  ii.  p.  .30)  should  bo  consulted. 

In  persons  thrcatencfl  with  tuberculosis,  and  in  others  with  a  strong 
family  predisposition,  the  importance  of  a  good  geneml  hygiene  can 
hardly  he  over-estimated. 

Abundance  of  fresh  air  in  the  dwelling — especially  in  bedrooms — 
seciu-ed  by  suitable  methods  of  ventilation,  a  large  amount  of  outdoor 
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ie  m  pure  coimtry  air,  a  generons  cliot,  incliitling  a  large  proportion  of 

utty  constituents,  daily  colrl  sponging  of  the  body,  and  the  use  of  flannel 

underclothing,  are  amongst  the  most  neces3<'iry  conditions.     In 

\  of  children  the  throat  ticcds  special  attention  ;  enlarged  tonsils 

boixld  be  removed,  and  catarrhal  alTeclions  must  not  be  neglected.     The 

opinion  is  gaining  ground  ihat  the  tonsils  are  frer[uetitlj  tlie  port<ds  by 

rhich  tubeixle  bacilli  enter  the  hrdy  ;  at  any  rate,  in  primary  tubercii- 

of  the  cervical  lymph  glands.      The  question  of  the   lemoval  of 

aus  glands,  and  the  surgical  treatment  of  tviberciilous  disease  of  hones 

ml  jointa,  are  matters  of  great  importance,  but  cannot  be  disctissed  here. 

voL  iv.  p.  599,]      Tulicrciilous  mothem  ought  not  to  suckle  their 

The   choice   of  a  profession  or  trade   is  a  matter  of  no  small  con- 
seqaence,     Occupuious  in  which  life  is  mainly  or  largely  spent  in  the 
open  air  are   the  nK>st  fa\'ourabl6 ;  but,  in   the  case  of  the  pooi\  out- 
door work  gener.illy  implies  more  or  less  heavy  labour,  which  is  often 
robibitive  untler  the  circumsttinces.     Many  people,  in  whom  tuberculous 
Tectiona   of  bones,  joints,  or  lymphatic   glands   have    l>een    cnrcil   or 
ially  arrested,   manage  to  carry  on   successfully   various  sedentary 
V-'wles  or  professions.       Dusty   occupations,   as  in   the   case   of   millers^ 
Uakers,  knife-grinders,  stone-masons,  and  the  likCj  are  fraught  with  special 
fingers  to  iiilnerable  persons.     Free  ventilation  of  dusty  workshops  is 
"tlb important,  and  servxs  to  mitiiniise,  to  a  large  extent^  the  dangers  of 
the  fuforciyiid  trades. 

There  can  bo  no  doubt  whatever  that  persons  suffering  from  pro* 
ve  dise^ise  ought  not  to  marry.  In  c^sqs  of  quiescent  or  apparently 
Kirestcfi  tuberculosis  there  is  room  for  diflercnce  of  opinion.  When  all 
symptoms  of  disease  have  disappeared,  the  sputum  no  longer  contains 
imcilli,  and  the  genend  health  remains  good,  marriage,  in  the  case  of 
men,  may  be  undertaken  after  the  lapse  of  two  or  three  ycara  without 
aay  great  risk.  Women  incur  far  greater  danger  in  connection  with  preg- 
nancy, partiu-ition,  and  lacta,tion  ;  for  it  is  well  known  that,  under  the 
influence  of  such  conditions,  f|uicscent  ttibcrculous  lesions  are  apt  to 
prove  the  starting-point  of  aetivc  disease.  If,  however,  the  tuberculous 
procesB  can  only  he  regarded  as  quiescent,  and  bacilli  continue  to  be 
expectorated,   marriage   ought  to   be    forbidden  in    either   sex.      Most 

^ writers  agree  on  this  point  as  regards  women  ;  btit  some  have  urged  that 
nien»  under  these  cireumstfinces,  mfiy  be  allowc<l  to  marry  on  the  ground 
that  their  lives  are  thereby  made  happier;  and  that,  if  children  .shoidd  be 
l>t?gotten,  they  tend  to  die  otT  early,  and  the  race  does  not  appreciably 
gpffer.  The  morality  of  such  arlviee  need  not  be  diseUBsed  here  ;  but  the 
possibility  of  a  phthisiccHJ  huslaud  directly  or  indirectly  infecting  a 
h<^ltby  wife  cannot  bo  disregarded ;  and  the  risk  of  adding  to  the 
already  high  tuberculous  death-rate  is  one  that  no  medical  man  should 
I  willingly  countenance.  However,  as  all  waiters  point  out,  the  question  of 
marrijige  is  seldom  decided,  solel}^  or  even  mainly,  on  medical  grounds. 

Sji€ciftc  trmifufnt.— it  has  been  well  said  that  w^here  the  number  of 
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rimedies  recom mended  for  any  disease  is  V^rge^  thoro  is  gocMl  reason  for 
llie  K4ief  tbat  iiuue  of  them  is  possessed  of  much  efficacy.  Of  no  disease 
amy  this  more  truly  be  said  thiin  of  tubeicnlosis.  Tuberculin,  a  glycerine 
fotiiict  of  pure  cultures  of  tubercle  bacilli,  deprived  of  the  bacilli  by  a 
special  method  of  infiltration,  and  injected  under  ihe  skin,  was  found  by 
Koch  to  exert  a  marked  influence  on  tubercidous  lesions.  The  local 
action  of  the  remedy  consists  in  an  inflanjmatory  swelling  and  disinte* 
gnilion  of  the  diseased  foci.  Cojistitntional  reaction  is  indicated  by 
fever,  malaisCj  heniidache,  pains  in  the  limbs  and  trunk  ;  and  occiwiortally 
bv  nausea  antl  vomiting;.  Tlie  effects  of  the  remedy  were  most  con- 
spicuous in  cases  of  lupus,  where  the  chan^^es  in  the  skin  could  be 
I'eadily  followed. 

Althou.Lih  Koch's  statement  that  tuberculin  liad  a  specific  influence 
on  tuberculous  lesions  w^is  speedily  verified,  his  claim  that  the  action  waa 
curat! v^e  was  not  so  ^^enerally  adniittetl  Pathological  evidence  was  soon 
brought  forward  by  Virchow  and  others  to  show  that  the  use  of  tul>er' 
cidln  was  often  followed  by  the  development  of  acute  intianmiatory 
changes  in  the  lungs ;  and  that  under  its  infiuence  cpiiescent  disease  may 
spring  into  activity  and  lead  to  generalised  tul>erculosia.  Space  will  not 
Atimit  of  a  detailed  discussion  of  this  matter.  The  prevailing  opijuon  at 
the  present  time  is  that  the  administration  of  tubercidin  in  cases  of 
pulmonary  tuberculosis  is  dangerous,  though  some  surgeons  still  regard 
it  tis  a  useful  adjunct  to  other  methods  of  treatment  in  aurgicid  fomis  of 
tuberculosis, 

Klebs  and  Dr.  \Y,  Hunter,  working  independently,  claimed  to  have 
succeeded  in  separating  the  fever-producing  and  toxic  elements  from  the 
direct  curative  cotjstitucnts  of  tvibercuiin ;  but  their  extracts  failed  when 
put  to  the  test  by  other  observers.  Quite  recently  Koch  hits  descril>ed  a 
now  methotl  by  which  he  was  aide  to  prepare  an  improved  tidierculin. 
Dried  cultures  of  the  tnliercle  bacillus  were  thoroughly  trituj^aled  in  a 
mortsir,  then  mixed  with  distilled  water  and  centrifugalised.  The  sedi- 
ment  was  again  dried,  triturated,  suspended  in  distilteil  water,  and  centri- 
fugal iseih  This  j)rocedure  was  repeated  until  no  sediment  remained. 
The  liquid  sepjirated  by  the  first  centrifngalisation  cont^iins  the  active 
principles  of  the  onginal  tuberculin,  while  the  fluid  obUu*ned  at  sub- 
sequent stages  of  the  process  is  believed  to  contain  the  debris  of  the 
disintegrated  bacilli  themselves.  This  solution  has  the  gre^it  advantage 
that  it  produces  no  constitutional  disturbance  beyond  a  slight  rise  of 
temperature.  The  new  tnlierculin  was  found  to  confer  immunity  on 
guinea  -  pigs,  and  its  use  in  the  human  subject  in  cii^es  of  lupus  and 
early  ptdmonary  tuberculosis  was  followed  by  improvement  Further 
experience  can  alune  decide  as  to  the  therapeutic  value  of  the  new 
preparation ;  but  it  is  no  exaggeration  to  say  that  in  a  further  develop- 
ment and  improvement  of  Koch's  method  lies  our  best  hope  of  arriving 
at  a  successful  treatment  of  tuberculous  disease. 

The  number  of  drugs  that  have  been  vaunted  as  specifies  for  tuber- 
culosis is  legion.     In  recent  years  iodine,  iodoform,  eai'bolic  acid,  corro- 
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sublimate,  creasote  and  one  of  its  constitueiits,  giiaiaeol,  have  been 
^  Lirgely  used,  in  virtue  of  their  antiseptic  propcrtios.  These  have 
been  administered  by  the  mouth,  bj  inhalation,  Riil>eut^kneous  injection, 
inunction,  and  direct  injection  into  tho  lung ;  and  Kulphiuelted  hydrogen 
gajs  has  even  been  pumped  into  tho  rectum.  The  results  have  not 
differed  greatly  in  resjx^ct  of  any  of  these  methods.  They  have  all 
p:«5sod  thrr>u«:h  successive  stages  of  exaggerated  and  hasty  laudation, 
half  hearte(i  approbation,  and  contemptuous  neglect.  The  history  of 
guaiacol  is  a  good  illuatration  :  at  first  it  was  advocated  as  a  specific ; 
now  the  oidy  claim  seriously  made  in  its  favour  i/s  that  it  ha.^  a  bcnciicial 
effect  on  cough  and  expectoration. 

As  we  have  no  sjjecifie  remedies,  our  aim  must  be  to  increase,  as  far 
as  possible,  the  resisting  |x>\ver  of  the  patient,  so  as  to  put  bim  in  tho 
best  condition  to  withstand  the  inroads  of  the  disease. 

In  order  to  maintitin  the  nutrition  of  the  1»ody  at  as  high  a  level  as 
tible,  the  dietary  nutst  be  liberal,  and  should  include  a  large  amount 

fat  in  tlie  sha[)e  of  milk,  cream,  laitter,  fat  l>aeon,  and  the  h'ke,  in 
addition  to  a  rbie  proportion  (»f  nitrogenous  and  carlxthydrate  constituents. 
A  apecial  distaste  for  fatty  foods  is  msmifested  by  some  patients,  but  this 
tion  is  by  no  means  so  general  {is  certain  writers  w^ould   have  us 

ieve.  Co<l-iiver  oil  is  a  valuable  adjunct  to  the  diet^  but  is  jtosseased 
of   no  specific  virtues.      This  valuable  food  is   sometimes  prescribed  in 

manner  calcuhited  to  bring  it  into  discredit,  that  is,  when  it  is 
inistered  in  too  large  quantities*  Two  to  four  dracbms  twice 
or  thrice  in  the  day  is  i\s  much  as  most  patients  can  digest,  and  it  is 
frequently  necessary  to  begin  v>'ith  even  emaller  doses.  It  usually  agrees 
best  when  taken  soon  after  a  meal ;  but  some  j»eoplo  prefer  a  single  dose 
at  liedtime.  In  all  ciises  of  dyspepsiii,  and  whenever  the  tiiste  of  the  oil 
kaeps  rising  into  the  mouth,  it  should  be  withheld.  If  persevered  with 
under  these  eircumstanecs  it  seldom  fails  to  derange  the  digestion.  It  is 
better  for  the  patient  to  enjoy  his  food  without  the  oil,  than  to  pei'sist  in 
ita  use  and  lose  his  appetite. 

The  t^iste  of  the  oil  may  he  disguised  with  jtcppermint,  lemon  juice, 
ginger  or  orange  wine,  cognac,  lit[ueurs»  and  other  flavourings.  Many 
{latients  prefer  to  take  the  oil  in  the  form  of  an  emulsion,  or  in  combina- 
tion wnth  malt  extract.  Malt  is  much  used  at  present  in  P'ngland,  and 
no  doubt  it  possesses  some  digestive  value ;  hut  it  is  no  suhstitute  for 
coddiver  oil  or  fats.     CJl\^eerine,  in  doses  of  three  to  fotir  tablespoon fuls 

ly,  has  been  recommende<l  as  a  substitute  for  tho  oil  by  Jaccoud,  but 
\  bjis  not  fotind  much  favour  with  other  physicians.  Alcohol  is  not  to 
be  ortlered  in  all  cases  indiscriminately  ;  where  tho  dise^ise  is  quiescent, 
nutrition  fairly  well  presei'ved,  and  the  a]>petite  good,  it  is  not  retiuired  ; 
in  conditions  of  debility,  deficient  appetite,  and,  above  all,  in  pyrexial 
IBieSt  alcohol  is  of  great  value. 

The  partieidar  form  in  which  stimulants  are  to  be  administered  is 
largely  a  matter  of  taste.  Ale  and  stout  are  preferred  by  many  pxatients, 
III  pyrexial  cases  brandy,  w^hisky,  or  some  form  of  spirit,  seems  often  to 
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suit  best ;  and  the  quantity  that  c^iri  l>e  taken  with  advantage  under 
these  eircarasta.nt'e3  may  he  xmy  large.  Alcohol  has  no  intiuence  in 
promoting  repamtivo  Bclerotic  changes,  as  some  have  asserted.  In  cases 
of  obstinate  anorexia  ff>rcod  feeding  hy  ineims  of  the  stomach-tube  haa 
been  found  useful  by  Dehove  niid  others.  Massage  is  oecasirmally  useful, 
especially  where  debility  is  a  prominent  symptom^  and  is  unaccompanied 
by  pyrexia.  • 

In  addition  to  the  utmost  attention  to  the  matter  of  food  the  ndea 
of  general  hygiene  must  be  carefvdly  observed.  The  patient's  house 
ought  to  l>e  well  drained,  built  on  a  light  ptirous  soil,  and,  if  possible,  it 
should  face  the  eouth.  The  looms,  and  csjjeeially  the  sleeping-apartr 
raents,  mast  be  well  ventilated  and  stutjdily  warmecL  It  is  hanlly 
possiide  tf>  overestimate  the  value  of  fresh  air  and  sunsbine.  liegidar. 
exercise^  walking,  riding,  outdoor  games  of  the  k^ss  violent  kind,  stu^h  as 
golf,  cycbiig,  shooting,  and  fishing,  may  all  be  practistMrl  ^vith  mmJ oration 
if  the  patient's  general  cundftiou  be  good,  and  if  there  be  !io  pyrexia* 
Where  this  is  not  possible,  the  patient,  in  favound»le  weiither,  may  go 
f>ut  in  a  bath-chair  or  in  a  carriage  ;  or  he  may  sit  out  of  tltxjrs  in  a 
sui tidily  arninged  sbelten  Even  when  he  is  entirely  confined  to  bed 
with  fever,  wiisiing,  night  sweats,  and  symptcmis  of  progressive  iliseiise, 
much  benefit  may  still  fwcruo  from  wheeling  the  patient's  lieii  out  of 
doors  into  a  sheltered  spot,  or  into  a  sunny  balcony,  as  is  done  at 
Falkenstein  and  other  places ;  bedriilden  persons  may,  in  this  manner, 
spend  the  gr obiter  part  of  the  day  in  the  open  air  with  great  advantage. 
The  clothing  shoidd  )>e  warm  and  yet  light,  and  wofdlcn  gaiinents  should 
be  worn  next  the  skin,  Ctjmforters  for  the  neck  and  chest-protectors, 
which  encourage  hy|>erpemia  and  incrciLsed  sensitiveness  of  the  skin  to 
changes  of  temperature,  are  unnecessary  and  unadvisjible.  Woollen 
socks  or  atixkings  and  thick  boots  are  recfuirod  to  prevent  the  feet  from 
gettuig  chilled.  Kespirators  wx*rn  over  the  mouth  are  not  now  so  ratich 
in  vogue  im  formerly.  If  the  jxitient  breathe  through  has  nose,  fis  be 
ought  to  do,  a  respirator  is  superfiuous.  When  a  strong,  Cf^ld  wind  has 
10  l>o  faced,  a  light  shawl  or  thick  vml  may  lie  WTapped  rouncl  the  face  for 
temporary  protection. 

The  skin  may  be  rendered  less  sensitive  to  changes  of  temperature 
by  the  daily  use  of  the  cold  shower  Ixith  or  douche  in  the  morning ;  but 
in  the  ease  of  more  deliciite  iKitients,  with  feeble  circulation,  a  wanii  l>ath 
followed  by  cold  sponging  is  preferable.  Early  hours,  the  avoidance  of 
crowded  rooms,  theatren,  and  Kmoking-rooms,  a  life  free  from  excitoojeTU, 
and  occujmtion  fur  the  mind,  such  as  reading,  drawing,  chess,  bilhanls,  and 
other  indoor  games,  are  to  he  recommenried.  Instnimental  music  may 
be  pi-actised,  l>ut  singing  is  not  advisable,  except  for  the  mure  robust 
patients,  in  whom  the  diHiiase  is  quiescetit ;  though  Walshe  gives  in- 
stances of  singei-s  continiuTig  to  t^akc  leading  parts  in  the  opera  while 
suirering  from  pronounced  ptdmonary  disease,  Medicid  direction  is  most 
desirable  ;  and  the  success  of  some  Continent^d  health  resorts  is  duubtless 
attributable  in  a  largo  measure  to  the  careful  and  strict  superintendence 
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nf  the  phfsicians  in  ehiirge.  But  the  niajonty  of  Eni^lish  jvatients  find 
auch  a  rigid  siiperyisian  irksome  and  di4i}igrce:il)le  ;  and  liitheito  such 
establishments  hiivo  not  been  in  much  request  in  this  country. 

In  selecting  a  suit-;d>lo  climate  wo  must  bo  guided  by  tertmn  genera! 
principles.  Purity  of  the  atnioBphere,  and  especially  frewlom  from  cbi8t 
of  all  kinds,  and  abundant  sunshine,  are  the  fundaiuentiil  refjuiriites. 
Questions  of  altitude,  temperature,  and  moisture  of  the  air,  ar*<l  geo- 
graphical considerations  in  general,  are  still  matters  of  dispute,  and  are 
discussed  elsewhere  in  this  work. 

If  the  patient^s  surroundings  satisfy  the  requirements  jiist  indicated, 
il  is  unnecessary,  in  many  inst^inces,  to  advise  a  permanent  change  of 
iBsidenca  In  the  case  of  wealthy  people  it  niny  be  desiralde  to  send 
them  away  to  some  health  resort,  wliere  they  will  be  more  reatly  to 
submit  to  stnct  medical  supervision  and  ^lirection  than  at  hunn*.  When 
the  patient  lives  in  a  large  town  he  should  bo  recommended  to  remote 
into  purer  air,  if  his  me^ms  peniiit  It  is  useless  and  cruel  to  send 
patients  i^-ith  advanced  disease  to  a  distant  be*alth  resort.  To  such 
persons  the  fatigue  of  a  long  journey  may  nave  diBastrous  conRcquences, 
and  the  loss  of  home  comforts  cannot  be  compensated  e\  en  by  the  best 
of  climates. 

If  the  general  health  be  well  maintaineil,  aiui  the  pulmonary  fliseaao 
be  neither  very  active  nor  extensive,  great  benefit  may  be  obtained  by 
spending  the  winter,  or  better  still,  by  continued  residence  at  the  high 
alpine  st^itions,  such  as  St»  MoritXj  Davos,  and  the  like.  Better  results 
are  generally  obtained  in  men  than  in  women,  as  ihe  ta?<tes  and  the 
habits  of  men  impel  them  to  take  a  fuller  advantage  of  the  oppor- 
tunities of  outdoor  life  and  exercise  presented  by  an  al[jine  climate. 
Under  similar  coTiditions  of  health,  emigration  to  Colorado,  the  Kocky 
Mountains,  and  the  high  levels  of  South  Africa  offers  good  prospects  to 
young  men. 

Emphysema,  laryngeal  tuberculosis,  and  manifestations  of  nervous 
erethism  are  generally  regarded  as  contra-indicaling  residence  at  the 
high  alpine  stations.  Such  cases  are  more  ada|>tcd  for  Egypt,  the 
Riviera,  Madeira,  the  Canaries,  or  the  south  coast  of  England.  For 
a  detailed  discussion  of  this  subject  the  reader  is  referred  to  the  article, 
"Climate  in  the  Treatment  of  Disease,"  vol.  i.  p.  247. 

C.  Sf/mphnmttk  irmimrni. — In  combination  with  the  general  hygienic 
measures  that  have  been  brieriy  sketched  the  exhilntion  of  certain  loitic 
drugs  is  often  very  useful.  The  most  valuable  are  strychrnne  or  nux 
vomica,  arsenic,  and  quinine.  Ojfinions  differ  as  to  the  relative  value 
df  these,  but  strychnine  ap]>eara  to  deserve  the  first  place.  Arsenic  has 
no  specific  influence  on  the  diseiise,  but  it  may  do  good  service  in 
its  capacity  of  a  nervine  tonic ;  the  same  mm  be  said  of  quinine. 
Iron  has  still  a  great  reptitation  with  some  physicians;  but  it  does  not 
suit  all  patients,  especially  the  large  class  that  suH'er  from  a  tendency 
to  gastric  ciitarrh  ;  and  it.  has  little  effect  on  the  antemia  of  phtliisis. 
In  persons  who  can  take  a  fair  amount  of  exercise,  and  have  a  good 
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digestion,  a  abort  course  of  iron,  either  ulone  or  in  coniliination  with 
ftrsenit,  is  sometimes  attemltjd  with  good  results.  The  hypniihosphites 
of  lime  iirid  sofla  have  l»een  largely  tried,  and  are  still  innvh  used  in  this 
country.  They  are  certainly  not  possessed  of  any  direct  action  on  the 
tuberculoms  process,  and  their  tonic  effects  have  been  greatly  over- 
estimated. 

Fever. — Quinine  has  been  extensively  used  for  the  purpose  of 
reducing  fever,  ec^pacially  on  the  Continent ;  but  it  is  generally  alluvved 
that  in  order  to  obtain  this  result  120  1o  30  grains  must  be  given  in  a 
single  dose,  or  divided  into  four  or  five  doses,  to  be  taken  at  phort 
intervals  some  hours  before  the  temperature  begins  to  rise.  Even 
when  administered  in  such  quantities  the  antipyretic  action  of  quinine 
18  but  slight,  and  the  stomach  is  often  deranged  by  the  drug.  The 
combination  of  quinine,  opium,  and  digitalis,  known  as  ^Siemeyer's  Pill, 
has  long  enjoyed  a  great  reputation  iti  pyrexia!  cases  ;  but,  although 
its  general  effects  are  sometimes  salutary,  it  is  rarely  very  ethcient  in 
the  reduction  of  temperature. 

Of  late  no  small  number  of  antipyretic  drugs  have  been  employed — 
salicylic  acid,  salicylate  of  soda,  antipyrin,  thallin,  phenacetin,  anti- 
febrine,  and  many  others.  The  most  effectual  seem  to  be  antipyrin  and 
antifebrifie,  which,  when  given  in  sufficient  doses,  undoubtedly  effect  a 
coositterable  fall  of  temperature.  Antifebrine  is  a  very  powerful 
remedy,  but  its  action  is  somewhat  uncertain.  It  is  never  mUtsable  to 
prescribe  larger  doses  than  two  or  three  grains  to  begin  with :  in  these 
quantities  it  may  be  reptrated  at  short  intervals  till  eight  or  ten  grains 
have  been  taken.  Unfortunately  the  reduction  of  teropcraturo  produced 
is  but  temivonuy,  and  no  further  effect  on  the  disease  is  produced. 
Moreover,  the  |jrolonged  use  of  antifeljrine  and  antij>yrin  is  extremely 
depressing,  an  I  causes  profuse  swejiting,  Wilson  Fox  believed  that  the 
continued  use  of  small  doses  of  these  remedies  and  of  salicylate  of  soda 
had  a  beneficial  result  on  the  general  condition,  although  the  range  of 
temperature  was  not  appreciably  alTected. 

Tet>id  sponging  during  the  pyrexial  periods  sometimes  gives  con- 
siderable relief,  even  if  it  fail  to  reduce  the  temperature  of  the  body  to 
any  great  extent.  The  use  of  the  cold  or  tepid  bath  finds  few  advo- 
cates on  account  of  the  further  dein-ession  which,  in  the  prostrate  con- 
dition of  such  patients^  is  a})t  to  follow  its  U8e» 

Sweats. — Atropine  in  doses  of  ^^th  to  ^c^th  of  a  grain,  given  at 
bedtimcj  is  the  most  effectual  agent  we  possesB  for  checking  sweats.  A 
combination  of  extract  of  belladonna  and  oxide  of  zinc  is  also  useful, 
but  it  is  inferior  to  atropine.  Picrotoxin,  ^^n^th  to  nVlh  of  a  grain 
(Murrell);  strychnine,  10  ir[  of  the  liquor  (Lauder  Brunton) ;  and 
agaricin  may  also  be  employed  with  advantage  in  some  cases.  In  the 
slighter  cases,  to  sponge  the  skin  with  toilet  vinegar  and  water  may 
be  sufficient.  Arsenic  is  recommerKlcd  by  some  authors,  but  Avhen  the 
sweats  are  profuse  it  has  little  intluence. 

Cough. — A  moderate  cough  is  the  natural  consequence  of  pulmonary 
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disease,  and  needs  no  special  treatment ;  moreover,  where  secreting 
cavities  exist,  et^ective  cough  is  most  desirable.  But  when  ihe  cough  is 
very  violent,  spismodic,  or  incessant,  and  the  patient  becomes  much 
exhausted  thereby,  it  is  necessary  to  treat  this  distressing  symptom 
directly.  In  order  to  do  this  with  euccess  we  must  first  discover  the 
source  of  the  cough.  The  more  violent  the  fits  of  coughing^  the  more 
likely  are  we  to  tind  thfit  the  cause  is  situated  in  f he  larynx  or  main  air- 
passages.  When  the  larynx  is  the  seat  of  ulceration  or  inrtamnuttion 
local  treatment  is  indicated.  Among  the  most  uscfid  setbitive  reme<Hes 
we  may  mention  an  intra-laryngeal  spray  of  cocaine  {2  per  cent  solulion), 
an  inhalation  of  10  drops  of  oil  of  peppermint,  or  of  a  20  per  cent 
alcoholic  solution  of  menthol  in  an  orinasal  res  pi  rat  or,  and  the  use  of 
1  drachm  of  glycerine  of  carbolic  acid,  with  10  drops  of  chloroform 
added  to  half  a  pint  of  boiling  water  it3  a  steam-inhaler.  Creasote  or 
carbolic  acid,  diluted  with  rectified  sjiirits,  or  spur  its  of  chloroform,  may 
also  be  used  foi-  inhalation  in  an  orinasal  resinrator.  In  similar 
atlections  of  the  trachea  and  large  bronchial  tubes  the  same  treatment 
may  be  applied  ;  but  the  cocaine  spray  can  only  reach  the  upper  part 
of  the  trachea  at  farthest. 

Where  the  cough  depends  on  bronchitis  of  the  smaller  tubes  the 
treatment  is  that  of  ordinary  bronchitis  ;  ao  alkaline  mixture  contain- 
ing biciirbouate  of  smla,  or  citrate  of  potash,  with  a  few  mitiims  of 
ipecacuanha  wine,  may  be  prescribed ;  and,  if  expectoration  be  dithcult, 
3  or  4  grains  of  carbonate  of  ammonia  may  be  added.  In  some  cases 
5  m^  of  antimonial  wine  may  be  substituted  for  ipecacuardia  for  a  few 
days  wnth  excellent  elfect.  Similar  drugs  may  be  prescriVied  in  an 
etfervescing  mixture.  Iodide  of  potassium  in  small  doses,  scpiill,  and 
senega   may  also  be  given    when  secretion   is   totigh   and   difficult    of 

loval.  Warm  drinks,  like  tea,  cocoa,  or  milk,  or  a  steam -kettle  to 
^ttoiaten  the  air,  may  often  be  used  successfully  for  the  same  purpose, 
and  may  be  tried  before  resorting  to  expectorant  remedies.  But  in 
many  Ciiaes  all  the  above-named  measures  fail  to  give  more  than  tem- 
porary relief,  and  sedative  drugs  are  required.  A  linctus  containing 
tincture  of  belladonna,  spirits  of  chloroform,  and  glycerine  may  some- 
times  prove   useful ;   but   in  the   worst    cases  opium   in   some   shape  is 

ispensablc.  A  combination  of  morphia  and  hydrocyanic  acid  with 
gtycerine,  spirits  of  chloroform,  or  syrup  of  wild  cherry,  forms  an 
etfective  linctus,  which,  however,  must  not  be  used  too  freely  lest  the 
digestion  be  deranged. 

Codeia  may  be  substituted  for  opium,  as  it  interferes  less  with  the 
appetite ;  but  its  sedative  effects  are  not  equal  to  l  hose  of  morphia. 

In  some  cases  of  early  disease,  associated  with  a  troublesome  cough, 
much  relief  may  be  obtained  from  a  small  blister  applied  to  the  sub- 
clavicular region  on  the  affected  side. 

Expectoration. — When    the    expectoration    ia    very    profuse,    the 

linistration  of  purihed  creasote  or  guaiacol  in  capsules  is  sometimes 

jtual    in   diminishing    the   excessive  secretion  of    the  bronchi  and 


pulmonary  cavities*  Tnrpentine  and  various  resinous  drnge  are  some- 
times given  for  the  same  purpose;  Init  the  expectonition  is  symptom- 
atic of  broncho-pulmonary  tiisease,  and  rarely  requires  direct  treatment. 

Dyspntea,  though  seldom  a  prominent  feature,  is  occasionally  very 
di'itressing*  When  due  to  acute  miliary  tuberculosis  and  rapidly 
advancing  pulmomiry  disease  it  admits  of  little  relief,  and  we  must  be 
content  to  administer  atimulants  ;   such  as  ammonia,  ether,  and  brandy. 

Attacks  of  dyspnopa,  dt^i^entHng  on  violent  and  ineffectual  attempts 
to  remove  tenicious  secretion  from  the  bronchial  tubes,  may  be  miti* 
gMted  by  the  jn<Heions  use  of  expectorants,  the  best  being  ammonia  and 
senegJi.  Steam  inhalations  of  carbolic  acid  may  reinler  good  service. 
In  some  cases  dyspnoea  has  been  lessened  by  inhalations  of  iodide  of 
ethylj  as  suggested  by  Dr.  K.  E.  Thompson.  Dys]jna?a  arising  from 
cardiac  failure,  with  attendant  wdema  of  the  lung,  must  be  treated  by 
di (fusible  stirauLiTits  and  hyp*xlermic  injections  of  strychnine.  The 
dyspnoea  of  pneumothorax  will  be  refcrrerl  to  presently, 

Hteraoptysis. — The  pulmonary  hiemoptysis  of  tuberculous  disease 
may  be  clue  to  capillary  hieinorrhage,  ulceration  of  vessels,  or  aneurysm 
of  the  pulmonary  artery.  The  loss  of  blood  in  the  first  case  is  never 
extensive,  and  direct  treatment  is  not  required.  In  the  second  and 
third  cases  haemorrhage  is  the  result  of  gross  lesions  of  comparatively 
large  vessels,  confiecjucTitly  the  amount  of  blood  lost  tiiay  be  consider- 
able ;  yet  even  under  such  circumista rices  spontaneona  cure  is  not  infre- 
cpieiitly  effected  by  the  formation  of  a  thrombus,  which  seats  up  the 
rupt tired  vessel. 

In  our  treatment  of  haemoptysis  we  endeavour  to  imitate  nature's 
method,  that  is,  to  promote  thrombosis  by  lowering  the  pressure  in  the 
pu  1  mo  n  a ry  a  i1  e  ry . 

It  is  important  to  recognise  that  the  faintness  which  often  attends 
the  attack  is  a  symptom  of  cardiac  depression — a  condition  in  itself 
favourable  to  thrombosis.  In  all  cases,  whether  the  h hemorrhage  be 
profuse  or  slight,  absolute  rest  must  be  insisted  u]jon.  The  patient 
must  keep  in  l)ed  in  a  cool  airy  room,  and  should  maintain  a  semi- 
recumbent  position.  Talking,  movement,  or  excitement  of  any  kind 
must  be  avoided.  Nothing  more  than  iced  milk,  meat  jelly,  and  small 
Bandwiche.^  of  bread  and  butter  should  bo  given  for  the  first  few  days, 
and  alcohol  in  any  form  must  be  expressly  forbidden.  The  cough,  which 
is  rarely  al^sent,  may  be  relieved  by  sucking  ice  ;  but  when  it  cannot  thus 
be  checked  some  preparation  of  opium  must  be  administered.  Hmall 
and  freiptent  doses  of  morphia  may  be  given  by  the  mouth,  or  one-third 
of  a  grain  may  be  injected  under  the  skin.  This  remedy  not  only  exerts  a 
valuable  local  efi'ect  on  the  injured  vessel  by  the  rest  which  it  gives  to 
the  limg,  but  it  helps  also  to  allay  the  restlessness  and  agitation  of  the 
patient.  At  the  same  time,  seeing  that  in  most  fatal  cases  of  haemoptysis 
death  occurs  f  om  suffocation  rather  than  from  the  amount  of  blood  lost, 
it  is  clear  that  the  indiscriminate  use  of  morphia  is  not  without  its 
dangers. 
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When  from  flooilidg  of  the  bronchial  tubes  with  blood  dyspntea  is 
very  pronounced,  cough  should  nut  be  checked  by  sedative  drugs.  With 
the  view  of  reducing  the  blooJ-preesuie,  sulphate  of  soda  or  magnesia, 
in  doses  of  60  grains,  should  be  given  every  three  or  four  hours  to 
begin  with.  Saline  purgatives  cause  determination  of  blood  to  the 
intisstine^  and  thus  relieve  vascular  ten^ion^  but,  im fortunately,  their 
action  ia  rather  slow.  Aconite  has  been  i  ecommeuded  by  Dr.  Aruli  ew,  on 
the  strength  of  experiuienta  by  Dr.  Bradford  and  Mr.  Dean  which  show 
that  it  causes  a  fall  of  previa uro  both  in  the  carotid  aud  pulmonary  arteries. 
This  method  seems  worthy  of  trial,  but  I  have  not  had  sufficient  experi- 
ence of  it  to  eicpress  an  opinion  as  to  its  merits.  Astringents,  like  gallic 
acid  and  lead,  are  still  extensively  used,  but  it  is  difficult  to  see  what 
effect  they  can  have  on  aneurysms  or  ulcerated  vessels.  Ergot  is  per- 
haps the  most  popular  drug  at  present,  but,  according  to  Bradford  and 
Dean,  it  causes  a  ri^e  of  blood-pressure  not  only  in  the  aortic  but  also  in 
the  pulmonary  circuit ;  a  result  which  must  aggravate  rather  than  check 
haemorrhage  from  the  lungs.  Clinical  experience  shows  that  the  eflect  of 
ergot  is  as  uncertain  and  unsatisfactory  as  those  of  gallic  acid  and  lead. 

The  constipation  which  is  produced  by  the  last  two  remedies  must 

Ptend,  moreover,  to  raise  blood -pressure,  which  is  injurious.  Oil  of  turpen- 
tine in  large  doses  sometimes  docs  good  service,  probably  in  virtue  of 
tlie  cardiac  depression  which  it  causes.  Nauseating  doses  of  ipecacuanha, 
recommended  by  Trousseau,  seem  to  act  in  the  same  way  ;  but  the  risk 
of  vomiting  is  a  serious  one,  and  the  remedy  is  now  eeldom  employed. 
The  application  of  ice  to  the  chest  appears  to  be  of  very  doubtful  utility, 
and  in  this  country  is  little  used. 

The  artificial   induction  of  pneumothorax  to  cause  collapse  of  the 

I  lung  and  pressure  on  the  ruptured  vessel  was  unsuccessfully  emi»ioyed 
ty  Dr,  Cay  ley  in  one  case  of  persistent  hemoptysis.  Under  similar 
circumstiinces  it  would  be  worth  while,  in  conjunction  with  other 
measures,  to  try  Prof.  A.  E.  Wright's  plan  of  administering  chloride  of 
f^cium  in  l5-grain  doses  three  times  a  day,  for  a  few  days,  to  increase 
the  coagulability  of  the  blood.  In  any  case  great  care  ia  needed  in  the 
management  of  the  patient  after  the  h(emorrhage  has  ceased.  The  diet 
should  be  very  sparing,  and  the  patient  should  not  rise  from  bed  for 
three  or  four  days  at  least.  Fiee  action  of  the  bowels  should  be  secured 
by  the  continued  use  of  saline  laxatives.  Alcohol  should  be  avoided 
altogether  for  some  weeks. 

rieurisy, — For  the  relief  of  the  pain  of  dry  pleurisy  Dr.  F,  T, 
Roberts's  plan  of  strapjjing  ihe  atTected  side  gives  excellent  results,  and 
can  be  strongly  recommended.  But  in  cases  where  one  lung  is  exten- 
sively diseased,  and  jdeurisy  attacks  the  opposite  side,  it  may  not  be 
possible  to  apply  strapping  without  dangerously  curtailing  the  already 

■  restricted  respiratory  suiface.  Under  such  circumstances  we  must  be 
content  with  counter-irritation,  a  few  leeches,  and  poultices;  if  these 
fail,  a  hypodermic  injection  of  morphia  will  be  required. 

Roberts'a  method  is  specially  adapted  for  the  treatment  of  pleurisy 


affecting  the  lower  {>art  of  the  chest,  where  the  riba  ara  more  yioltliiig 
and  their  movement  easily  restrained.  Pleurisy  in  the  region  of  the 
upper  three  or  four  interspaces  seldom  causes  such  ucute  jmin,  as  the 
range  of  movement  of  the  upper  ribs  is  limited  ;  here  eounter-irritation 
is  generally  sutTicient,  In  cases  of  sero- fibrinous  or  ha?morrhagic  effusion 
paracentesis  shonld  not  be  resorted  to  unless  the  quantity  of  fluid  be  ao 
great  as  to  cause  embarrassment  of  the  respiration.  Experience  shows 
that  the  pressure  resulting  from  pleuritic  elfusion  promotes  arrest  of  the 
tuberculous  process  in  the  corresponding  lung.  As  a  rule  the  fluid  is 
slowly  absorbed. 

In  the  comparatively  few  instances  of  advanced  phthisis  in  which 
empyema  occurs,  the  pleura  should  not  he  opened  unless  the  abscess 
point  ex:ternally,  or  unless  the  eff^usion  be  so  large  as  to  constitute  a 
mechanical  hindrance  to  respiration.  In  the  latter  case  aspiration  is 
preferable  to  free  incision.  The  empyema  once  opened  will  rarely  close 
again  ;  and  free  incision  appears  rather  to  hasten  the  patient's  end. 
In  cases  of  early  or  limited  pulmonary  disease  em|>vema  must  be  treated 
on  ordinary  lines.  It  occasionally  happens  that  the  pus  spontaneously 
becomes  inspissated,  and  undergoes  a  caseous  change. 

Pneumothorax.  —  When  pneumothorax  arises  acutely,  with  severe 
dyspnoea  and  symptoms  of  shock,  stimulants  in  the  form  of  brandy, 
ether,  or  ammonia  should  be  given  at  once.  Morphia  has  been  recom- 
mended by  some  writers  to  minimise  the  efl'ects  of  shock,  but  in  the 
presence  of  marked  dyspnrea  an  opiate  is  contra-indicated.  Where  the 
opening  is  valvular,  and  air  accumulates  in  the  pleural  cavity  under  great 
pressure,  paracentesis  may  be  necessary  in  order  to  withdraw  a  sufflcient 
quantity  of  air  to  relieve  the  pleural  tension.  Sir  R.  Douglas  Powell 
advises  that  the  side  bo  afterwards  strapped  to  prevent  reaccumula- 
tion  of  air.  Paracentesis  is  sometimes  followed  by  subcutaneous  emphy- 
sema. In  the  extent  of  serofibrinous  effusion,  tapping  may  be  success- 
fully employed,  hut  seeing  that  epuntaneous  recovery  may  ensue,  it  is 
well  to  wait  for  a  time  before  resorting  to  this  measure.  In  pyopneumo- 
thorax incision  is  generally  considered  to  be  unadvisable,  and  this,  no 
doubt,  is  true  of  advanced  cases.  But  the  practice  of  eiirly  drainage  is 
worthy  of  further  trial,  where  the  general  condition  of  the  patient  is 
fairly  satisfactory  and  the  lung  is  presumably  not  much  affected. 

Laryngeal  tuberculosis.^The  treatment  of  this  complication  may 
be  general  and  local.  The  general  treatment  is  practically  that  of 
pulmonary  tuberculosis,  with  certain  reservations  as  to  climate.  The 
best  atmospheric  conditions  are  a  temperate  climate,  a  moderate  degree 
of  moisture  in  the  air,  and  an  absence  of  dust.  At  the  same  time,  it 
may  be  admitted  that  many  cases  do  well  in  such  a  dust-laden  and 
apparently  undesirable  atmosphere  as  that  of  London  and  other  large 
towns.  Tobacco- smoking  requires  a  brief  notice.  Many  patients  have 
no  desire  to  smoke,  but  some  have  a  craving  for  tobacco :  if  so,  the 
patient  may  be  allowed  to  smoke  once  or  twice  a  day  after  meals,  pro- 
vided it  be  out  of  doors  or  iu  a  large,  well-ventilated  room ;  the  object 
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of  these  restrictions  being  to  prevent  the  inhalation  of  smoky  air  into 
the  larynx  and  lungs.  The  {nactice  of  inhaling  tohacco  dmoke  shoultl 
be  forbidden.  Strong  alcoholic  drinks,  spices,  iuui  highly  seasoned 
dishes  irritate  the  pharynx  and  epiglottis^  and  are  to  be  avoided.  The 
loctl  treatment  is  fully  described  in  the  chapter  on  **  Tubercle  of  the 
Larynx/'  vol.  iv.  p.  800. 

I  may  say  here  that  to  palliate  the  laryngeal  irritation  we  may 
prescribe  steam  inhalations  containing  carbolic  acid  and  chloroform  ;  or 
at  other  limes  menthol  or  oil  of  peppermint  on  a  respirator. 

To  soothe  the  pain  so  often  present  a  2  per  cent  spray  of  cocaine 
may  be  used  a  few  minutes  before  meals.  Tlie  local  application  of 
menthol,  in  the  form  of  a  10  to  20  per  cent  eolution  in  oh've  oil,  some- 
times gives  relief ;  or,  again,  the  insufflation  of  one-sixth  nf  a  grain  of 
morphia  with  a  little  starch  powder  or  sugar  of  milk.  Some  patients 
find  benefit  from  sucking  ice.  When,  in  spite  of  these  measures,  the 
patient  is  unable  to  swallow,  Dr.  Wolf  end  en's  plan  may  prove  successful ; 
the  patient  is  directed  to  He  on  his  face,  with  his  head  over  the  edge  of 
the  bed,  and  to  drink  through  an  india-rubber  tube.  It  may  ultimately 
be  necessary  to  have  recourse  to  nasal  feeding,  which,  at  times,  does 
excellent  service.  The  operation  of  tracheotomy  is  very  rarely  required, 
the  only  indication  being  afforded  by  the  existence  of  severe  laryngeal 
stenosis  and  impending  asphyxia.  The  treatment  of  tracheal  tubercu- 
losis can  only  be  palliative. 

Tuberculous  ulceration  of  the  pharynx,  palate,  and  tongue  mtiBt  be 

dealt  with  in  the  same  way,  and  with  the  same  reservations  as  in  the 

case  of  the  larynx.     Good  results  sometioies  follow  the  use  of  laotic  acid 

when  the  ulceration  is  localised  and  the  subjacent  infiltration  is  not  very 

great.     Granular  pharyngitis  and  other  nontuberculous  atlections  of  the 

pharynx,  which  may  give  rise  to  troublesome  cough  and  other  symptoms, 

must  be  treated  on  the  principles  laid  down  in  the  article  *' Pharynx" 

oh  iv.  p.  729). 

Gas  tropin  tea  tinal  symptoms, — Loss  of  appetite,  cardial  gia,  and  other 

symptoms  of  dyspepsia  may  be  treated  by  alkaline  and  acid  tonics  ;  but 

for  general   use   nothing  can   excel   an   alkaline  mixture   consisting  of 

bicarbonate  of  soda  (16  grains),  tincture  of  nux  vomica  (10  minims),  and 

B|compound  infusion  of  gentian  (1  ounce),  given  before  meals.    If  a  sedative 

^hction  be  desired,  dilute  hydrocyanic  acid  may  be  substituted  for  nux 

^■omica*     The  good  effects  of   this  mixture  are  witnessed  not  only  by 

^■ncrease  of  appetite  and  relief  of  the  dyspeptic  symptoms,  but  at  the 

^lame  time  expectoration  is  facilitated^  whereby  the  cougli  is  indirectly 

relieved. 

In  other  cases,  especially  where  flatulence  is  a  prominent  symptom, 

better  results  are  obtained  by  acids,  with  or  without  strychnine,  given 

^^after  meals.    In  cases  marked  by  irritative  symptoms — such  as  vomiting  or 

^Bbronounced  epigastric  pain  and  anorexia — a  mixture  containing  bismuth, 

^nydrocyanic  acid,  tincture  of  belladonna,  or,  if  necessary,  a  few  minims 

of  liquor  morphinas,  giveu  before  meals,  is  to  be  preferred.     Bismuth  in 
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jpowcler,  or  in  an  effervescing  draught  with  hydrocyanic  acid,  may  prove 
iiore  snceessful  in  particuLii'  cases. 

In  all  instances  of  dyspepsia  the  diet  requires  a  careful  survey.  The 
diet  should  be  light  and  digestible,  and  the  meals  small  and  more  frequent 
th-in  in  health.  In  the  comparatively  uncommon  form^  dii?tinguigbablo 
by  a  red  glazed  tongue,  vomiting  and  anorexia^  liquid  food,  especially 
milk  with  lime-water  or  soda-water,  koumiss,  veal  or  chicken  broth,  will 
be  required  ;  and  complete  rest  in  bed  should  be  enjoined* 

Inasmuch  a3  this  kind  of  gastric  disorder  mostly  affects  patients 
suffering  from  pyrexia  and  other  symptoms  of  progressive  disease,  the 
outlook  m  very  grave  tmlesa  the  gastritis  can  be  speedily  removed  so  far 
as  to  enable  the  patient  to  digest  an  adequate  supply  of  food.  If  the 
symptoms  resist  the  measures  indicated,  it  may  be  necessary  to  rely 
exclusively  on  peptonised  nutrient  enemas  for  a  few  days,  giving  only  a 
little  iced  water  by  the  mouthy  for  the  relief  of  thirst.  Fortunately  this 
form  of  gastric  disturbance  is  not  of  very  frequent  occurrence. 

In  most  cases  of  obstinate  dyspepsia  mild  puigatives  ate  called  for, 
such  as  a  small  dose  of  calomel  (half  a  grain  to  a  grain  at  bed-time), 
followed  by  a  teaspoooful  of  Carlsbad  salts,  dissolved  in  half  a  pint  of 
warm  water,  in  the  early  morning.  Violent  purgatives  should  be  carefully 
avoided  altogether,  owing  to  the  risk  of  setting  up  intractable  diarrhoea. 
A  tumblerful  of  hot  water,  sipped  at  bedtime  for  a  few  nights,  often 
gives  great  relief  by  washing  out  the  stomach  and  removing  remnants  of 
undigested  food  which  are  a)*t  to  undergo  decomposition,  and  thus 
to  aggravate  the  catarrhal  condition  of  the  stomach.  Dilatation  of  the 
stomach  occurs  occ^isionally,  and  w^ashing  out  may  be  required  j  though 
the  cases  in  which  this  operation  can  be  recommended  are  very  few,  aa 
the  disturbance  caused  by  the  passage  of  the  stomach -tube  in  feeble 
patients  may  be  attended  with  serious  consequences.  Gastric  digestion 
may  be  assisted  by  the  administration  of  pepsin  or  papain,  but,  except  as 
a  temporary  expedient,  little  benefit  is  to  be  expected  from  this  line  of 
treatment. 

Diarrhoea  is  a  symptom  that  should  never  be  neglected  ;  it  should  btt 
treated  by  rest  in  bed  and  the  ap|)lication  of  warmth  to  the  abdomen 
and  extremities.  In  many  instances  it  depends  on  slight  errors  of  diet ; 
and  in  such  cases  regulation  of  the  diet,  and  a  mild  purge  to  free  the 
intestine  from  irritating  substances,  may  be  all  that  is  required  in  the 
yfAy  of  tre  itraent.  For  this  purpose  we  may  prescribe  2  drachms  to  half 
an  ounce  of  castor  oil  with  10  minims  of  laudanum,  or  a  small  dose  of 
calomel  If  the  diarrhcea  do  not  speedily  yield,  bismuth  should  be  given, 
in  20-grain  doses,  with  a  few  minims  of  laudanum.  In  the  far  more 
serious  cjise  where  diarrhoea  is  the  result  of  tuberculous  ulceration  or 
lardaceous  disease,  powerful  astringents,  combined  with  opium,  are  indis- 
pensable. A  mixture  containing  aromatic  sul  phuric  acid,  tinct  ure  of  opium, 
and  decoction  of  logwood,  or  again  of  auhnitrate  of  bismuth,  tincture  of 
catechu,  and  tincture  of  opium,  will  often  suffice  to  keep  the  diarrhoea  in 
check*     But  in  the  most  severe  cases  we  must  have  recourse  to  stronger 


1 


PHTHISIS  PULMONALIS 


% 


remedies,  the  best,  perhapsj  being  a  pill  containing  sulphate  of  copper 
(J  giiiiii)  atui  opium  {\  giairi),  given  once,  twice,  or  three  times  a  day, 
aa  may  be  re^^juiioil.  In  cases  where  the  ulceration  atl'ects  the  lower 
•ud  of  the  colon  the  enema  opii  (B.P.)  gives  more  relief  thiiu  anything 
else.  It  will  generally  be  necessary  to  revise  the  diet  carefully  ;  the 
most  suitable  food  in  the  acute  cases  being  milk,  koumiss,  or  carefully 
rejiared  beef-tea ;  but  when  the  diarrhwa  la^ts  for  weeks,  boiled  fish 
tender  meat,  freed  from  fat  and  pounded  or  finely  minced,  may  he 
I  in  small  quarrtitie:-!.  Digestion  msry  l*e  aided  by  peptonisation  of 
e  railk,  and  by  the  use  of  pepsine  or  papain  after  meals.  The  slightly 
ittor  taste  of  pejittmised  milk  may  be  masked  by  the  addition  of  a  tea- 
fill  of  rum,  cognac,  or  liqueur. 
If  the  diarrhcea  be  accompanied  by  much  pain,  hot  fomentations 
tbould  be  applied  to  the  alMiomen,  and  the  warmth  of  the  extremitiea 
tsdulounly  maintained.  In  the  rare  event  of  serious  intestinal  hiemor- 
rilBge,  an  enema,  consisting  of  a  tea^pooirful  of  oil  of  turpuntine  sus- 
|>6nded  in  two  oum:ea  of  starch  mucilage,  should  be  administered  at  once* 
Acute  i>e*itonitis  must  be  treated  on  general  principles  by  opium  and 
~  ot  fomentations.  In  the  yet  rarer  instances  in  which  perforation  can 
be  diagnosed  the  propriety  of  susgical  interference  must  be  cimsidered  ; 
but  the  patient's  general  condition  and  the  extent  of  the  pulmonary 
disease  may  not  justify  such  measures. 

In  chronic  tuberculous  peritonitis  with  effusion,  whether  serous  or 

irulent,  incision  has,  in  several  instances,  been  followed  by  arrest  or 

!ure,      A  similar  result  may  also  ensue  without  any  surgical  measures; 

these  cases,  no  doubt,  the  effusion  is  serous.     Some  physicians  believe 

t  the  application  of  mercurial  ointment  to  the  abdominal  wall  promotes 

.bdorpiion  of  the  fitud. 

When  suppuration  has  occurred,  incision  should  not  be  delayed. 
Drugs  seem  t^  be  of  little  use  in  thid  atl'ection. 

Renal  symptoms.  Albuminuria,  whether  due  to  nephritis  or  amyloid 
disease,  is  mostly  found  in  advanced  chronic  cases»  In  such  circumstances 
active  treat ujent,  by  rigorous  milk  diet  and  purgation,  is  quite  out  of 
place.  If  possible,  milk  should  be  taken  freely  ;  but  it  is  not  advisable 
to  prohibit  a  certain  amount  of  meat  and  fish  if  the  patient  can  take 
them.  The  drug  treatment  may  include  digitalis  and  iron,  mild  saline 
diuretics,  and  an  occasional  small  dose  lif  blue  pilL  But  treatment 
should  be  addressed  primarily  to  the  general  condition  rather  than 
to  the  renal  disease,  which  is  a  load  consequence  of  the  constitutional 
malady. 

In  tile  few  instances  where  nephiitis  occurs  at  an  early  period  of  the 
pulmonary  disease,  and  where  the  health  is  not  seriously  afi'tjcied,  treat- 
toe  nt  may  l^e  ccmducted  on  ordinary  principles. 

The  tul>erculous  pyelitis  and  cystitis  of  advanced  cases  do  not  admit 
of  more  than  palliative  meaaurea.  If  the  lung  disease  he  slight,  surgical 
advice  should  be  sought. 

Kervous  symptoms. ^ — For  the  treatment  of  meningitis,  tuberculous 
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tumours  of   the  lu^ain,  and  nervous  complications  in  general,  reference 
must  he  made  to  the  proper  articles. 

It  seems  desirable,  in  conclusion,  to  sum  up  the  general  plan  of 
treMtraent  auiiable  for  an  ordijuiry  case.  In  the  fiist  place,  attention 
must  be  carefully  directed  to  the  rules  of  general  hygiene;  to  the 
importance  of  spi^nding  as  much  time  as  possible  in  the  open  air,  and 
the  necessity  of  an  abundant  supply  of  food.  Excepting  in  the  most 
favonrable  instances,  where  the  disease  is  quiescent,  some  form  of  tonic 
medicine  will  be  required  from  time  to  time,  the  best  being  an  alkaline 
bitter  mixture,  such  as  tliat  already  indicated.  Narcotic  and  sedative 
drugs  generally  should  be  employed  with  great  caution,  because  of  their 
p-ejudicial  influence  on  digestion;  and  complications,  as  they  arise, 
must  be  treated  on  general  principles. 

Percy  Kidd. 
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Pneumoconiosis,  pneumo  no  colli  OF  is,  or,  tninRkfed  into  Englisli,  "Diisty- 
hing -disease/'  is  a  lesiuu  that  has  attracted  hut  little  attention  in  tins 
country — a  circumstance  tlie  more  remarkably  coimidenng  that  Great  fl 
Britain  has  long  held  the  first  rank  in  niariufacture,  and  that  a  large  ™ 
proportion  of  its  population  is  conserjnently  engaged  in  dusty  occupa- 
tions. At  the  same  tinie^  credit  is  due  to  British  jdiysicians  for  the  enrly 
lecognition  of  inhaled  dust  ^is  a  cause  of  lung  lesion ;  among  them  may 
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be  mentioned  Christison,  Addison,  Bennett,  Corrigan,  and  Peacock,  who 
Liiight  tliat  inhaled  dust  can  ptnietrute  the  lung  tissue^  and  that  its 
[iiesence  can  be  deraoiistrated  thureiiL  Tliis  doctrine,  f However,  liad  for 
along  time  numerous  adver&arles,  who  argued  tlnit  the  blark  granules^ 
SI  frequently  met  with  were  di^rived  froui  the  carbonaceous  materials  of 
the  blood  ;  and  it  is  only  within  the  last  hall-century  that  this  opijiion 
h;is  been  given  up.  That  it  held  sway  so  long  was  owiuir  to  the 
iiitJuouce  of  the  eminent  pathologist  Yircliow.  Without  denying  that 
a  black  colour  can  be  derived  from  the  blood,  it  must  be  admitted, 
nevertlieless,  that  the  pigmentary  particles  generally  foiuid  in  the  hings, 
tid  especiidly  in  the  lungs  of  persons  engaged  in  dusty  occupations,  are 
^derived  from  inhalation  of  dust 

The  op[K)sit6  ophiion  derived  great  support  from  tlm  notion  long  held 
that  the  orinasal  passages  are  so  perfect  and  efficient  as  dust-ivirainers 
that,  in  co-operation  with  the  cilia  lining  the  bronchi^  no  dust  could  reach 
the  d0ei>er  lung  tissue.  Tins  opinion  has  been  dii?proved  botli  by  experi- 
ment and  by  o!)servation,  and  is  no  longer  tenable.  Further,  fdthongh  it 
id  true  that  this  ciiuservative  apiiaratiis,  bo  efficient  in  itself,  is  greatly 
enforced  by  the  strong  expiratory  act  of  the  lung,  yet  it  will  fail  to 
rest  the  ingress  of  particles  if  ditst  exist  in  large  quantity  or  is  breathed 
^mofit  without  intermission  ;  or  again,  if  the  mucous  membrane  have 
suffered  damage  such  as  to  facilitate  its  entrance  into  the  subraucoua 
tissue.  Under  such  circumstances  the  foreign  matter  enters  tlie  extra- 
!  vascular  lymph-current  and  Ijinpliaiics,  pursues  its  course  along  the 
^■pulmonary  in  torsi  »aces  and  connceti\^e  tissue,  and  eventually  reaches  the 
^^Uveuli  and  bri^nchial  glands*  The  last-named  organs  act  as  barriers 
^■kgainst  its  farther  progress,  and  in  con^iequence  they  become  deeply 
"coloured  and  swollonj  and  occasionally  sutler  ul tori nr  changes. 

Consolidation  by  the  excessive   growth  of   tibrous  tissue  is  the  chief 
jiathological  feature  of   pnenuioc«miosts,      I'he  pubnonary  is  tiauslormed 
[ito   fibrous  tissue  ;  the  extent  uf  change  being  dependent  chiefly  ypon 
be  physical  character  of  the  dust  inhaled,  but  in  some  degree  also  upon 
cideiital  conditions   of  employment,      Tiie   fibrotic  change    is   almost 
Iways  associates!  with   thickened  pleura,  and   the  degree  of   this  change 
some   relation    to   the  extent  of  fibrinous  production   in   the  lung 
ibetance  itself.     Now  and  then  the  fibrotic  change  seems  to  start  from 
the  pleura,  and  to  spread  in  a  branrhing,  vein-like  fashion  ;  or  in  liands 
across  and  through  the  lung.     The  ramifying  lines  of  fibrous  growth  for 
the  most  jiart  represent  interlobular  or  interstitial  spaces,  and  are  white 
colour;  this,  however,  is  no   essential  character,  for  not  infretjuently 


^■|lTe« 
^almc 


^  It  b  very  gratifying  to  b«  able  to  refer  to  so  admirable  a  crjlleclioo  of  apecimena  of 
bfruuioooniosH  iw  that  in  the  miisemn  of  the  MiJdli^ex  Hospital, — the  renult  of  lougcoii- 
iijoed  pathological  research  mitdo  by  the  lat©  Or.  Hea<llAm  Greefihow,  physitiau  to  that 
kcmpiui.  Moreover,  we  have  the  lieiielit  of  hw  history  of  many  of  tho  ciweu  tltat  fumiHljed 
bruw!  «[peciiiie&j|  recorded  in  the  volnmes  of  the  Pnthologii^nl  Society  of  Londoo.  In  uo  l>etnsr 
ly  c*n  the  morbid  anatomy  of  pneiinioeoniosifl  hei  studied  than  by  an  inspection  of  tlii« 
Dn<^ti'>u  :  I  hnve  accordingly  intrcHJuced  the  nutubtsra  alhied  to  ^m«  of  the  jipeciiaenA  in 
tlie  proper  places  at  ttiia  ariide. 


the  marble -like  venation  is  black  or  lirowiij  and  its  colour  is  largely 
de|)endent  on  that  of  the  dost  iuluiled.  The  consolidation  in  quesiioa 
evideoLly  lias  it^  origin  in  an  exad;itiun  of  lymph  conaequent  upon  very 
chronic  inflammation  of  low  inttnisity,  due  to  the  p;is8age  of  dust  into  tlia 
hroncinal  tubes.  A  very  similar  eou^olidatiuii,  tliuugh  mrely  so  extreme, 
followii  the  inhalatiiju  of  tubercle  buuiili ;  and  a^j  tbure  is  no  little  resem- 
blance in  muny  particulars  l>etween  pneumoconiosis  and  tuberculous  disease 
of  the  luug^  there  has  been  great  confusion  between  the  two — particu- 
larly on  the  part  of  laymen,  who  have  not  inaptly  called  both  the  one 
and  the  otlior  by  the  coiutnon  nLinie  of  ctmsuraiititm.  At  the  same  time, 
as  it  was  observed  a'so  that  consumption^  in  this  wide  sense,  manifests 
itself  pre'eminently  in  certain  occupations,  further  distinctions  were  made 
between  that  of  pottt-rs,  of  stone- workers,  and  of  bhcffield  grinders  ; — 
**griiuiers'  rot^,"  ''miuers'  rot/'  and  so  forth. 

The  fibrosis  in  tlili'ereub  cases  varies  greatly  in  extent,  in  density,  and 
in  the  degree  to  wbicli  the  bronchial  tubers  and  pleura  are  implicated. 
The  conden=4ition  in  some  instances  dties  littl«  more  than  destroy  the 
sense  of  crepitation  under  the  fiuj^^ers ;  whilst  in  others  the  pulmunary 
tissue,  losing  itJ3  spon  gin  ess,  is  transformed  into  a  dense  mass  which,  in  the 
most  advance<l  si>ecimeus^  shows  no  traces  of  normal  structure,  and  in 
hardness,  and  often  also  in  colour,  resembles  indiarubhen  On  section^ 
moreoverj  tiiis  dense  m:iss  betrays  at  times  an  appreciable  amount  of  gritti- 
ness,  particularly  if  the  dust  inhaled  be  of  a  silicetms  or  metallic  quality. 
The  resoriiblance  bt^tvvetm  specimens  of  pneuuiuconiosis  and  of  tuber- 
culous disease — -especially  whtre  the  latter  has  been  very  cLronic— ia 
often  so  great  that,  to  the  eye,  the  two  may  be  almost  indistingnishablej 
and  the  true  nature  of  the  disease  a  matter  of  doubt.  In  the  eyes  of 
many  persons  the  two  diseases  are  inseparable,  and  the  opinion  is  held 
that  the  dust-made  disease  does  not  exist  apart  from  tubercle.  That 
pneumoconiosis,  however,  does  exist  apart  from  tnl>en:lc  is  tlie  conclusion 
of  a  large  number  of  independent  observers.  The  deterniination  of  this 
proldetn  in  particular  cases  will  depend^  therefore,  upon  the  discovery  of 
the  specific  bacillus. 

Sir  Andrew  Clark  uses  the  name  "phthisis"  in  a  wide  sense,  and 
reco:,mises  two  fortns  of  it :  (i.)  the  tuberculous,  and  (ii.)  the  fibroid, 
the  former  being  characterised  by  the  tubercle  bacilli.  Dn  Tliomas 
Harris  of  Manchester,  in  his  aide  lectures  on  phthisis,  makes  a  parallel 
division  of  fibrotie  pulmonary  consolidation-sunder  the  appellation  of 
interstitial  pneumonia — ^into  ** primary **  and  "secondary."  The  former 
is  represented  by  Corrigana  pneumonia,  which  makes  its  appearance 
without  evident  cause ;  the  latter  by  pneumoconiosis,  wi^th  an  obvious 
cause  in  the  inhalation  of  dust. 

The  gi'Hunds  for  the  distinction  made  by  both  these  authors  are  well 
set  forth,  by  the  former  on  clinical,  by  the  latter  on  pathological  data; 
both,  however,  agree  that  the  nontul^erculous  variety  is  of  comparati  vely 
rare  occurrence.  As  pneumoconiosis  is  priujarily  local,  and  wiiliout 
constitutional  complications,  all  other  viscera,  except  the   lung  aflfected, 
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may  remain  normal  and  carry  on  tlieir  several  fiiDction»,  until  iurlec4  the 
long-persistent  local  denui^^ement  brings  about  secondary  (liaturbance  in 
I  or  more  fuDctionallj  connected  organs.  All  such  gecondary  disorders 
ire  of  lat43  a]*peara!ice  among  the  phenomenJi  of  pnenmoconiosis ;  they 
may  oven  extend  to  h**art  disease,  with  a  certain  amonnt  of  general  dropsy, 
gastric  and  hepatic  tronbles,  and  secondary  albuminuria.  This  being  the 
ease^  the  sufferer  with  pneumoconiiisia  is  enabled  to  undergo  consideral>]G 
exertion  for  a  long  time,  and  is  apt  to  look  u|3on  his  earlier  symptoms  as 
DO  very  important  affair. 
H  Although  linked  by  its  innaramatory  characters  to  pneumonia, 
^"  pneumoconiosis  is  not  an  example  of  croupona  iirflammation  ;  it  is  rather  a 
bilateral  peribronchitis.      Not  infrequently  it  scU  up  a  nervmis  disorder 

I  indicated  by  spasmodic  breathing ;  hence  it  is  also  often  called  asthma,  a 
name  further  distinguished  by  a  noun  indicative  of  the  employment  to 
which  it  is  due.  It  is,  moreover,  a  non-febrile  malady  ;  though  there  may 
be  aa  intercurrence  of  active  disease,  the  product  of  chilli  or  of  superven- 
ing tuberculous  deposit,  with  consequent  elevation  of  tempeniture.  In 
either  case  hectic  symptoms  may  appear,  local  softening,  and  now  and 
Again  a  |>atch  of  ulcerative  gangrenous  decay.  F^ieunioconiosis  is  not  a 
disease  of  children,  but  of  adults,  and  these  for  ohvions  reasons  are 
almost  always  of  the  male  sex.     The  form  of  fibrosis  which  occurs  in 

I  children  after  attacks  of  measles  and  whoopingccntgh  is  quite  different 
from  pneumoeonioj^is.  Pleuritic  thickening,  iia  before  said,  is  commonly 
met  with ;  nevertheless  it  cannot  be  esteemed  a  necessary  concomitntit 
The  like  is  true  also  with  regard  to  chest  deformity.  This  last  incident 
owns  as  contributory  causes  pleuritic  adhesions  and  the  shrinking  of  the 

Kung  itself  as  a  restdt  of  progressive  contraction  of  the  fibrotic  tissue 
Utfused  through  its  substance. 
When  once  Hbrosis  has  invaded  the  pulmonary  substance,  its  tendency 
aS  to  advance  ;  chiefly  because  of  repeatedly  recurring  bronchial  attacks, 
due  to  fresh  bronchial  colds  and  the  continued  introduction  of  dust,  inten- 
sifying the  inlkmmatory  action.  For  the  mo-^t  part  Ix^th  lungs  become 
affected,  though  in  varying  degree.      This  would  seera  to  be  a  necessary 

•consequence  of  the  entrance  of  the  dust  by  the  common  channel  of  the 
larynx ;  nevertheless,  some  further  determining  cause  operates  to  vary 
its  diffusion,  and  to  account  for  its  predilection  for  the  posterior  and 
middle  portions  of  the  lungs.  The  chronic  interstitial  pneumonia  of 
Clark  and  others  is  a  unilateral  disease  generally  due  to  a  dry  pleurisy* 
Symptoms. — The  disease  is  an  extremely  chronic  one,  and,  beginning 
Ima  a  non  febrile  bronchitis,  it  attracts  little  attention  iintd  an  area  of  the 
llreathing  tissues  of  considerable  extent  is  more  or  less  disabled.  The 
{Augmented  bronchial  secretion  is  at  first  noticed  chiefly  on  waking,  or  on 
||)asai[ig  from  a  warm  workshop  into  the  open  air.  It  is  nothing  more 
■  than  ordinary  mucus,  with  mintite  particles  diffused  throughout  it, 
IHumerous  enough  m  many  instances,  when  the  dust  is  of  a  dark  hue,  to 
[give  it  a  black  colour  ;  it  is  glairy,  and  is  coughed  up  with  eome  effort 
[As  yet  the  affected  workman  does  not  suffer  in  his  general  health.     He 
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eats,  (Irinka,  and  sleeps  well,  ami  joins  in  atrtive  physical  exertion.  Bnt 
the  ctiii(liti«ms  of  eiiip!oviiient,  involving  cmitinuoiiB  exposure  to  dust 
inhalation,  c;juse  recnrient  bronchial  attacks,  eacii  in  its  turn  damagin;* 
the  hing  more  antl  more.  Mouths  anil  years  may  pass  with  but  a  slow 
increase  of  congh  and  spitting,  though  with  an  araoutit  of  dyspna'n 
exceeding  that  which  is  met  with  in  ordinary  bronchitis,  and  out  of 
proportion  to  the  severity  of  the  evident  org,inic  changes.  Constitutional 
symptoms  are,  hovveviT,  still  absent,  and  as  appetite  and  digestion  arc 
good  there  is  no  wasting. 

Continuance  in  tlie  dusty  occupation  is  soon  attended  by  more  and 
more  copious  expectiTation,  whicii  gradually  acrpiires  a  ytfllowish  gray  tint 
and  the  fcatiirra  of  muco-pus»  At  length,  howev<»r,  the  time  arrives  when 
impeded  respiration,  oft-repeated  cough,  loss  of  rest  and  appetite,  ami  tho 
discharge  of  muco-pnrnlent  Ihiid  tell  injuriously  upon  the  general  health 
and  strength.  The  suflVrcr  loses  ground  in  all  direction s,  he  cannot 
pursue  his  work  as  heretofore,  nor  take  outdoor  exercise ;  he  cannot  even  lie 
comfortably  in  the  horizontal  position.  He  seeks  hot  rooms  and  quietude, 
and  becomes  a  valetudinarian,  calling  for  medical  tre>atment  to  relieve 
his  cougli  and  yet  more  to  relie\'e  his  breathing.  And  now  it  is  that  loss 
of  flesh  and  colour  becomes  apparent,  whilst  lu'gent  and  now  constant 
dyspncea  confines  him  to  his  hou^^e  or  to  his  chaml»en  At  this  stage  of 
the  malady  the  name  of  consLmiption  is  applicable  enough  ;  though,  as 
will  presently  be  sieUi  sufficiently  distinctive  signs  between  the  two 
maladies  are  discernible* 

The  great  dyppncea  suggests  the  existence  of  pulmonary  cmphysenna 
(1271),  but  the  known  pathology  of  fibrosis  indicates  that  where  emphy- 
aema  exists,  it  is  vicarious  and  comparatively  insignificant.  The  dyspnoea 
is  attribu table  to  abridged  respiratory  area,  to  the  ch<^king  of  bronchial 
tubes  by  secretions,  and,  it  may  be,  to  cardiac  mischief  ;  and,  as  before 
stated,  certain  dusts,  by  the  possession  of  special  properties  over  and 
above  the  strictly  mechanical,  still  further  aggravate  the  difficulty  of 
breathing,  and  assimilate  it  to  the  asthma  of  emphysema :  an  example 
of  such  properties  is  found  in  flux  -  dust.  Moreover,  the  asthmatic 
state  is  not  conjoined  %vith  the  barrel-shaped  thorax  of  emphysema : 
on  the  contrar3%  the  lungs  shrink  as  the  diffused  fibrin  progressively 
contracts,  and  the  bronchi,  as  the  tissues  are  compressed  and  solidified, 
are  distorted,  dilated,  and  thickened  (1274,  1279).  The  movements  of 
the  chest  walls  are  crippled  by  the  fibrous  bands  which  pass  between  the 
costal  and  jjleural  surfaces.  By  other  adhesions  the  lobes  of  the  lungs 
also  are  di^tortcdj  drawn  together,  and  compressed ;  and  as  a  resiUt  their 
freed<mi  of  action  and  air  capacity  are  seriously  curtailed.  All  these 
conditions  necessarily  add  to  the  difliculty  of  respiration  (1274).  If 
pneumocoruosis  be  unilateral,  the  fellow  lung  expands,  and  indeed  may 
become  truly  emphyseniatous, 

Patholog'y. — That  a  particle  of  dust,  when  it  comes  in  contact  with 
mucous  membrane,  will  cause  great  irritation  is  a  fact  of  everyday 
ohaenration  in  the  case  of  the  conjunctiva.     The  irritation  is  immediate, 


and  m  severe  as  speedily  to  produce  injection  of  the  blood-vessels,  and 
mn  ouipour  *»(  tear*  from  the  ]achrynml  glands  ;  if  tlie  disturbing  cause  be 
not  soon  removed,  the  idivnoincna  of  iriilam motion  will  stt  in  with  sero- 
purulent  discJiarge,  thickening  of  the  conjunctival  m*'mhrane8,  and 
efi'usion  of  lymph  as  a  iihroid  film  upon  the  transparent  cornea  beneath. 

All  tliese  phenomena  fail  witliin  the  range  of  nnaide<l  vision  ;  and 
we  are  fully  justified  in  concluding  thsit  something  of  the  sort  occurs 
when  the  mucous  membmne  of  the  respiratory  passages  is  directly 
iiritatfd,  nooditied,  as  it  may  be  in  some  details,  by  the  sj^ecial  histological 
qualities  of  lung  tissue- 

The  degree  of  irritation  set  up,  and  its  consequences,  will  vary  acconl- 
ing  to  the  physical,  chemical,  and  |ihysiologicul  properties  of  the  otlcnding 
Agent,  the  quantity  introduced,  the  frequency  of  its  introduction,  and  tlie 
period  during  which  it^  action  continues.  For  instance,  there  are  dusta 
which  are  escharotic  and  damage  at  once  the  structures  they  fall  upon. 
This  is  true  of  dusts  bolh  of  mineral  and  organic  nature.  There  are 
other  dusts  which  damage  by  their  chendeal  pioperlios  ;  and,  again,  others 
of  animal  origin  which  may  inoculate  or  infect  tlie  aysten*.  Lastly, 
the  dust  of  poisons  nii^y  enter  the  bo4y  and  display  their  respective 
effects,  not  only  locally,  but  on  the  whole  orgainsm  also. 

The  dust  that  has  entered  within  lung  tissue  can  be  detected  by  the 
microscope  :  and  may  often  be  seen^  under  appropriate  tests,  to  preserve 
both  its  physical  and  chemical  properties.  For  instance,  particles  derived 
from  coniferous  w^ood  have  been  identified  by  their  gland-bearing  fibres, 
and  siliceous  particles  by  their  translucent  apiiearance  and  their  resistance 
to  acids  otlier  than  hydrnlluoric.  But  the  particles  of  dust  are  for  the 
meet  part  amorphous,  and  diffused  sparsely  in  the  tissue  invaded  by 
Ihem  (1272) ;  or  they  are  arranged  in  linear  fashion,  or  collected  in  small 
raaasess,  or  in  vein  like  form  marking  out  the  lobules  and  alveoli  within 
the  interior  of  some  of  which  they  may  be  seen  (1279). 

The  permeating  dust  is  usually  of  a  black  colour,  though  where  it 
posaesaes  a  distinctive  hue  of  its  own  this  peculiar  tint  pervades  the 
altered  tissue.  (In  specimen  1276  the  lung  is  stained  with  carmine,) 
A  blue  bhK'k  is  frequently  seen  (1271),  and  a  yellowish  or  buff  hue  ia 
not  uncommon  ;  deposit  of  the  latter  colour  is  mostly  seen  in  the  lungs 
of  quarry  men,  or  sometimes  in  accamulatcd  matter  suggestive  of  caseous 
transformation  (1278),  Yet  even  where  the  dust  inhaled  is  itself  of  a 
pale  colour,  the  parenchyma  infested  by^  it  is  more  or  less  black  or  slate 
coloured ;  frequently^  this  deep  colour  is  not  wholly  derived  from  witli- 
ouU  but  owes  its  origin  to  some  nuaterial  collected  %vithin  the  living 
tisaue  ;  it  is  most  likely  a  derivative  from  the  blood. 

The  very  clogged  portions  of  bhick  lung  formerly  met  with  in  coal- 
getters  were  proved  by  Christison  and  others  to  be  due  to  a  great 
accumulation  of  coabdust,  the  nature  of  which  was  demonstrable  by 
combustion. 

The  lung  of  a  young  child,  until  about  eight  years  old,  has  a  clear 
pink  colour;  but  about  this  age  black  pigmentiiry  spots  or  lines  appear 


m  lobar  and  lobular  spaces,  mapping  out  the  surface  in  irregiilar  area 
and  producing  tliereby  a  marbled  appearaiico.  As  nge  advances,  these 
doU  and  bnes  ranltiply  and  enlarge,  and  mostly  in  adult  life  produce 
a  generally  diflTused  dusky  colour. 

In  persons  engaged  in  a  dusty  occiipation  this  coloration  bocomefi 
progressively  more  j pronounced ;  its  tint  varies  according  to  that  of 
the  inhaled  dusts,  but  a  black  colour  largely  prepondenites*  In  th<! 
instance  of  workmen  exposed  to  the  dust  of  oxide  of  iron  a  reddish  colour 
l>revails. 

The  fine  impalpable  duat  moat  people  breathe  is  not  the  cause  of  the 
true  pneumoconiosis  we  are  concerned  witb.  It  blackens  the  lungs  more 
or  less,  but  tliese  organs  appear  to  be  very  tolerant  of  it ;  nevertheless, 
it  may  be  that  a  lung  deeply  charged  with  black  pigment  is  less  efficient 
and  less  able  to  withstand  inflammatory  or  other  disease.  Whcu^  how- 
ever, a  directly  irritant  dust  is  abundantly  inhaled  during  some  industrial 
process,  an  active  morbid  process  is  tlie  result,  one  ending  in  structural 
lesions* 

The  source,  form,  and  physical  qualities  of  inhaled  dust  particles  have 
fnrnishe<l  the  basis  for  the  cltseifieation  of  ensuing  morl>id  consequences 
to  Iiliig  tissue.  Thus  authors  have  described  the  results  of  inhaling 
siliceous  particles  as  ch(tlkosL<  or  silicvsis  ;  of  metallic  particles  ds  sixlerosis  ; 
of  carbonaceous  particles  as  anthramsis  ;  of  cotton  particles  as  bi/ssinosU. 
Other  uncouth  w^ords  have  been  suggested  for  different  morbid  varieties 
of  the  same  genera!  kind.  To  nndtiply  such  words  is  untlesirable  ;  wliatr 
ever  the  kind  of  dust,  th(^  cons*^quences  of  its  presence  are,  pathologically 
speaking,  sul»stantially  the  same. 

Besides  the  form  we  have  to  recognise  other  differences  of  inhaled 
particles,  as,  for  instance,  the  density  and  the  chemical  cjualities  which 
affect  their  pathological  influence.  This  last,  in  like  manner,  is  modified 
by  tlie  solubility,  miscilulity  with  fluids,  and  cohesivene^s  of  the  dust 
A  very  soluble  dust  will  be  got  rid  of  by  speedy  al^sorption  ;  a  raiscible 
one,  like  flour  and  other  amylaceous  substances,  w*ill  collect  in  tenacious 
masses  and  obstruct  the  bronchial  tubes  ;  the  fine  dtist  of  hydrate  of  lime, 
unless  highly  caustic  and  breathed  freely,  seems  more  or  less  to  be 
disposed  of  in  the  parenchyma  by  absoqition  and  the  infiuonces  of 
secretions  upon  it ;  whilst  that  of  lime  salt« — for  instance,  the  carbonate 
in  the  shape  of  chalk,  and  the  Mdphate  in  the  form  of  alabaster  in  fine 
powder — may  he  breathed  with  impunity  fnr  long  periods  of  time. 

In  numerous  cases  mixed  dusts  are  encountered;  as,  for  example,  in 
the  Sheflield  and  needle-making  trades,  where  siliceous  and  metallic  dust  is 
intermingled  in  various  proportions.  In  such  instancfs  this  circumstance 
of  admixture  is  prestimahly  attended  by  some  variations  in  the  con&e- 
qnent  symptoms.  Yet  even  in  this  matter  the  form  and  dimensions  of 
the  scattered  particles  play  a  more  important  part  than  chemical  consti- 
tution. 

Again,  speaking  generally,  the  ill  results  of  dust  are  more  serious  the 
greater  its  departure  from  organic  tissue  in  character. 
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\\  hen  dust  which  has  entered  the  respiratory  system  has  reached 
the  alveoli  it  attaches  itst^ll  in  the  first  place  to  the  walls,  but  Boooer  or 
later  penetrates  thc?in.  The  particles  are  borne  along  by  mucous  cells, 
which,  being  destitute  of  walls,  envelop  them  after  the  fashion  of  amoBbie  : 
Kut  the  foreign  boJies  soon  prove  a  source  of  irritation,  which  in  the  rase 
of  the  more  irritant  kind  advances  to  inflammation  of  low  intensity,  but 
sufficient  to  induce  an  outpour  of  some  lymph  and  the  generation  of 
granular  matter  and  exudation  cells.  The  first  effects  of  the  foreign  ntatter 
are  the  detachment  of  the  normal  epithelial  cells  of  the  alveoli  and  an 
attendant  thickening.  The  accession  of  the  new  material  within  the  alveolar 
cells  causes  their  distension  and  functional  derangement,  and  proFently,  by 
the  action  of  the  exuded  tll)nn,  their  obliteration.  When  a  group  of  such 
filtered  cells  is  formed,  the  next  phenomenon  is  the  production  of  a  piece  of 
more  or  less  soliditicd  lung  tissue,  manifested  in  the  form  of  a  granule. 
The  multiplication  and  cohesiun  of  such  granules,  and  the  gradual  con- 
densation of  the  fibrin,  transform  the  piece  of  lung  into  the  fibroid 
texture  we  know  as  pneumoconiosis ;  whilst  the  transformation  is 
proceeding  the  blood-vessela  become  thickened,  blocked,  and  ini pervious, 
and  the  compressed  lymphatics  are  merged  in  the  morbid  growth. 

In  their  general  features  tliese  stmctural  changes,  ttn>ugh  chiefly  peri- 
bronchial, resemble  the  early  stage  of  croupous  pneumonia  ;  but  their 
development  is  so  slow  and  inactive  that  no  marked  fever  attends  them. 
However,  they  possess  the  faculty  of  extension ;  the  mucous  and  inflam- 
matory cells  make  their  way  along  the  adjoining  connective  tissue,  and 
fibrosis  continues  to  spread  in  the  form  of  fibrous  hands,  veins,  or  streaks. 

On  section  of  the  condensed  portions  of  fibrotic  Jung  the  surface 
commonly  exhibits  numerous  raised  points  which  give  it  a  coarsely  granu- 
lated appearance.  Most  of  these  points,  if  closely  examined,  will  be 
found  to  be  small  bronchial  tub^s,  cut  across,  and  thickened  and 
obatructetl  by  secretions  and^  frequently,  by  a  yellowish  matter,  sugges- 
tive of  caseation,  which  imparts  a  speckled  aspect  to  the  sjterimen 
(1254,  1255,  1256).  The  occlusion  in  its  turn  embarrasses  the  lung  yet 
more,  and  retrograde  structural  changes  are  ]>recipitated. 

The  morbid  phenomena  just  descrilwd  are  those  of  dust  of  distinctly 
imtsting  qualities ;  but  when  the  dust  ia  of  a  more  innocent  kind,  they 
are  con,«siderably  modified*  For  example,  where  the  dust  is  organic,  but 
dcvoi<l  of  acrid  qualities,  as  in  the  cases  of  the  flour  of  wlieat  and  other 
cereals,  and  of  like  mild  snUstanccs,  the  primary  irritation  is  of  small 
account;  the  dust  then  oper.ites  chiefly  as  an  obstructive  agent,  clogging 
the  respiratory  passages ;  if  any  inflammation  be  present  it  is  very  slow, 
Tet  this  clogging  cannot  go  on  without  disabling  the  air-cells  by  pressure 
and  otherwise.  Soot  and  very  fine  charcoal,  too,  disturb  the  respiratory 
organs  and  their  functions  to  a  still  less  degree ;  and,  though  very  widely 
difl^ised,  and  causing,  it  may  be,  much  dyspnoBn,  they  produce  no  well- 
maxked  signs  or  symptoms  of  inflamraatory  action  and  condensntion. 

The  intimate  pathological  proci^sses  associated  with  nntlirucosis 
(coal-dust  condensation)   differ  consideraVjly  from  those  dependent  upon 
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the  denser  tiust8  of  stone  and  metal,  as  is  indicated  by  tiieir  morbid 
anatomy.  Nevertheless^  indurated  lubes  are  met  with,  and  pulmonary 
tissue  may  bi?  so  permeated  >iy  fine  toai-dust  as  to  lie  rendered  friable, 
and  to  exude  on  section  and  pressure  a  black,  inky  fluid  ;  moreover,  the 
expt^ctoratitin  at  the  same  time  gets  similarly  coloured,  and  acquires 
tlie  Jiame  of  **  black  spit.*'  In  some  such  casps  the  production  of  fibrous 
tissue  gives  place  to  a  process  of  disintegration  ;  the  pervading  dust 
bei ug,  we  may  suppose,  so  considerable  m  quantity  as  to  destroy  the 
vascular  supply  and  lead  to  a  sort  of  necrosis  (1274).  In  other  words, 
the  dusty  irritant  fails  to  arouse  active  inflammation  and  fibrinous  exuda- 
tion. Examples  of  the  extreme  forms  of  the  disease  are  at  the  present 
time  unknown,  or  almost  unknown,  in  English  mining  districts,  thanks  to 
the  improved  ventilation  of  mines  and  the  operation  of  the  Mining 
Acts  which  limit  the  age  of  children  admitted  to  pitwork ;  for  the 
same  reasons  the  inky  expectoratiou,  known  in  past  days  as  **  black 
spitj"  is  correspondingly  rare.  It  is  generally  true,  indeed,  of  all  dusty 
occupations,  that  indurated  impervious  lungs  are  becoming  rare  as 
sanitary  construction  is  improved,  as  appliances  are  used  in  factories  to 
conve}'  away  and  disperse  the  dust,  and  as  sanitary  laws  and  observances 
are  better  observed. 

The  pneumoconiosis  due  to  the  coarser  dusts  which  arise  from  the 
operations  of  stone -dressing  and  quarrying  present  some  peculiarities 
attributable  to  the  tbrm  and  composition  of  the  particles.  The  sawing 
and  polishing  of  Aberdeen  granite  appear  to  be  unattended  by  severe 
lung  irritation  ;  whilst,  on  the  other  h  'nd,  w^orking  with  EdinV>urgh 
building-stone  proves  most  iujuriuus,  and  kills  the  w^orkers  by  fibroid 
phthisis  in  relatively  large  nu tubers. 

Another  pecuHiirity  of  the  dust  of  stone  is  that  it  tends  to  collect  in 
masses,  forming  concretions  (ptieumoliths)  which,  by  producing  sofietdng 
and  ulceration  around  them,  give  rise  to  cavities  witli  soft  walls,  though 
now  and  again  lined  by  membrane.  This  state  of  things  occasionally 
ends  in  the  detachment  and  expulsion  of  the  concretion,  as  it  pene- 
trates into  a  bronchus  of  sufficieut  calibre.  Another  feature  in  the  lungs 
of  stone- workers  is  that  a  y  ell n wish  or  grayish  hue  replaces  more  or  less 
the  blackness  seen  in  most  other  workers  (1276,  1285,  1286), 

Dust  often  reaches  the  pleura  and  lines  its  pulmonic  surface,  impart- 
ing a  more  or  less  black  coloar  to  it,  and  at  other  times  collecting  in 
nodules  upon  it     Its  transference  is  efl^ected  by  the  lymphatics. 

The  ultimate  goal  of  much  of  the  dust  inhaled  is  the  bronchial  glands, 
where  it  becomes  imprisoned,  causing  enlargement  and  ])Ossib]e  suppura- 
tion of  those  organs,  which  acquire  a  black  colour,  often  of  great  depth. 

Occasionally  the  enlarged  and  softening:  glands  a^lhere  to  a  contiguous 
organ,  as,  for  example,  trj  the  iBsojihiigus  ;  this  may  Ije  follow^ed  by  ulcerar 
tion  through  its  coats,  and  the  contents  of  the  abscess  thus  discharged. 

Not  only  do  differences  of  dusts,  in  their  origin,  form,  and  composition, 
modify  the  form  of  the  lung  diseases  which  are  set  up,  hut  they  variously 
afitect  the  health  of  the  suflferers]  and  as  the  various  conditions  under 
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which  labour  is  carriecl  on  Irave  also  their  respective  itifiuences,  it  becomes 
evident  that  the  Byi«i»toms  and  jKithoIugy  of  pneumoconiosis  must  exhibit 
A  great  variety.  Inieiuperate  habits  in  the  patient,  for  example,  precipi- 
tate the  onset  of  the  le&ion,  and  itccelenttti  its  cunrse. 

Further,  no  doubt  exists  that  persons  of  any  age  who  inherit  chest 
weakness,  if  they  follow  a  dusty  trade,  are  more  liable  to  suller  from 
pneumoconiosis.  One  prflctical  lesson  is  that  such  persons  should  not  be 
thus  employed.  Tiiis  inference  points  to  the  utility  of  certifying  factory 
surgeons  to  pronounce  upon  the  comparative  fitness  of  all  who  engage -in 
work,  especially  of  children  and  youths,  and  to  the  care  they  shotdd 
M0rcise  in  following  their  occupation. 

Attain,  the  lungs  of  very  young  children,  and  of  those  born  of  parents 
irith  thoracic  lesions  and  damaged  constitution,  suffer  more  rcarlily  from 
exposure  to  dusty  occupations,  and  to  heat^  moisture,  and  confined  or 
Titiated  air,  their  too  frequent  accompaniments. 

Associated  lesions  are  found  with  the  fibrotic  change  in  the  shape  of 
emph3'seraa,  bronchiectasis,  cttll-coUapse,  and  ciivitiea ;  morbid  events 
which  are  described  and  explained  in  other  parts  of  this  chajiter:  the 
first- named  change  is  for  the  most  part  vicarious  or  complementary.  A 
specimen  of  this  vicarious  emphysema  is  No.  1276.  The  emphysema  is 
not  confined  to  the  circumference  of  solidified  segments  of  luiigs,  but 
occurs  elsewhere,  fiarticnlarly  along  the  free  anterior  border;  here  the 
dilated  cells  are  much  larger,  and  the  septa  between  them  frequently 
broken  through. 

Bronchial  dilatation  or  bronchiectasis  \yide  chapter  on  "  Bronchiectasis  " 
in  this  volume]  is  usually  but  not  inv^iriubly  associated  witti  tibro:d 
disease.  As  the  bronchi  are  the  first  to  suffer  from  the  inhaled  dust  we 
might  well  expect  them  to  be  prominent  in  their  lesions.      A  primary 

ige,  indeed,  does  occur  in  them  in  the  shape  of  tliickcTung  of  their 

8,  with  loss  of  elasticity,  due  to  the  inflammatory  action  jjroeeeding  in 
and  around  tliem.  Moreover,  whilst  losing  elasticity  they  get  plugged 
and  distended  by  mucus  and  inflammatory  products  ;  and  the  growing 
fibrous  tissue  about  them,  in  course  of  its  contraction,  drags  on  their 
walJs,  and  causes  irregularity  of  form  and  disturbance  of  position. 

In  tlds  view  of  the  causal  relatitms  of  bronchiectasis  we  have  the 
support  of  Dr,  Coats  of  Gk\sgow  and  of  Professor  Hamilton  of  Aberdeen; 
but  the  former  contends  that  both  it  and  the  formation  of  c^ivities  are 
consequences  and  not  caupes  of  pneumoconiosis.  The  latter  puts  forward 
the  following  mechanical  hypothesis :  that  "  as  the  chest  wall  forma  a 
comparatively  fixed  point  to  wliich  tlie  shrinking  lung  tissue  also  is 
attached  by  means  of  pleural  adhesion,  and  as  the  tissue  also  is  attached 
to  the  walls  of  the  bronchi,  the  result  of  the  shrinking  ivill  be  that  these 
two  poitjts  will  he  approximated,  the  chest  wall  drawn  in,  and  the 
bronchial  wall  drawn  out.  The  hitter,  however,  being  the  more  yielding 
structure,  will  be  more  affected  than  the  former.  In  this  way  we  ha\e 
the  formation  of  cavities  by  bronchiectasis.  Such  cavities  have  for  the 
part  well-defined  walls,  and  are  directly  continuous  with  bronchial 
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tubes  of  ivhicli  tliey  are  flask-like  dilatations.  It  iss  to  be  retiiemherpd 
that  the  primary  process,  inv<*l\ ing  as  it  dufs  the  smaller  bronchi,  leaves 
all  but  these  capable  of  dilatation/' 

This  explanation  may  hold  good  in  some  instances,  but  cases  are  not 
uncommon  where  no  connection  by  band-j  \uth  the  chest  wall  exists,  and 
others  where  c-a\  itieg  occur  in  crejntarit  Inng  tissue. 

Pursuing  his  criticism  of  Profe*.aor  Hamilton's  hypotbe^^ir?,  Dr.  Coats 
affirms  tbat  in  some  casrs  cavities  arise  by  acciimulatioo  of  the  secretions 
and  irillanimatory  proihicts  behind  an  occhisioii  of  a  bronchial  tube.  He 
belie\^es  al^o  "thut  cavities  form  by  bronchial  dilatatioo  by  a  similar  pro- 
cess to  that  which  bads  to  emphysema  without  any  jirimary  disease  of 
their  wall  The  dilatation,  in  fact,  is  complcmentjiry  to  the  shrinking 
which  has  taken  place  in  some  part  of  the  luiig»"  Continuing  these 
observations,  he  cites  a  case  of**  cona:enital  non-inflation  of  the  lung  in  w^hich 
the  bronchi  had  become  converted  into  a  series  of  sacs.  Here  the  non- 
inflation  w4thout  any  active  disease,  implying  as  the  chest  enlarged  an 
excessive  distensible  force  acting  on  the  bronchi^  caused  a  general  bron- 
chiectasis. In  a  similar  way  in  fibroid  phthisis,  we  may  have  bronchi- 
ectasis and  emphysema  in  an  otherwise  sound  part  of  tfie  lung,  in 
consequence  of  shrinking  in  another  part"  (p.  124),  These  secondary 
changes  are  features  so  well  marked  in  the  later  stages  of  pneumocouiosia 
as  to  call  f<ir  onr  attention  ;  but  for  further  details  as  to  the  forms  and 
other  varieties  of  bronchiectasis  the  reader  is  referred  to  the  special 
chapter  on  this  disease  (mk  p.  53). 

Cavities,  not  of  bronchial  origin,  may  perhaps  arise  in  a  portion  of 
pulmonary  tissue  deprived  of  function  and  nutrient  v:isculiir  supply  ;  as, 
for  instance^  in  a  mass  of  condensed  tissue,  whether  from  fibrosis  or  from 
collapse.  Again,  the  presence  of  a  concretion  may  oi>erate  as  a  cause 
of  softening  of  the  tissue  around  it,  when  the  cavity  may  contain  a 
"pneumolith,"  or  only  pus  and  detritus  should  the  stone  have  ulcerated 
into  a  bronchus  and  made  its  escape  outward  (1278,  1279).  This  pheno- 
menon is  most  common  in  the  case  of  coarse  mineral  dust  as  fotmd  among 
stone- workers.  I  have  already  remarked  on  the  almost  const jint  associa- 
tion of  pleuritic  thickening  with  pneumoconiosis,  but  expressed  my 
dissent  from  the  opinion  of  Sir  A.  Chirk  as  to  the  direct  causal  relation 
between  the  tw^o  lesions.  For^  according  to  that  opinion,  fibroid  lesion 
is  the  result  of  growth  from  without  inwards.  This,  imleed,  does  take 
place  in  some  instances,  as  seems  to  be  illustrated  by  a  case  dose  rilled  by 
Clark ;  but  when  fibroid  lung  is  due  to  dust  inhalation,  the  develop* 
ment  of  fibrous  tissue  passes  from  within  outwards,  and  fibrous  kantls 
do  not  extend  from  the  pleura  (1282),  There  seems  g<»<xi  reason, 
moreover,  for  sup|>osing  that  a  primary  inflammatory  process  is  not 
universally  necessary  to  the  develoi>menfc  of  fibroid  mischief ;  but  that 
any  condition  which  destroys  or  susjiends  pulmonary  action  for  a  long 
time,  by  obstructing  access  of  air  and  blood-supply,  will  lead  to  lung 
collapse  and  infiltration,  and  eventu  dly  to  fibroid  degeneration.  In  a 
word,  loss  of  function  is  a  prelude  to  fibrous  degeneration ;  and  Kiud- 
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fleisch  surmises  that  obstruction  of  Lronclii  by  accumulated  cells  and 
mucus  will  cause  collapse  of  air-cells  in  the  rear,  and  ultiniatoly  tibroid 
de^neratioD. 

The  notion  that  a  constitutional  proclivity  lies  at  the  root  of  pul- 
monary fibrosis  receives  Bouie  support  from  Clark's  own  statcmt^ut;  namely, 
that  albuminuria  is  commuoly  associated  with  it.  As  ivgaids  the  uni- 
lateral interstitial  pneumonia  this  may  be  true,  hut  as  regards  ]meumo- 
cvjniosti^  in  almost  all  the  cases  exannned  no  albumin  was  found.  Albumin- 
uria is,  of  course  J  not  unknown  in  such  cases,  but  its  occurrence  is  in  no 
liigher  ratio  than  amuug  an  eijual  number  of  persons  suflering  frt>m 
miacellaneous  maladies.  The  cuncurrence  of  pneumoconifisis  with  puU 
mouary  phthisis  is  not  infrequent^  but  tliere  is  not  patliulogical  identity 
betw*een  the  two  maladies.  Irritation  may  ho  a  common  starting-point 
in  l>oth ;  but,  whereas  in  tuberculous  lesion  the  a[jp:irent  cause  is  the 
tjcislence  of  tubercles  and  of  bacilli,  and  the  prevailing  tendency  is  to 
Bufleu,  break  down,  or  ulcerate,  in  filiroid  disease,  on  the  contrary,  there 
is  a  chronic  intiammation  w  ith  fibrinous  products  w^hich  tend  to  contract 
and  transform  luug  tissue  into  a  hardened  mass  unfavourable  to  tuber- 
culous extension  and  Siiftenirig,  For  it  is  known  that  a  piece  of  fibrous 
tissue  in  a  softening  tuberculous  mass  operates  as  an  obstiicle  to  the  dis- 
integrating process,  NevertholesSj  experience  proves  that  the  one  lesion 
h  often  engrafted  upon  the  other  and  may  replace  it 

Diagnosis. — Dust'|ihthi&is  and  ]Hilmonary  phthisis  have  been,  and, 
indeed,  stilJ  are  very  frequently  ctnifounded.  The  pulmouary  fibrosis  of 
metal -grinders,  of  stem  c- work  c  is,  of  potters,  miners,  and  some  other 
artisans  is  popularly  known  as  consumption  or  phthisis,  and  its  victims 
are  entered  in  death  registers  as  dying  of  consumption.  As  already  shown, 
the  inflammat^^ry  phmonieua  of  deposited  tubercle  and  of  fibrosis  afFecting 
the  pulmonary  organs  diverge  at  an  early  stage ;  the  thickened  alveoli 
and  their  contents  suffer  a  degenerative  process,  ending  in  the  former 
case  in  softening  arid  ulceration;  whilst  in  the  latter  an  abnormal  develop- 
ment of  fibrous  tissue  takes  place  rather  prohibitive  of  ulceration,  but 
directly  productive  of  comiensatiun  ami  shrinking. 

However,  this  dilferential  feature  musit  not  be  pushed  ton  fur  ;  for,  as 
already  asserted^  a  tuberculous  lung  jiresents  more  or  less  comJcnsation  from 
excessive  development  of  fibrous  tissue,  especially  where  life  has  been 
greatly  prolon^'ed,  and  opjiort unity  given  for  the  conservative  agency  of 
the  fibrinous  etfusion  to  advance  at  a  greater  rate  than  that  attained  by 
the  disintegrating  action  of  tubercle  (1302,  1310).  A  very  important 
preliminary  j>art  of  the  diagnosis  is  to  ascertain  the  presence  or  absence  of 
tuljercle  in  the  history  of  the  patient's  family,  or  of  any  organ  of  his  own 
"body.  The  nature  of  the  work  folio weil,  and  the  conditions  and  cir- 
cumstances of  employment,  will  likewise,  of  course,  be  asceriained.  A 
third  point  of  importance  is  to  get  a  correct  account  of  the  onset  of  the 
maLidy,  its  course  and  its  duratiou.  Pneumoconiosis  is  c(mi|jatible  for 
many  months  with  capacity  for  t>by si cal  lahmir  and  foradequato  Tititrition; 
tuberculous  phthisisj  on  the  otiier  hand,  within  an  equal  period,  wiU  reduce 
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the  patient  to  a  state  of  coiisidemhle  rlebiliLy  and  emaciatiun.  TuUeiculous 
phthisis  ]!A  rather  a  disease  of  jouth  and  of  early  middle  life,  of  consti- 
tutional nature,  and  without  obvious  causal  lonnection  with  the  brt-athing 
of  dust ;  whereas  pneumoconiosis  is  a  local  lesion  of  middle  life,  directly 
referable  to  dusty  employ jnent,  and  not  associated  with  any  marked 
constiUitional  bent.  Moreover^  it  is  not  only  most  prevalent  in  middle 
life,  but  it  is  also  almost  peculiar  to  mm.  Nor  is  t!ie  previous  history 
of  dust -disease  tbut  of  acute  or  febrile  thoratic  malatlies,  such  as 
]>n*uHuonia  or  pleuropneumonia,  but  of  smalhr  ailments,  especially  of 
winter  coughs  recurring  year  after  year,  and  disappfaring  in  the  warmth 
**f  summer*  Other  divergent  features  are  the  rarity  of  laryngeal  troiiblt^s, 
the  comparative  in  frequency  of  diarrha^ii,  and  the  little  pyrexia  and 
stt^eating  in  the  dust-produced  It^sion.  Hiemorrhage  in  notable  quantity 
is  an  infrequent  incident  in  dustilisease,  unless  the  lesion  be  provoked 
by  sharp  particles  as  of  iron  and  steeL  Green  purulent  sputa  are  also  less 
common,  though  not  unknovvji  ;  for  in  the  far-ad vartced  stiige  ihey  occur. 
The  sputum  for  a  long  period  is  a  whitish  frothy  mucus,  which  presently 
gets  lumpy  atid  grayish  yellow,  and  for  the  moat  part  is  in  smaller 
quantity,  regard  being  had  to  the  extent  of  lesion,  than  in  tuberculous 
diseiuse ;  speaking  generally,  the  symptoms  of  dust-disease  are  more  like 
those  of  chronic  bronchitis,  with  which,  in  fact,  it  is  usually  confounded, 
than  of  phthisis.  Feelid  bronchitis  and  gangrene  are  unusual,  but  not 
unknown  n  suits. 

The  tein[»ei'atiire  is  less  elevated  than  in  phthisis^  and  hectic  fever, 
if  present,  less  pronounced.  In  the  earlier  stage  emaciation  proci  C'ls  and 
may  for  a  time  pass  unobserved,  for  usually  the  ap|ictite  and  digestion 
continue  more  or  less  good,      Diarrlicea  seldom  appeal's. 

Again,  whilst  anaraia  and  asdenia  are  less  proudnent,  dyspncea  is 
more  so,  and  often  paroxysmal.  Dyspnoea  is  greatly  aggravattnl  when 
indmonary  embarrassment  has  long  existed  and  secondary  cardiac  disease 
b*^cn  established  ;  and  as  in  chronic  bronchitis,  the  cough,  expectoration, 
and  hard  breathing  are  incrctised  on  first  lising^  or  on  piissing  out  into 
the  cold  outer  air,  and  are  aliated  hj  \varm  drinks  and  warm  atmosphere. 

Phthisis  parUcularly  affects  the  apices  of  thf^  hvng,  whereas  ^aieurao- 
coniosis  prevails  rather  in  the  post*^rior  and  inferior  segments.  Moreover 
it  is  distribut4^d  in  separate  patchefi,  and  gives  rise  to  a  greater  or  less 
number  of  areas  of  dulness  on  percussii>n.  Dulne.ss  under  the  clavicles, 
when  found,  does  not  resemble  that  of  tuberculous  deposit  or  of  pleurisy  ; 
it  points  rather  to  absence  of  n-spiration  and  bronchitd  mischief,  arid  is 
less  accomjianied  by  moist  crepitus  and  rales,  or  by  the  *^ cracked  pot" 
sound  of  a  cavity. 

In  those  instances  where  pleurisy  has  played  a  prominent  part  the 
adhe?>ions  cause  deformity  of  the  chest  wall  and  consequent  displacement 
of  the  heart.  The  same  event  happens  where  the  lung  itself  has  become 
greatly  shrunken  or  displaceti  by  its  fibrous  tr;insformation  (1274). 

Yet,  notwithstanding  differential  features,  tuberculous  phthisis  and 
pneumocomosia  are  separable  by  a  somewhat  shadowy  liue  (1263,  1264); 
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aad  if  the  presence  or  absence  of  baeilli  iue  to  furnish  tlie  securest 
foundation  for  making  the  diistiucLion  betweou  the  two,  far  nK>re  careful 
ami  ntjinerous  researclies  are  neoded  thtm  have  as  yet  been  made. 

Tiie  intermingling  varieties  of  fibroid  and  tuberculous  disease  are  well 
exhibited  by  Sii*  A.  Clark,  who  describes  two  main  forms  as  properly 
difitinguisb.dile,  naraely,  the  tubenulo-iibroid  and  fil>ro-tuberculons, — the 
main  difference  between  the  two  being  tbe  order  of  succession  of  tubercle 
and  fibroid  j  but  a  further  examination  of  those  problems  would  lead  ua 
beyond  the  limits  of  a  chapter  on  piieimioconiusis. 

Of  the  many  cases  placed  on  record  as  pneumoconiosis  by  various 
observers  it  remains  doubtful  whether  all  are  trueexamplesofthedisea.se. 
Some  of  them  certainly  are  not,  and  unfortunately  the  opptulunity  fijr 
studying  the  disease  is  to  a  great  extent  tienied  to  the  bulk  of  medical 
men*  Indeed,  I  ajiprehend  from  my  study  of  his  able  treati.se  on 
Fibroid  I>Utases  of  the  Lumj  that  its  distinguished  author  lacked  material 
for  a  thorough  ex]»osition  of  the  morbid  consequences  of  dust-inhalation, 
apart  rrom  tuberculoids  complication. 

Non -tuberculous  fibroid  disease,  indeed »  whether  due  to  dust  or  not,  is 
an  uncommon  lesion,  and  it  is  becoming  m^re  uncommon  day  by  day  iiy 
reason  of  the  advances  of  hygienic  knowledge  and  of  its  increasing 
practical  application  to  tljuse  employ  men  ts  wherein  dust  is  an  almost 
necessary  aceom j ►an \m en t. 

Prognosis  and  Treatment — From  tlie  account  given  of  pneumo- 
eoniosis  it  is  evident  that  when  once  established  a  permanent  lenion  will 
remain^  which  cannot  be  undone  by  medicinal  treatment.  Nevertheless, 
it  15  capable  of  great  alleviation  ;  and,  if  not  beyond  a  certain  stage,  its 
symptoms  will  remain  quiescent  il  the  sullerer  abandon  his  dusty  occiijia- 
tion.  Moreover,  it  scarcely  uee*i  be  said  that  what<:ver  sanitary  arrange- 
ments Clin  be  jirovided,  and  whatever  mechanical  contrivances  can  be 
invented  to  obviate  the  entrance  of  dust  within  the  chest,  so  much  less 
severe  and  less  frequent  will  be  the  disease. 

Being  a  w^Ty  chronic  malady,  it  affords  ample  time  and  opportunities 
for  hygienic  manageraent,  auil  for  whatever  medicinal  treatment  can  be 
suggv'Sted.  The  first  indication,  then,  is  to  withdraw  the  sufferer  from 
his  employment,  or  to  diminish  the  proiluctioii  and  diflusion  of  dust  in 
the  work  by  mechanical  and  other  ilevices  to  secure  thorough  ventilation 
of  dhops.  Respirators  shouhl  be  worn,  the  workmen  themselves  shoidd 
carry  on  the  tt^chnicat  details  of  their  calling  so  as  to  produce  the  least 
amoiirit  of  dust,  and  observe  the  general  rules  of  temperance  and  health 
in  their  way  of  living.  On  the  part  ot^  masters  it  is  an  imjiemtive  duty 
to  provide  healthy  worksbo|is  with  efficient  veiitihiting  apparatus  and  all 
&mitary  arrangements  calculated  to  protect  their  work-peojile  from  the 
evils  of  the  occupation  they  are  engaged  in. 

Thus  fihrotic  patients  may  live  many  years,  thotigh  they  must  be 
arrcounted  more  or  less  invalid.  At  the  same  time  it  is  to  be  remend>ered 
that  the  dormant  linig  aflection  may  be  eMsily  aroused  into  activity  by 
freah  exposure  to  dust,  and  become  complicated  or  aggravated  by  bron- 
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chilis,  broncho -pneumonia,  and  pleurisy,  by  depressing  causes  such  as 
cold  luid  wet,  and  by  iiTegulir  and  iriteuiperato  habits, 

Proij^uosis  becomes  highly  unfavourable  when  symptoms  arise  indica- 
tive of  the  development  of  tul*erc!e  in  the  already  diseased  visius.  Tiiis, 
uufoituiiately^  happens  not  iufifijUently,  and  is  less  to  b^  wondered  at 
when  we  remember  the  prev. deuce  of  this  herecjitiiry  disease,  which 
abounds  in  manufacturiug  populations,  Th<3  occurrence  of  haemoptysis  i^ 
thus  of  bad  omen. 

Of  drugs  I  have  fotinil  the  iodide  of  potassium  the  most  useful,  some- 
times, where  additional  alkali  is  needtd,  cuud fined  wilh  bicarbonate  or 
citrate  of  |iutasli  ;  or,  wfiere  a  apjisumilic  asthmatic  state  is  pre^sent,  with 
ether  or  the  ethereal  tincture  of  lobelia.  Where  great  weakness  exists, 
quinine  is  useful,  and  coddiver  oil  may^  when  ib  can  be  borm*,  be  ad- 
ministered with  great  advantage  to  prevent  wasting.  Terebinthinate 
inhalations,  such  as  pinul,  fiieilitate  expectoration  and  relieve  cough,  for 
which  also  vapor  conii  may  bu  inhaled,  or  a  lihctus  may  1j€  ordered  con- 
tidning  a  minute  dose  of  morphia  with  Simit^  j^r^^'paration  of  sfjuills  and 
tolu.  Bat  it  is  of  the  first  importance  to  sussain  nutrition,  to  encourage 
exercise  outiloors,  and  to  promote  action  of  the  cheat  muscles  by  regu- 
lated calisthenics.  Further  instructions  in  treatment  wdl  be  found  in  the 
other  chapters  on  pulmonary  disease  in  this  work. 
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PULMONARY   ASPERGILLOSIS 

Short  description*— A  destmctive  disease  of  the  lungs  duo  to  thdr 
invasion  liy  a  fufigtis,  the  AspergilliLs  fumigatiis.  The  diaeiise  depends  on 
the  inspiration  of  the  spores  of  the  fungiis,  and  occurs  chiefly  in  those 
whose  occupation  brings  them  in  contact  with  infected  grain.  Clinically 
the  disease  presents  itself  under  two  forms:  (i.)  like  chronic  pnlnionary 
tuberculosis^  (ii.)  like  em|>hysema  *'ind  bronchitis. 

Beeidee  attacking  the  lungs  primarily  the  aspergillus  may  become  en- 
grafted on  pre-existing  pulmonary  lesions. 

Historical. — Hughes  Bennett,  in  1842,  described  the  first  example  of 
pneumomycosis,  in  which  the  sputum  and  cavities  of  a  phthisical  subject 
were  found  to  contain  a  fungui?.  Gairdner,  in  1853^  showed  a  specimen 
of  a  tuberculous  lung  which  had  given  rise  to  pneumothorax,  with  small 
circular  white  areas  of  fungoid  growth  on  the  pleural  surfaeCj  penetrate 
log  yery  slightly  (^V  i"ch)  into  the  lung  substancoj  anrl  measuring  |  inch 
in  diameter.  Kayer  eleven  years  before,  in  1842,  had  met  with  a  very 
similar  case.  Bristowe  in  1854  recorded  the  case  of  a  ivoroan  who  died 
with  signs  of  chronic  bronchitis  ;  in  the  apex  of  the  left  lung  there  were 
two  communicating  voniicje  containing  no  secretion,  but  on  the  septum 
between  them  there  was  a  powdery,  velvety  mass  of  mycelium  ;  although 
there  was  no  other  evidence  of  tuberculosis  :  the  vomicie  were  regarded 
83  being  tuberculous.  Virchow,  in  1856,  gave  an  account  of  several  cases 
of  aspergillary  broncho-  and  pneumomycosis  in  patients  dying  from  other 
diseases. 

A  number  of  other  observers  have  recorded  cases  which,  like  the 
preceding  cases,  were  regarded  secondary  infections  of  pre-existing  pul- 
monary lesions. 

In  1890  DieuLafoy,  Chantemesse  and  Widal  described  clinically  as- 
pergillary  pneumomycosiii  in  persons  engaged  in  stufhng  and  fattening 
pigeons  for  the  Paris  market,  and  struck  out  a  new  line  in  their  view  that 
it  is  a  primar)'  aticction. 

In  1*?97  Renon  collected  all  the  evidence  hearing  on  the  subject 
in  his  Eiwk  sur  Vaspergilh$e  rhez  /es  itninuntx  et  chei  Phommf\  to  which 
reference  for  an  exhaustive  discussion  and  account  of  the  whole  subject 
may  be  made. 

At  first  and  for  a  considerable  time  the  occurrence  of  asp  erg)  lb  is  was 
supposed  to  be  no  more  than  an  accidental  invasion  of  already  diseased 
lung  tissue,  the  fungus  being  merely  saprophytic.  Thus  in  Bristow*e's 
case,  although  there  was  no  sign  of  tubercle  elsewhere  in  the  lung,  the 
lesions  were  regarded  as  tuberculous  and  not  due  to  the  activity  of  the 
ftmgus. 
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But  lately  the  Frencli  school,  and  especially  Ronon,  whose  conclusiona  ^B 
are  based  on  extensive  oxix^riniental   research,  have  successfully  argued  ^^ 
m  favour  of  primary  pneumo-aspergillosis  \  while  in  England,  Ik>yce  and 
Arklc  and  Hinds  have  witliiu  the  last  few  years  descrilji^d  casea  of  the 
primary  affection. 

Aspergilliiry  pneumomycosis  may  therefore  be  conssidei^  under  the 
two  hejida — (rr)  primary  ;  {\})  secondary* 

It  is  a  ditficiilt  question,  however^  in  many  instances  to  settle  whether 
tho  aspergillary  afl'ection  bo  undoubtedly  primary,  and  the  Ciiuse  of  morbid 
leaiona  in  a  lung  previously  healthy ;  or  whether  it  be  a  secondary  infec- 
tion only.  In  former  times  there  was  a  strong  and  general  impression 
that  aspergillary  occupation  of  tho  lung  is  essentially  an  accidental  and 
Bocondary  phenomenon. 

Recently  Max  Porlack  has  expressed  doubts  whether  cases  described 
as  primary  by  the  French  observers  are  in  reality  of  this  nature ;  on 
the  other  hand>  Renon  regards  Wheaton's  "  c;ise  primarily  of  tuljcrcle 
in  which  a  fungus  (jispergiUus)  grew  in  the  bronchi  and  lung  "  as  being 
an  example  of  primary  pulmonary  aspergillosis.  Thus  diHerent  inter- 
pretations are  put  upon  the  same  case* 

Etiology. — Pulmonary  aspergillosis  is  a  trade  disease  in  Paris  ;  it 
occurs  in  persons  whose  calling  is  the  artificial  feeding  of  pigeons^  and 
in  those  who  comb  and  sort  liair.  The  essential  factor  is  the  intimate 
relation  to  grain  infected  with  the  spores  of  the  Aspergillus  fumigatus. 
The  pigeon-feeder  fills  his  own  mouth  with  a  watery  mixture  of  canary 
aeeda  and  vetch  seeds^  and  transfers  the  grain  to  the  pigeon*8  mouth. 
Spores  of  aspergillus  attached  to  the  seeds  thus  get  into  the  trachea  and 
are  conducted  to  the  air-vesicles,  through  the  walls  of  w*hich  tbey  ©aaily 
pass.  It  is  remarkable  that  the  alimentary  canal  of  man  seems  immuiie 
to  Aspergillus  fnmigatua  According  to  lienorij  there  are  only  about  ten 
persons  engaged  in  this  t ratio  in  Paris. 

The  hair-sorters  employ  the  flour  of  rye  to  enable  them  to  separate  the 
hairs  more  easily  j  this  process  impregnates  the  atmosphere  in  which  they 
work  %vith  dust,  which  may  conta^in  the  aspergillus  of  the  rye  flour.  The 
atmosphere  of  their  working-rooms  is  so  poisonous  that  birds  die  after 
being  exposed  to  it  for  a  fortnight. 

Asjjergillosis  is  a  niro  disease ;  it  appears  more  likely  to  occur  in 
millers,  agricultural  labourers,  and  those  brought  in  contact  Avith  grain, 
than  in  any  other  class  of  the  community.  Apart  from  the  Paris  cases  a 
few  sponulic  examples  of  the  disease  have  been  recorded. 

Pulmonary  aspergillosis  belongs  to  a  class  of  lesions  which,  though 
comparatively  little  known,  has  been  more  studied  in  animals  than  maru  fl 
The  lesions  of  the  class  pseud o- tuberculosis  are  granulomata,  and  " 
resemble  those  of  tnie  tuberculosis,  except  in  respect  of  the  causal 
agents,  which  include  bacilli  other  than  those  of  tubercle,  fungi  of  various 
kinds,  and  even  worms  {mde  Distomum  Kingeri,  voL  ii.  p.  1027).  The 
close  resemblance  {to  the  naked  eye)  of  the  lesions  of  pseu do- tuberculosis 
to  genuine  tuberculosis  renders  it  very  probable  that  they  are  often  re- 
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gardcd  as  such ;  and  that,  being  rarely  recognised,  this  form  of  lesion  is 
not  so  infrequent  as  our  present  experience  would  suggest.  Systematic 
exuminjition  of  pulmonary  lesions  might  prove  tlint  some  ccmdi Lions 
geuei'uUj  dismissed  as  tnV^erculous  are  in  reality  pseudo-tuljerculous,  and 
arc  duo  to  qnito  a  diiTerent  causa  Flexner  has  recently  described  the 
condition  of  Pseudo-tuberctilosis  hominia  streptotnchia  in  a  man  who 
died  with  the  signs  of  pulmonaTy  tuberculosis,  and  who^e  lungs  showed 
consolidation  with  ejirly  excavation. 

The  tUffjitnjiJIi  are  true  fungi^  and  belong  to  the  family  Pensporiaceae, 
order  Ascomycetes.  Of  the  varieties  of  aspergilhis,  two,  A.  fumigatur^ 
and  A.  niger,  are  parasitic,  and  produce  morbid  changes  in  the  hmnan 
body. 

Pulmonary  aspergilloais  appears  to  bo  almost  always  due  to  A.  fumi- 
gattis ;  A,  niger  has,  it  is  true,  been  descrihi^d  in  sonie  instances,  but 
Henon  throws  doubt  on  the  aceumcy  of  the  observations,  and  regards  them 
aU  as  examples  of  A.  fumigatus. 

Both  varieties  have  been  describeii  as  attacking  the  external  auditory 
meatus^  and  the  skin. 

It  should  be  remembered  that  in  order  to  determine  the  species 
cultures  are  necessary,  and  that  without  this  no  opinion  as  to  the  identity 
of  the  form  of  aspergillus  is  valid. 

Aspergillus  fumigatus  flourishes  best  at  the  temperature  3  7 '-40"  C, 
while  A.  niger  grows  be^t  at  2o^  C, ;  and  this  might  be  thought  to  explain 
the  pathogenetic  qualities  of  A,  fumigjitua ;  but  in  Kenon's  hands  experi- 
ments on  frogs  do  not  support  the  simple  view  that  it  is  merely  a  matter 
of  the  bodily  tempemture  suiting  the  development  of  one  species  and  not 
of  the  other. 

Primary  pulmonary  aspergrillosls. — Sifmptoms. — -The  clinical  features 
presented  by  the  recorded  cases  of  primary  pulmoriary  aspergillosis  may 
resemble  either  those  of  chronic  pulmonary  tuberculosis  or  those  of 
emphysema, 

IJVTien  the  disease  takes  the  first  of  these  two  forms  there  is  recurring 
haemoptysis,  cough,  expectoration  liecoming  green  and  piuiilent,  and 
signs  first  of  bronchitis,  and  later  of  consolidation  at  the  apex.  Further- 
more there  is  elevation  of  the  temperature  ;  and  pleurisy  may  supervene. 
The  resemblance,  therefore,  to  pulmonary  tul^t^rcolosis  is  so  far  exact ; 
but  if  the  sputum  he  examined,  tubercle  bacilli  are  absent,  while  the 
mycelium  of  Aspergillus  fumigatus  is  present.  The  course  of  the  disease 
is  very  slo^v  and  prolongetl ;  recovery  takes  place  eventually  by  expectora- 
tion of  the  aspergillus,  but  the  afl^cted  portion  of  the  lung  undergoes 
m&rked  fibrosis. 

A  patient  aifected  with  pulmonary  aspergillosis  offers  a  suitable  soil 
for  tubercle  bacilli,  and  a  secondary  infection  may  t^tkc  place,  the 
aspergillus  disappearing  from  the  sputum  and  being  replaced  by  tubercle 
bacilli.  Renon  and  Sargent  have  recorded  a  case  of  primary  pulmonary 
aspergillosis  succeeded  by  tuberculosis,  in  which  eventually  both  tlieso 
infections  became  obsolete  ;    but  so   much  chronic  pneumonia  resulted 


that  death  from  failtire  of  the  right  side  of  the  heart  terminated  the 
case.  In  another  atul  similar  ease  related  hy  Reiion  the  sputum  first  con- 
tained the  aspergilhis  alone ;  later  very  scanty  traces  of  it  were  founds 
hut  pleuty  of  tubercle  Ixicilli,  and  eventually  no  Inuilli  or  aspergillus,  the 
patient  siyviving  with  evidences  of  chronic  pneumonia. 

In  the  eniphysematt^us  form  the  disease  may  run  a  rapid  course,  as  in 
the  case  recorded  by  Arkle  and  Hinds.  HsemoptysiH  is  infrequent,  or 
may  not  occtir  at  all ;  there  h  loss  of  flesh  and  strength,  frequent 
cough  and  severe  dyspnoea  come  on  in  attacks  at  night,  and  suggest 
spasmodic  asthma.  The  physical  signs  are  chiefly  those  of  emphysema 
and  l»ronchnis. 

Intermediate  foima  lietween  these  two  may  occur,  aigns  of  apical 
consolidation  supervening  in  the  emphysema  tons  varieties  ;  and  conversely 
cases  which  appeared  like  chronic  phthisis  may  be  marked  by  attacks  of 
pseudo-asthma, 

Mofhid  anffiomt/. — The  data  at  our  disposal  are  somewhat  scanty, 
but  so  far  a^  they  go  they  tend  to  show  that  the  morbid  appearances  in 
the  Itmga  met  with  in  the  described  cases  of  aspergillosta  diller  just  afi 
do  the  lesions  of  acute  and  chronic  tuberculosis.  This  diflerence  depends 
on  the  resistance  oftered  by  the  liuig  tissue  to  the  inroads  of  the  fungus. 
It  mil  be  most  convenient  to  describe  the  anatomic^al  lesions  in  connoc- 
ti^m  with  the  two  chief  clinical  types  of  the  disease  to  which  attention 
has  already  l>een  called, 

L  In  cases  where  the  diseiise  has  nm  a  very  chronic  cotirse,  re^em- 
bling  either  chronic  pulmonary  tuberculosis  or  chronic  pneumonia,  the 
aspergillus  may  either  (a)  still  be  found  on  the  lung  tissue,  or  (b)  it  may 
have  been  entirely  removed,  and  then  have  left  behind  it  a  chronic  inter- 
stitial pneumonia  which  eventually  proved  fatal 

(a)  Our  knowledge  of  the  lesions  existing  in  primary  aspergillosis 
when  the  aspergillus  is  sttll  present  in  the  lung  tissue  is  particularly 
scanty.  Kenou  bines  his  descrijjtion  on  two  cases,  those  of  Btiyce  and 
Kohn,  The  lung  tissue  contains  dilatcil  bronchioles  leacUng  into  cavities  in 
pneumonic  a  reus,  in  which  there  are  pseudo-tubercles  comj>osed  of  hyphaa 
so  arranged  as  to  resemble  actinomycosis.  There  is  much  phagocytic 
redaction  in  the  pneuTnoni<^  areas,  showing  that  very  active  resistance  had 
been  opposed  by  the  king  tissue  to  the  aspergillary  invasion.  Renon 
associates  the  actinomycotic  form  adopted  by  the  aspergillus  vnih  the 
active  resistance  of  the  tissues,  and  considers  it  as  an  indication  of  defen- 
sive powers  on  the  part  of  the  tissue  and  of  lowered  vitality  on  the  part 
of  the  aspergillus.  Hence  this  form  of  pneumo -aspergillosis  is  called 
by  Renon  *'aliortive."  The  cavities  also  contain  the  aspergillus.  The 
process  is  essentially  the  same  as  that  in  cases  of  aspergillosis  ;  its  cliidcal 
features  are  those  of  emphysema,  namely,  consolidation  and  destruction 
of  pulmonary  tisane ;  but  it  is  a  local  process  which  has  become  arrested 
at  an  earlier  stage. 

(//)  In  a  ciise  of  primary  pulmonary  aspergillosis,  described  by  Renon 
and  Siirgent,  in  which  true  tuberculosis  supervened  with  disappearance 
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of  the  aspergillus  from  the  spututn,  death  took  place  from  failure  of  the 
right  side  of  the  heart,  and  exiimiiiatjon  of  the  lungs  showed  chronic 
pneumonia  ;  but  no  trace  remained  either  of  the  aspjergillus  or  of  tubercle 
btteilU. 

2*  In  cases  where  the  symptoms  have  been  those  of  emphysema 
and  dyspncea  the  lurags  contain  patches  of  consolidation  breaking  down 
into  cavities,  while  there  is  compeiis^itory  emphysema  which  may  be  well 
marked.  The  lesions  in  Hind  and  Arkle's  case  have  some  analogies  with 
Tooth *s  case  of  acute  bronchioleetasis,  though  in  the  latter  the  causation 
hud  nothing  to  do  with  aspergillosia. 

Microscopically  the  walla  of  the  small  bronchi  are  thickened,  and 
both  the  lung  substance  and  the  alvenlur  cavities  contain  the  aspergillus 
mycelium.  In  pkees  the  lung  tissue  ia  so  disorganised  as  to  be  un- 
recognisable, and  there  is  breaking  down  of  the  lung  tissue  leading  to  the 
formation  of  microscopic  caWties.  The  mycelium  is  in  extremely  intimate 
relation  with  the  lung  tissue,  and,  as  it  is  accompanied  by  phagocytic 
reaction^  the  aspergillary  invasion  of  the  iung  tissue  appears  to  bo  the 
direct  cause  of  the  lung  lesions,  not  a  merely  accidentiil  or  post-mortem 
erent. 

Since  no  toxin  has  been  obtained  either  from  the  media  in  which  the 
Aspergillus  fumigatus  is  grown  (Kotliiir),  or  from  the  fungus  itself 
(Kenon),  it  appCiirs  probable  thjit  the  large  quantities  of  the  fungus  in 
the  limg  tissue  set  up  the  inflammatory  changes  liy  mechanical  i rotation. 
The  alienee  of  any  toxin  explains  the  comparatively  mi  id  character 
of  the  disease  ;  but  it  makes  it  somewhat  dithcult  to  understand  why 
A.  fumigatus  is  the  chief  if  not  the  only  variety  of  aspergillus  pathogenetic 
for  pulmonary  tissue. 

Gefiemlisation  of  aspergillosis  does  not  occur. 

IHtujfiom. — The  physical  signs  are  not  in  any  way  charactenatic,  and 
would  point  to  bronchitia  and  emjihysema  or  to  chronic  pulmonary 
tuberculosis.  In  W'heaton's  case  there  was  a  growth  of  the  fungus  at 
first  white»  later  black  on  the  tongiie  and  palate.  But  this  is  the  only 
help  that  ordinary  methods  of  physical  examination  can  be  expected  to 
supply^  and,  unfoitunately  as  regards  diagnosis,  this  coexistence  of  oral 
and  pulmonary  aspergillosis  is  almost  unii|ue. 

The  diagnosis  depends  on  the  presence  of  the  fungus  in  the  sputum, 
and  the  al>sence  of  the  tulHTcle  bacillus.  In  cases  where  tul^ercle 
becomes  engrafted  on  primary  pnenmo -aspergillosis,  both  organisms 
might  be  found  in  the  sputum  ;  and,  unless  the  pitient  had  been  under 
observation  from  the  beginning  when  the  aspergillus  alone  was  preservt 
in  the  sputum,  there  wotdd  be  no  means  at  first  of  distinguishing 
the  primary  form  complicated  by  tnliercle  from  eecondary  aspergillosis 
occ»u*ring  in  the  hist  eonrsti  of  pulmonary  tuberculosis. 

The  fungus,  derived  from  dust,  is  occasionally  found  in  the  numtlis  of 
health}^  persons. 

Cultures  of  the  aspersrillus  in  appropriate  media,  such  as  Raulins  fluid, 
and  inoculation  of  animals  may  be  necess^iry  to  determine  that  the  form 
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of  ^ospergillus  is  the  ixithogenctic  Aspcr^'lliis  fumigatus,  and  not  the  other 
non-pathogen e tic  varieties,  iiueh  ils  Asper^iliiis  niger,  gkucus,  and  so  forth* 
It  must  be  disitinguished  from  the  streptothiix  form  of  the  bacilliiB 
tubercidosis ;  and,  lastly,  the  lesions  must  be  distingnished  fmm  other 
forms  of  pseudo-tubeiciUoisita  due  to  diflt^rent  factoi-s  such  as  Uicteria, 
fitreptothrix,  actinomyces,  or  Distoma  Kingerl 

The  protjuifsis  of  pulmonary  iispcrgilloi^is  is  less  grave  than  that  of 
pulmonary  tulK^rcalu^iis,  since  the  lesion  is  usually  much  slower,  never  sets 
up  a  general  infection  com|>amble  to  generdHsed  tiiborculosia,  and  tends 
to  undergo  a  gi-adual  and  spontaneous  cure.  But  there  are  several 
reservations  to  this  general  statement.  PVjr,  even  if  the  aspergillus 
disappear,  the  lesions  of  chronic  in tei-stiti id  pneumonia  may  lead  to 
dilatation  of  the  right  side  of  the  heiirt,  and  so  to  a  fatal  result. 

It  need  liardly  be  s<iid  that  the  development  of  genuine  tuberculosis 
renders  the  prognosis  much  graver. 

The  prognosis  of  the  emphysematous  form  does  not,  from  the  few 
recorded  examples,  appear  to  he  nearly  so  favourable  as  that  of  the 
more  chronic  variety  which  has  been  likened  to  chronic  tuberculosis. 

Trrafiiuyit, — Although  thero  is  no  specific  remedy  fnr  pnlmonary 
aspergillosis,  nor  any  drug  that  c^an  be  employed  to  kill  the  fungus  out- 
right in  this  situation^  experiments  on  animals  show  that  iodine,  iodide  of 
potassium,  and  arsenic  increase  the  resistance  of  the  organism  to  the 
invasion  of  Asfyergillus  fumigatus  and  inhibit  its  growth  ;  tln-ir  employ- 
ment is  therefore  reasonable  in  this  dis^^ase  in  man.  The  general  strength 
should  also  be  improved  by  good  and  generous  feeding,  cod-liver  oil, 
tonics,  and  fresh  air ;  thus  we  may  guard  against  secondary  infection 
of  tubercle,  and  assist  the  tissues  in  their  stinjggle  against  the  asi>ergillary 
infection. 

Symptoms  should  be  treated  as  they  arise.  When  bsemoptysis 
occurs  the  treatment  is  the  same  as  in  pulmonary  tuberculosis,  AtUicks 
of  asthma  maybe  relieved  by  ifKlide  of  jiot-jissium,  tincture  of  lobelia,  and 
other  approfniate  remedies  ;  while  creosote,  terpene,  turpentine,  may  with 
other  drugs  be  given  for  bronchitis. 

Kemova!  from  the  poisonous  atmosphere  is  an  important  essential, 
both  in  prophylaxis  and  in  trc4itment. 

When  tuberctilous  infection  has  taken  place,  the  course  of  treatment 
is  that  of  chniiiic  pulmonary  tubercuhms.  ^M 

Secondary  pulmonary  aspergillosis. — Here  the  Aspergillus  fumigatus  ^^ 
develiJi>s  as  a  result  of  the  inhalation  of  its  spores;  and  iinds  a  suitable 
nidus  in   lung   tissue   the   resist;ince  of   which  has  been  already  much 
lowered  by  pre-existing  disease,  or  has  actually  undergone  necrosis. 

It  has  lieen  found  in  the  bronchi  and  in  the  lung  substance.  Thus 
the  aspergilhis  may  be  engi^fted  on  bronchiectasis  of  old  standing ;  or  may 
take  root  on  the  walls  of  vomicae  due  to  tuberculosis ;  or  in  the  lung 
under  other  conditions,  such  as  mabgnant  disease,  pulmonary  ajvoplexy, 
chronic  bronchitis,  broncho-pneumonia,  and  gangrene  of  the  lung. 

In  some  of  the  cases  wluerc  it  has  been  described  as  secondary,  it  may, 
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as  already  hinted  with  regard  to  Dr.  Bris towels  case,  in  reidity  have 
been  primary. 

In  cases  where  there  are  multiple  broiieliiectases  or  vomiue  in  the 
Ittngs^  the  absence  of  the  fungus  from  some  of  them  and  iU  presence  in 
others  are  strong  evidence  in  favour  of  the  Beeonckry  nature. 

It  i&  remarkable  that  in  gangrene  of  the  lung  associated  with  the 
pre^enc^  of  aspergillus  there  is  no  foator.  It  seems  that  the  prowth  of 
tho  micro-organisnis  of  putrefaction  is  prevented  by  the  aspergillus. 

The  actinomycotic  furm  of  the  mycelium  ajipears  to  occur  where  there 
is  considerable  reaction  and  reaii^tance  on  the  part  of  the  tissues,  and  it 
u  probable  that  it  does  not  occur  in  secondary  or  terminal  aspergiOoaiB. 

Clinically  speaking,  secondary  aspergillary  pneumomycosis,  like  thrush 
in  the  mouth  of  adults,  is  proltabty  a  precursor  of  death,  and  is  not  likely 
to  be  suspected  or  discovered  unless  the  mycehmn  be  found  in  the  sputum. 
It  is  in  fact  a  terminal  complication. 

The  treatment  is  that  of  the  primaxy  disease  on  which  the  asper- 
gillosia  has  been  engrafted. 

H.    D,    KOLLKSTUN, 
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EMPHYSEMA    OF    THE   LUNCxS 

Definition. — A  disease  of  the  lungs  charc-vctoiiscd  by  over-distonsion  o£ 
the  alveoli  and  attophy  of  the  alveolar  walls. 

It  has  tiern  the  custom  to  describe  undtT  thi^i  heading  two  esaentially 
distinct  morbid  cundi lions  ;  the  one,  coiTCftponding  in  anatomical  detaile 
to  the  definition  above  given,  having  nothing  in  common  with  the  other 
but  the  nam 6.  An  aeconnt  of  this  latter  affection*  interhbular  Qf  inter- 
tfUial  emphtfsemay  will  be  fotiiid  at  the  end  of  this  article. 

Tlie  description  of  emfihvs*n«a  of  the  lungs  given  by  Laennec,  accurate 


k 


£ 


renmined  incomplete  until  supplemented  by  the  microscopical  researches 
of  Kokitiinsky  and  the  clear  exposition  of  its  |>atholog\r  which  we  owe  to 
Sir  William  Jeiinor*  Our  knowledge  of  the  disease  has  been  mainly 
derived  from  their  writings^  and  few  additions  of  importance  have  been 
made  to  it  in  recent  ye^irs. 

Pathogreny, — Various  hypotheses  have  been  advanc43d  to  explain  the 
origin  of  emphyi4eniii-j  fiome  of  which  meet  with  but  little  »upp>rt  at  the 
present  time.  It  would  serve  no  useful  i>ur|K>9e  to  enter  upon  a  detailed 
discussion  of  the  problem^  as  it  is  exhaiLstively  dealt  with  in  the  original 
papers  of  Sir  William  Jenner,  to  which  reference  may  be  made.  It  will 
be  sufficient  to  mention  th<*se  views  which  have  at  any  time  received 
considerable  support,  and  to  discuss  in  greater  detail  that  which  is  now 
generally  adopted 

Primary  deijemrcUion  hyjmihesis. — The  view  that  the  general  cause  of  em- 
physema 18  a  primary  fatty  degeneration  of  the  alveolar  walls  was  first  stated 
by  Rainey,  ajid  subset] uenily  received  support  from  Villeniin.  Tbe  latter 
i^Titer  describes  the  changes  as  beginning  in  an  excessive  proliferation  of 
the  inter  capillary  nuclei,  followed  by  secondary  fatty  degeneration  of  the 
nuclei  and  other  structures,  the  result  of  pressiU'C  upon  the  capillaries. 
It  is  now  generally  considered  that  the  degenerative  changes  in  the 
alveolar  walls  are  secondary  to  the  distension  of  the  air-vesiclea  and 
interalveolar  spaces,  and  to  the  dimiimtion  in  the  blood  supply  therebj 
induced. 

It  is  possible,  however,  that  in  the  form  of  cmi>liysema  met  with  in 
old  people,  piimary  degenerative  changes  may  play  a  more  important  part. 
Reference  will  be  n^ade  to  this  point  subsequently, 

liL^firuhrf/  ht/pifke^is, — The  hypothesis  that  emphysema  is  (hie  to  dis- 
tension of  the  lungs  during  inspiiation  was  really  first  advanced  by  Laennec. 
He  belie ve<i  that  the  air  drawn  into  the  lung  in  inspiration  was  retained, 
being  unable  to  escape  dunng  expiration,  owing  to  the  obstruction  caused 
either  by  catarrhal  swelling  of  the  nmcous  membrane  of  the  lironehi  or 
by  accumulation  of  mucus  in  the  tubes;  and  that  as  a  consetiUcnco  the 
limgs  became  over-distended  with  air. 

Dr,  GainJner,  in  1850,  stated  the  inspiratory  hypothesis  in  a  different 
form*  According  to  his  \uew,  some  change  in  the  lungs,  such  as  collapse  or 
rotrocedent  tubercle,  leading  to  a  diminution  in  size  in  one  part,  preceded 
the  establishment  nf  emphysema.  As  the  air-vesieles  within  the  area  of 
disease  or  collapse  did  nt>t  expiind  during  int^piration,  an  undue  strain  was 
thrown  upon  those  in  the  immediate  neigliboui'hood  by  the 
air,  and  in  consequence  they  became  enlarge*!. 

This  opinion,  as  regards  the  general  disease,  has  been  completely  dis- 
placed by  that  to  be  next  mentionerl ;  and  as  an  exjilanalion  of  the  con- 
ditions found  arounrl  patches  of  collapse  or  of  fibroid  tnbercle — compensa- 
tory emphysema-— it  is  believed  that  the  distending  force  of  inspiration, 
although  possibly  not  without  effect,  is  subordimite  to  that  of  forced 
expiration. 

Ex^iintlmi/  hi/pothesis. — In  1 845  Mendelssohn  first  advanced  the  opinion 
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thiit  cmphj^'scma  is  pD^diiced  during  a  forced  oxpiratioiL  He  believed 
that  the  air  is  prevented  from  esc^iping  frv>m  thu  upper  lobes  by  the 
comprt'gsiott  of  the  lungs  diuing  forced  expiration  ;  thiit  consequently 
the  pressure  within  the  lung  is  increased,  and  tlie  airvcsicles  undergo 
dtlatation.  In  18ij7  Sir  Williitra  Jenner  stated  the  above-named  hypothesis 
in  the  following  terms :  "  The  lung  during  expiration  is  compressed 
at  ditferent  parts  with  different  degrees  of  force.  The  parietes  of  the 
thoraXj  in  conj»equence  of  their  anatomical  constitution,  yield  to  the  same 
force  at  different  jj;irt^  with  various  degrees  of  faeillt}^  The  chosen  seuts 
of  emphysema  are  exactly  those  parts  of  the  long  which  are  the  least 
compressed  during  expiration,  and  which  are  situated  under  those  por- 
tions of  the  thoracic  parietes  that  give  way  the  most  rciitlily  before 
pressure/' 

In  a  footnote  to  his  paper  on  **  Emphysema  of  the  Lungs/'  in  Eey- 
nolds*  Stfskm  of  Mnhi^ine,  Sir  William  Jemier  sttited  that  he  was  un- 
acquainted with  Mendelssohn's  paper  when  he  a<lvanced  this  hyj^Mjihesis  in 
1845  ;  and  that,  so  far  as  he  was  aware,  the  existence  of  that  paper  was 
unknown  in  this  country  until  1867,  and  rarely,  if  ever,  referred  to  abroad 
luitil  that  date. 

Having  regard  to  the  above  fact^,  to  the  singidar  completeness  of 
Jenner'a  jjapers,  and  to  his  demonstration  of  the  exact  sites  uf  emiihysema, 
wo  may  fairly  regard  him  ^is  having  been  the  first  to  make  known  the 
true  mode  of  origin  of  the  disease. 

The  increased  pressure  in  the  air-passages,  which  we  have  seen  to  be  a 
common  antecedent  of  emphysema,  may  be  iiidticed  in  various  ways. 

Ct/U4jh, — The  almost  invarialile  association  of  some  degree  of  emphy- 
sema \^ith  chronic  bronchi  lis  points  to  cungh  as  the  most  fret|uent  cause 
of  the  diseii^e.  The  chest  having  first  been  fillctl  with  air,  the  glottis  is 
eloaed,  a  violent  expiratory  ett'ort  is  marie  during  which  the  tension  within 
tlie  air-ptt«8ages  is  enomiuiLsly  inereiised,  the  glottis  then  relaxes,  the  air 
passes  rapidly  through  the  narrow  orifice,  and  a  cough  results.  It  is  the 
frequent  repetition  of  this  act  which  eventtially  induces  a  pennanent 
dilatation  of  the  air-vesicles  and  interalveolar  passages.  The  effect  of 
tlie  compression  of  the  hmgs  during  a  violent  expiratory  effort,  such  as 
tliat  above  described,  is  U^  drive  the  air  in  all  directions  from  the  central 
lo  the  peripheral  put  of  the  lungs ;  the  result  is  the  distension  of  those 
ports  which  are  least  supported.  As  pointed  out  by  Sir  William  Jenner, 
these  parts  are  the  apices,  the  anterior  margin  of  the  upper  lobes,  and 
the  margins  of  the  liases  of  the  lungs.  These  are  the  sites  of  the 
primary  lesions  ;  but,  in  the  course  of  the  etdargement  of  the  tlioiax 
which  they  entail,  the  relative  ]josition  of  a  given  area  of  Inng  and  the 
cheiit  wall  graduully  changes,  fresh  portions  being  brought  into  contact 
with  the  intercostal  spaces,  the  resisting  power  of  which  is  less  than 
that  of  the  ribs,  and  thus  in  coui-se  of  time  the  change  may  become 
gen  end  throughout  the  lungs. 

Muscular  effort. — It  is  probal>le  that  next  to  cough  violent  muscular 
efibrt  is  the  most  common  cause  of  emphysema.     The  mechanism  is  as 


follows : — the  lungs  hanng  been  completely  expanded  by  a  deep  inspira- 
tion, the  glottis  is  closed  ;  any  uevert*  and  siistiiijied  mia«L'uI.T.r  effort  with 
tbe  thorax  in  this  position  necessarily  subjects  the  lungs  to  strong  com* 
pression,  the  inereHse  in  y>ressure  wnthiti  the  air  -  pvssages  being  most 
effectual  in  distending  the  hirig  in  those  situations  where  the  organ 
meets  with  least  support.  Straining  in  constipation  may  have  the  same 
effeet. 

Further  reference  will  be  made  to  eauses  of  over- distension  in 
describing  the  etiological  factors  of  tlio  disease. 

It  will  be  convenient  here  to  refer  to  those  conditions  of  a  temporary 
natine  which  lead  to  ovei^-distension  of  the  air-vesicles.  In  such  ciises 
when  the  cause  is  removed  the  effect  may  disappear  j  but  whether  it  does 
80  or  not  dejKjnds  upon  the  duration  of  the  exciting  cause  and  the  in- 
tegrity of  the  elastic  tissue  of  the  lung. 

The  best  exanrple  which  can  be  given  of  this  temporary  over-dTsten- 
sion  of  the  lung«  is  the  condition  observed  during  a  paroxysm  of  asthma. 
At  the  height  of  the  attack  the  lungs  may  be  found  distended  with  air  to 
a  degree  equal  to  that  present  in  the  most  advanced  cases  of  emphysema ; 
but  when  the  attack  bis  passed  off,  the  organs  may  return  to  their  previous 
size*  It  is  rare,  however,  to  meet  ^vith  patients  whose  asthma  is  of  long 
etauiling  who  are  not  also  the  sui»ject«  of  emphysenuL 

The  meehanism  by  which  this  state  of  over-distension  is  produced 
appears  to  be  a  matter  of  doubt ;  the  explanations  vary  with  the  hypotheses 
concerning  the  cause  of  the  cisthmatic  paroxysm.  If  the  hypothesis  of  a 
simsm  either  of  the  diaphragm  or  of  the  muscles  of  inspiration  be  held,  there 
is  Httle  difficulty  in  inidei'standing  why  the  chest  is  in  a  condition  of 
extreme  inspiratory  distension ;  if,  on  the  other  hand,  we  reject  both 
these  -views  and  accept  that  now  genemlly  received,  namely,  that  the 
asthmatic  paroxysm  is  due  to  bronchial  obstruction,  the  result  either  of  a 
spasm  of  the  muscular  fibres  of  the  bronclii  or  of  a  fluxionary  hyperaamia 
of  the  bronchial  mucous  membrane,  the  explanation  of  its  mode  of  occur- 
rence is  not  quite  so  obvious. 

It  is,  as  a  rule,  gradual  in  onset  and  also  in  decline,  and  is  apparently 
brought  about  in  the  following  manner : — - 

(i.)  The  bronchial  obstruction  induces  increased  inspiratory  effort, 

(ii.)  The  entering  air  passes  the  obstruction  with  difficulty,  but 
the  gradually  increiising  prolongation  and  force  of  the  expiratory  act 
shows  that  the  air  meets  with  still  greater  difficulty  in  escapiug  from  the 
lungs. 

(iii.)  Expiration,  although  prolonged,  is  not  sufficiently  so  to  produce 
an  equilibrium  between  the  incoming  and  outgoing  air  ;  a  fractional  atldi- 
tion  is  therefore  made  to  the  residual  air  by  e^ich  completed  act  of  respiia- 
tion,  and  in  time  the  lungs  liecome  over-distended. 

It  may  be  objected  that,  as  the  force  of  expiration  is  greater  than 
that  of  inspiration,  the  oKstniction  shoidd  be  more  easily  overcome  by 
the  outgoing  than  by  the  incoming  current  of  air ;  Init  it  wouhl  appear 
that   expeiience    teaches   us  to  rely  upon  forced  inspiratory  effbits  to 
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remedy  a  defective  aenition  of  the  hliwd,  whereas  the  conditino  really 
requires  for  its  relief  forced  efforts  liniitrd  to  tho  pcriofl  of  oxpinitioiu 

Another  possible  factor  in  the  proiluction  of  this  state  uf  extreme 
disteimion  is  the  compression  of  the  smaller  bronclii  hy  the  distended 
alveoli,  an  effect  necessiinly  more  felt  during  expiration. 

Other  causes  of  tem|x>rary  over-distension  of  tlie  lungs  are  larynireal 
oHstniction,  from  whatever  c^iuse  arising,  whooping-cough,  acute  hrouehitia 
in  children,  and  severe  muscular  strain. 

Causation. — Age. — It  is  a  matter  of  common  experience  that  ths 
disease  may  be  met  with  at  any  age.  Some  of  the  most  marked  examples 
are  seen  in  young  children.  The  atro[>hic  form  of  the  atiection  (see 
Varieties  of  Emphysenni,  p.  2^19)  ia  most  often  met  with  in  old  people. 

Sex. — Men  are  naturally  nmre  suVijeet  to  the  disease  llutu  women,  as 
they  are  more  exposed  to  the  couditidnB  which  favour  its  development* 

Ocmjffdion,- — Any  occnpition  invohing  severe  muscular  effort,  especi- 
ally if  performed  with  the  lungs  distended  and  the  glottis  closed,  tends 
to  pi-ochice  eniphysenm.  In  all  such  efforts  the  chest  is  forcibly  com- 
proieed  by  muscular  contraction,  and  the  act  is  etiuivulent  to  one  of  forced 
expiration.  The  elaasical  example  of  an  occupation  involving  the  latter 
conrlition  is  that  of  a  cornet  player.  Smiths,  hammermen,  and  ptrters 
€lig7iged  in  lifting  heavy  weights  are  all  lialile  to  emphysema.  Onndlnis 
and  cab  drivers,  and  all  persons  whoso  occupations  involve  ex|>osure  to 
inclement  weiUher,  are  prone  to  attjicks  of  bronchitis,  whence  comes 
emphysema.  The  iidjalation  of  dust,  a  condition  almost  inseimmblo  from 
many  o<!cnpations,  necessarily  induces  caUirrh  of  the  bronchi  ;  upon  this 
cough  and  emphysema  follow. 

I}i9'ih^rs  such  as  whof*ping-cough  and  chronic  bronchitis  present  the 
conditions  essential  to  the  prrxluctiou  of  emphysetna  to  the  fidlest  extent. 
The  laolent  respiratory  acts  in  many  forma  of  dyspntea  may  lead  to 
extreme  over-ciistension  of  the  lungs,  which  may  bo  either  temptvrary  or 
permanent.  The  siinie  is  true  in  cases  of  extensive  colUpse  of  the  buigs 
as  n?ganls  those  paits  into  which  the  air  is  free  to  enter.  The  mode  of 
production  of  emphysema  in  asthma  and  allied  conditions  has  been  con- 
sidered above. 

The  onset  of  emphysema  will  naturally  be  favoured  by  any  conditions, 
Buch  as  chronic  congestion  from  val\^llar  disease  and  chronic  bronchitis, 
which  tend  to  diminish  the  natural  elasticity  of  the  lungs.  Advancing 
ago  is  a  fiictor  which  operates  in  a  similar  maruier. 

Heredihmf  jtreduposii'mi, — It  hiis  been  suggested  that  there  exists  in 
flome  imlividuals  and  families  an  hereditary  tendency  to  the  disease ;  Imt 
this  view  is  rarely  insisted  up«jn  at  the  present  time.  Various  observers 
have  investigateci  this  matter,  the  result  being  the  supposed  discovery  of 
the  hereditary  tendency  in  a  pi^o|M>rtion  of  cases  vartang  from  12  per  ceirt 
(Lebert)  to  about  60  per  cent  (Fuller,  Jackson)  in  adultSj  and  100  ])er 
cent  of  cases  in  children  f  Jacksori),  It  is  probaldy  true,  iis  piiiuted  out 
by  Sir  Wilbam  Jenner,  that  the  tcudeucy  is  not  to  the  disease  itself,  but 
to  conditions  which  dispose  to  it. 


Althaugh,  however,  we  may  not  aclmit  heredity  in  its  mo??t  absolute 
Bcnse  to  be  a  cause  of  emphyseDiaj  it  does  not  fullovv  that  what,  in  the 
absence  of  precise  knowled^^e,  we  call  the  *'coTistilutioii "  of  the  pivtient 
has  no  infhietiee  in  determinitig  its  occurrence.  The  tone  of  muscle  and 
its  capacity  for  energy  vary  enoniioiialy  in  different  persons,  though 
no  structural  differences  can  be  demonstrated  ;  and  the  same  may  b«  true 
of  the  elastic  tissues.  That  such  is  the  case  is  certainly  possible,  and 
in  my  opinion  proljable  ;  if  so,  the  occurrence  of  dilatation  of  the  pul- 
monjiry  alviHiH  may  well  1>c  l>rought  about  in  cerUiin  persons  by  a  degree 
of  increased  pressure  n'ithin  the  air  -  passages,  such  (is  accomfianies 
ordinary  straining  efforts^  which  we  are  not  accustomed  to  regard  as 
adequate  to  the  pi-oduction  of  emphysema,  and  which,  in  persons  of  firmer 
fibre,  are  not  adetjuate. 

Ail  who  have  studied  the  subject  of  emphysema  from  a  clinical  stand- 
point must  have  met  with  cases  in  which  the  ordinary  proximate  causes  of 
the  diseiisG  seemed  to  be  absent.  In  many  of  these  the  absence  hiia, 
it  is  tme,  been  but  apimrent,  for  it  is  dithcult  to  rc^ilise  how  slightly 
a  chronic  winter  cough  impresses  itself  upon  the  memory  of  some 
patients;  hospital  patients,  indeed*  rarely  mention  such  an  ailment  unless 
directly  questioned  about  it.  But  <lue  weight  having  been  given  to  this 
source  of  error,  there  undoubtedly  reni.iiiLs  a  cerUiin  small  proportion  of 
cases  in  which  no  adc(|uate  exciting  cause  pan  be  tliscoveretl  This  lack 
of  resisting  power  un  the  part  of  the  elastic  tissues  of  the  lung  may 
certainly  be  a{j<[uirod,  it  may  possibly  l>o  irihoritwd,  stnd  is  probdMy  a 
common  result  of  the  degenerative  processes  incidents d  to  advanced  age, 
A  case  recoided  by  Hugrier  proves  clearly  that  after  recovery  from  an 
attjick  of  pneumonia  emphysema  of  the  affected  part  may  ensue  upon  the 
resumption  of  an  occupation,  such  as  that  of  a  corrmt- player,  which 
favours  the  occurrence  of  the  disease,  but  which  had  been  pre^dously 
folio  wet  I  without  injury  to  the  lungs. 

Normal  anatomy  of  a  pulmonary  lobule*^ — ^A  lobule  of  the  lung 
may  be  icgardid  as  a  lung  in  miniature  ;  a  clear  irlea  of  the  structure  of 
a  single  luhule  will  therefore  enable  us  without  much  effort  to  coustiiict 
the  whole  organ. 

Each  lobule,  more  or  less  cone-shaped,  is  surrounded  by  areolar  tissue ; 
at  its  apex  the  lobular  bronchus,  the  blocMl-vessels,  lymphatics,  and  nerves 
unite  to  constitute  it.  The  bronchus,  after  a  short  coui-se  within  the 
kil»ule,  divides  and  sul>divides,  with  at  first  but  slight  diminution  in  si^o, 
forming  pjissages  which  are  tenned  the  interalveolar  or  intervesicidar 
passages.  The  course  of  the  bronchus  is  at  first  fairly  straight,  but  as 
the  divisions  increase  in  number  and  diminish  in  size  the  direction  con- 
stantly changes.  As  the  alveolar  pissages  approach  the  surface  of  the 
li*bule  they  cease  to  dimiiush  in  size.  Etich  pissage  beyond  the  final 
division  ends  in  a  blind  extremity,  which,  if  not  dilated,  often 
appears  to  be  so,  from  the  fact,  above  stated,  that  the  passages  do  not 
diminish  in  diameter.  In  some  cases,  however,  tlie  ends  of  the  alveolar 
passages  are  really  dilated,  and  from  this  appearance  the  name  "  iiifundi- 
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huk  "  has  been  applied  to  ihem  ;  but  a  distinctive  namo  is  scarcely  noces- 
sarj.  As  the  brom  hus  eTitcis  the  loliulo  roimdcd  oiifices  appear  iipf)ri  its 
wall&  These  are  the  openings  of  the  ulveolij  which  may  be  leganled  as 
the  radicles  of  the  bronchial  tree.  They  are  at  first  but  few  in  number, 
but  i^idually  increase.  Ag  the  air-channel  passes  onwards  throngh  the 
lobule,  and  the  interalveolar  passages  are  formed,  their  wall^  become  more 
and  more  thickly  studied  wiih  the  orifices  of  the  air-vesicles,  until,  by 
the  time  the  sm'face  of  the  lol>ulc  is  reaehed,  the  blind  ends  of  the  pass- 
ages are  found  to  consist  entirely  of  the  onfices  of  these  small  recesses. 

From  the  foregoing  desenption  it  will  be  seen  that  the  air-vesicles  of 
the  terminal  passfiges  open  into  a  common  spiice,  tidjaeenfc  ve^sicles  being 
separate*!  by  incomplete  jwirtitions ;  and  that  all  the  air^ella  of  a  single 
lobule  are,  to  a  consideralile  extent,  confluent  one  with  another.  Adjacent 
interalveolar  passages  are  sepamted  l>y  |j>artitioris  formed  at  the  site  of 
branching  of  the  air-vessels. 

The  interalveolar  jmssfiges  and  their  terminations  are  chiefly  composed 
of  unstriped  muscular  fibres,  arranged  circularly,  and  supported  by  a 
delicate  fibroid  tissue  mingled  with  elastic  filires.  The  walls  of  the  air- 
V easels  consist  of  a  delicate  membrane  crossed  l>y  a  network  of  elastic 
fibreflL 

The  capillaries  on  the  terminal  pissagea  are  covered  by  epithelium 
oaly  on  the  surface  looking  towards  the  cavity  ;  those  in  the  septa  pro- 
ject int^  the  cavities  on  either  side. 

Morbid  anatomy. — The  primary  lesion  in  emphysema  consists  in  an 
ealArgement  of  the  terminal  interalveolar  passages,  which  increase  in  size 
at  the  expense  of  the  alveoli  opening  into  them.  Sometimes^  however, 
the  alveoli  appear  to  be  the  first  to  undergo  dilaUition.  In  any  case  the 
effect  is,  by  pressure  and  stretching,  to  diminish  the  bloofl-supply  to  the 
epitheliiil  and  vascular  stnictures  in  their  walls.  The  alveolar  epithelium 
undergoes  fatty  degeneration,  the  gjiinules  l>eing  aggregated  roimd  the 
remains  of  the  nuclei.  The  septa  between  adjacent  alveoli  are  reduced 
to  small  projections  by  a  gi-adual  process  of  ivasting  ;  subsecjuently  the 
partitions  lH?twecn  neighbouring  alveolar  passages  are  perforated,  and 
they  become  fused  into  rounded  spaces,  the  size  of  w^hich  tends  to  increase 
with  the  continued  operation  of  the  immediate  cause  of  the  disease.  It  is 
ob^'ioua  that  this  process  must  be  accompaiued  by  a  great  destruction  of 
the  pulmonary  capillaries,  an  important  factor  in  determining  some  of 
the  effects  of  the  disease.     According  to  Kindfleiscb,  w*ide  communications  | 

are   formed    between    the    pulmonary   artery  and    the    pulmonary    and 
bronchial  veins,  thus  relieWng  the  tension  of  the  former  vessel,  but  allow- 
ing the  blood  to  pass  through   the  lungs  without   undergoing   proper  | 
aeration.                                                                                                                               ^ 

Varieties  of  emphysema. ^Certain  Yarietics  of  the  disease  may  be  i 

recogniaed  both  clinically  and  pathologically  ;  the  morbid  changes  by 
wludi  they  are  characterised  will  now  be  considered. 

htrge-Uuiged  cmphm'ma  (Chrome  hi/pertrophic  (fmphi/sema\ — The  objec- 
tion  to  the  term  hypertrophous  as  applied  to  this  condition  is  that  its  n 
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use  connotes  increased  fiinctionul  activitVt  whereiis  in  emphysema  the 
opposite  condition  prevails.  The  name  here  adopted,  which  w.'ls  first 
Bviggested  by  J  en  nor,  appears  preferable,  as  it  describes  the  condition 
and  invulve^  no  hypothesig. 

When  the  thorax  is  opened  the  lungs  not  only  fail  to  collapse,  but 
remain  fully  disteiided,  and,  when  the  smaller  bronchi  have  been 
obstmcted  from  inflsimraationi  miiy  even  bulge  fomvarcL  The  apices  fill 
the  fiupraelavicidur  regions,  and  the  enlarged  an  tenor  margins  may  be  in 
contact  beneath  the  whole  length  of  the  sternum,  the  precordial  area 
being  occupit^d  by  the  distended  auncular  process  of  the  left  upper  lobe. 
The  diaphragm  is  depressed  owing  to  the  permanently  inflated  condition 
of  the  lungs*  After  removal,  when  the  organs  are  held  with  the  base 
upwards,  the  distended  and  rounded  edges  of  the  lower  lobes  foiin  the 
gide^  of  a  deep  cup. 

The  lungs  in  emphysema  were  likened  by  Laennec  to  a  pillow  of 
down,  and  the  simile  can  scarcely  be  improved  upon.  They  are  soft  and 
non-crepitant ;  when  compressed  a  deep  pit  forms  and  remains.  They 
are  pale  gniy  in  colour,  mxA  are  marked  by  black  pigment,  scattered  over 
the  surface  in  lines  and  spots,  the  lines  in  some  cases  mapping  out  the 
lobules.  On  close  inspection  the  superficial  portions  have  the  ap|>earance 
of  a  very  fine  froth,  consisting  of  very  minute  air-bubbles  covered  by 
the  pleum.     This  is  rendere<l  more  obvious  by  the  use  of  a  hand  lens. 

In  some  cases  large  rounded  air-containing  biilloe  are  present,  usually 
along  the  anterior  margin  of  the  upper  lobes  or  around  the  bases,  but 
they  may  be  absent  when  the  disease  is  advanced  and  widely  disseminated. 
Some  are  attaclicd  to  the  lung  by  a  narrow  peduncle  only,  the  auricular 
process  of  the  left  upper  lobe  being  a  common  site  of  this  particular 
lesion.  They  collapse  when  opened,  and  delicate  fibrous  bands,  the 
remains  of  alveolar  septa  and  obliterated  vessels,  may  then  be  found 
crossing  the  interior. 

Those  two  forms,  the  "  local "  or  ^'  bullous ''  and  the  "  general,"  are 
too  frequently  associated  to  justify  a  sepfiration  in  nomenclature  ;  but  it  is 
important  to  bear  them  in  mind,  as  will  appear  when  we  come  to  consider 
the  physical  signs  of  the  disease. 

On  section  the  lungs  are  bloodless  and  dry,  except  perhaps  at  the 
bases,  where  oedema  may  be  present.  This,  however,  pertains  more  to 
some  complication,  such  as  bronchitis  or  cardiac  failure,  and  is  no  neces- 
sary effect  of  the  disease. 

If  the  section  be  mtide  from  the  extreme  posterior  margin  foin\*ards, 
the  portion  of  the  lung  which  occupies  the  hollow  beside  the  spine  will 
often  be  found  in  an  advanced  condition  of  emphysema ;  large  spaces 
being  present  beneath  the  pleura,  and  extending  for  perhaps  half  an  inch 
or  more  into  the  lung. 

The  smaller  bronchi  are  in  some  cases  dilated  to  a  slight  degree,  but 
bronchiectasis  is  by  no  means  frequently  associated  with  emphysema. 

Atheroma  of  the  pulmonary  artery  is  commonly  present,  and  in 
advanced  caaes  patches  may  bo  found  thi-oughout  the  vessel,  not  even  the 
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BiBaller  branches  escaping :  it  is  a  result  of  the  increased  strain  on  the 
walls  of  the  vessel  from  the  obstruction  to  the  passage  of  the  lilood 
through  the  lungs.  There  is  very  often  a  complete  absence  of  pleural 
adhesions,  a  condition  rarely  observed  in  adults  unless  they  are  subjects 
of  emphysema. 

Smail-lungftd  emphf/sema ;  SeniJe  atrftphk  emphyst'ma  (syn.,  Senile 
atrophij  0/  the  Junff!^). — -The  most  striking  clinical  and  pathological  char- 
acteristics of  this  condition  of  the  lungs  are  iinhciitcd  l>y  its  name.  It 
appears  to  be  primarily  an  atrophic  change,  incidental  to  advanced  age, 
and  shared  by  the  lungs  equally  with  the  other  organs  of  the  body.  Its 
title  to  bo  considered  either  as  a  substantive  disease  of  the  lungs  or  as  a 
distinct  variety  of  emphysema  is  doubtful  It  never  occurs  ajmrt  from 
a  geneml  condition  of  atrophy  ;  and  the  slight  flegree  of  emphysema  which 
accompanies  it  is  probably  induced  by  the  cough  of  a  bronchial  catar'rh, 
from  which  the  very  aged  are  rarely  quite  free.  It  is,  however,  convenient 
and  in  accordance  with  custom  to  describe  it  as  a  variety  of  emphysema. 
The  subjects  of  senile  emphysema  present  a  wasted,  shrivelled,  and 
withered'Up  appearance :  the  thorax  is  rigid,  the  spice  within  is  small, 
the  lower  ribs  are  almost  in  contact  and  very  obhfiuely  placed.  On 
opening  the  chest  the  uncovered  area  of  the  heart  is  not  diminished, 
it  may  even  be  enlarged  ;  the  lungs  readily  collapse,  falling  back  towards 
the  spine ;  they  are  smaller  than  normal,  deeply  pigmented,  almost  black 
in  colour  ;  lights  dry,  and  easily  compressible.  On  section  they  present 
a  coarsely  reticulated  structure.  The  ^^esicles  are  enlarged  by  a  process 
of  fusion,  the  result  of  wasting  of  the  septa ;  and  this  change  may  in 
places  be  so  advanced  as  to  involve  adjacent  lobules.  T^rge  bidhe  are 
rare,  but  the  margins  are  in  some  cases  much  dilated.  The  bronchi  are 
thin-walled,  and  have  undergone  dilatation  ;  the  Hning  membrane  is  com- 
monly inflamed,  and  the  tubes  contain  puriform  fluid.  Collapse  and 
oedema  are  often  present,  and  are  generally  most  marked  on  the  posterior 
aspect  of  the  lower  lobes, 

Loral  emphysema  ;  Chmpensaiortf  emphysem^i. — ^This  form  of  the  disease 
is  invariably  secondary  to  some  pulmonary  lesion»  most  commonly  to 
tubercidosis  which  has  undergone  either  complete  or  yiartial  arrest.  In 
the  presence  of  a  contracting  lesion  within  the  hmgs— for  instance,  a 
cavity  or  an  area  of  fibroid  tuberculosis — either  the  surrounding  tissue 
becomes  emphysematous  or  the  pleura  thickened  ;  the  result  being  deter- 
mined  by  the  nature,  site  and  extent  of  the  lesion.  In  the  case  of  a 
lesion  situated  close  to  the  surface,  if  the  lung  intervening  between  it 
and  the  pleura  be  condensed,  airless,  and  incapable  of  expansion,  the 
visceral  and  parietal  layers  of  the  pleura,  partially  united  by  fine  fibrous 
bandd,  tend  to  become  separated.  The  space  is  at  first  filled  with  vellow 
aerous  exudation,  which  ultimately  undergoes  transformation  into  a 
thickenerl  fibroid  tissue  almost  cartilaginous  in  density.  The  apex  of  the 
lung,  in  cases  of  very  chronic  pulmonary  tubercidosis,  when  the  upper 
lobe  is  almost  completely  occupied  by  a  contracted  thick-walled  cavity, 
ehowa  such  a  thickening  of  the  pleura  as  is  here  described.      If,  on  the 


other  hand,  the  lung  tissue  around  the  lesion  is  not  the  Bcat  of  such 
advanced  changes,  and  still  adniiu  of  the  entrance  of  aii\  the  surface  vesicles 
enlarge,  coalesce,  and  form  bullie,  sometimee  of  considerable  size.  Such 
a  condition  is  comnionly  seen  at  the  apex  of  the  luiig,  and  is  a  certain 
guide  to  a  contracted  lesion  within.  The  surface  may  be  scarred  and 
puckered,  and  on  section  dense  pigmented  fibrous  bands  are  seen  sur- 
rounding old  fibrous,  caseous,  or  caleareouB  lesions,  and  extending  into 
the  neighbouring  emphysematous  tissue.  The  vessels  and  bronchi  in 
such  an  area  are  usiiidly  oblitemted,  hut  on  its  confines  the  latter  may 
be  found  dilated. 

Another  common  site  of  local  emphysema  is  the  posterior  and  upper 
part  of  the  lower  lobe.  Here  the  change  is  secondary  to  a  contracting 
lesion,  usually  a  cavity,  at  the  apex  of  the  lung ;  and  may  occupy  a 
considerable  area.  In  one  such  case  observed  by  myself  the  pM>sierior 
aspect  of  the  contracted  upper  lobe  was  completely  covered  by  the  tipper 
part  of  the  lower  lobe.  No  bullae  are  formed,  but  on  section  a  coarsely- 
reticulated  structure  is  seen,  replacing  the  normal  tissue  and  reaching 
downwards  along  the  posterior  aspect  of  the  lobe. 

In  cases  of  fibroid  transformation  of  tul^ercle  the  densely  pigmented 
contracting  fibrous  nodules  are  often  found  embeflded  in  eraphysematous 
lung ;  the  whole  presenting  appearances  which  show  uniBistakably  that 
the  fibrosis  has  preceded  the  emphysema. 

Acute  vesiadar  emphysema. — The  definition  of  the  disease  given  at 
the  head  of  this  article  does  not  include  a  lesion  consisting  merely  in 
an  over-distension  of  healthy  alveoli,  such  as  is  present  in  the  above- 
named  condition.  Atrophy  of  the  alveolar  walls  is  an  essential  part  of 
the  morbid  anatomy  of  emphysema,  and  in  its  absence  we  cannot  recog- 
nise acute  vesicidar  emphysema  as  a  true  variety  of  the  disease.  It  is 
eometimea  found  after  death  from  acute  bronchitis,  or  from  asphyxia, 
which  had  been  accompanied  by  violent  inspiratory  efibrta  ;  or  when, 
from  collapse  or  other  cause,  the  air  hiis  been  prevented  from  entering 
portions  of  the  lung,  thus  throwing  an  increased  strain  upon  the  alveoli 
of  other  parts. 

It  may  be  demonstrated,  however,  by  physical  examination  that  a 
similar  condition  is  present  in  cases  which  are  not  fatal ;  and  also  that 
after  a  time  the  hings  retiu-n  to  their  normal  size,  a  proof  of  the  absence 
of  structural  damage. 

The  lung  in  such  a  condition  of  over-distension  is  large  and  pale, 
and  with  a  hand-lens  the  increase  in  size  of  the  surface  alveoli  can  be 
rea<lily  seen. 

Lesions  associated  with  emphysema. — Lumjfi, — Although,  in  the 
majority  of  cases,  bronchitis  and  emphysema  stand  related  to  one  another 
as  cause  and  elfect,  it  is  nevertheless  true  that  when  emphysema  has 
become  established  it  increases  the  tendency  to  bronchitis. 

The  over-distended  air- vesicles  compresd  and  ol "struct  the  capillaries 
and  impede  the  circulation  through  the  pulmonary  and  bronchial  vessels. 
The  bronchial  mucous  membrane  becomes  congested,  and  the  conditioa 


th  IS  established  greatly  increfises  the  liability  to  inflaniinatorj  attacks. 
Rupture  of  dilated  vesiclos  may  leafl  to  prioumothoiax ;  but  if  the  [ilmira 
i  jfyrer lying  the  site  of  nipjtom  roiiisuns  intaet,  interlobnlnr  eniphysemH 
results.  Death  is  rarely  due  to  piieiuiiutboiitx  so  Ciiusetl,  but  one  such 
case  hiis  been  observed  by  myself,  and  othera  are  on  record. 

BronM, — As  alrciidy  deserilitd,  the  bronchi  are  often  found  obliterated 
and  fojining  tkiri  tibious  bauds  in  large  euipliyjseriiatous  buila^ ;  they 
are,  however,  occasionally,  but  not  com ni only,  found  dilated  to  a 
in«jder;ite  degive  in  lean  ailvanceti  eases  of  general  emphysema,  and  moio 
often  in  locJilised  emphysema.  In  the  atrophic  form  the  bronehial  walla 
are  usually  thin  ;  in  other  forms  they  may  lio  somewhat  thickened,  as 
may  also  be  the  walls  of  the  vesicles  and  interaheolar  passages, 

Ihart. — The  obstruction  to  the  flow  of  blood  through  the  ca|)illariea 
of  the  lungs  naturally  increases  the  pressui'e  within  the  pulmonary  artery 
tOid  requires  a  more  foreilde  contraction  of  the  light  ventricle.  This 
leads  t^  hypertrophy  of  the  ventricle,  and  thus  for  a  time  equilibrium 
may  bo  restored.  But  wheu,  from  any  cause,  the  structural  integrity  of 
the  new  muscular  tissue  is  impured,  particularly  if  at  the  same  time 
greater  stress  is  thmwti  upon  the  right  ventiick\  dilatation  foilowSj  the 
tricujspid  orifice  enlarges,  and  the  valve  becomes  incompetent. 

The  right  auriLle,  probably  already  somewhat  enlarged,  now  under- 
goes still  further  dilatation,  and  the  superior  and  inferior  vena?  cava^  are 
similarly  affected.  Congestion  of  all  the  organs  which  are  drained  by 
the  Bystemic  veing  nc-cessarily  follows.  The  portal  system  may  become 
involved  at  a  later  period.  This  sequence  of  events  is  not  unconimoidy 
initiated  by  an  attack  of  bronchitis. 

The  dilatation  and  hypertrophy  of  the  right  ventricle,  including  the 
conua  arteriosus — ^for  the  latter  is  always  involved— are  usually  found 
on  autopsy  to  be  associated  with  similar  but  less  advanced  changes  in  the 
l^t  ventricle  ;  a  restilt  prolmbly  due,  at  least  in  pirt,  to  their  intimate 
aooociAtion  both  in  structure  and  functional  acti\  ity. 

Degenerative  changes  are  often  observed  in  the  heart  in  emphysematous 
subjects,  and  the  im|3aired  nutrition  of  the  musctdar  \valls  may  bo  due  to 
obetniction  to  the  return  of  blood  by  the  coronary  veins. 

As  a  result  of  the  enlargement  of  the  lung  and  the  permanently 
depressed  state  of  the  diaphragm ^  the  position  of  the  heart  Ijecomes 
altered.  It  lies  lower  in  the  chest,  and  its  axis  is  more  nearly 
horizontal.  The  front  of  the  heart  is  fonned  entirely  by  the  enlarged 
right  ventricle  and  auricle.  The  alteretl  position  and  size  of  the  organ 
aC420unt  for  the  pulsation  commonly  observed  in  the  epigastrium  in  well- 
marked  c^,ses  of  emphysema ;  but  of  these  two  factors  the  change  of 
position  is  the  more  imfxjrtant. 

Secondary  changes  of  a  fibroid  character  are  not  infrequently  found 
in  the  tricuspid  and  mitral  valves  ]  and,  more  rarely,  in  the  aortic  valve 
alsa 

lAver, — ^The  changes  in  the  liver  resulting  from  chronic  venous  con- 
gestion are  too  well  known  to  require  complete  description.     Tlie  organ 
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is  enlarged  and  the  hepatic  veins  are  dilated.  The  section  presents  the 
"  nutmeg "  char tieter,  and  there  h  some  degree  of  inciuration  ;  but 
einj>hysema  alone  is  as  powerless  as  chixniic  mitral  disease  to  produce  a 
true  eirrh<>sia. 

The  kkhietfs  may  be  enlarged  and  cyanotic,  hut  in  a  considerable 
proportion  of  cases  they  are  granular  from  the  presence  of  chronic 
inter!?titi:il  nephritisj  a  disciise  with  \rhich  emphysema  is  rtot  uncommonly 
a^sriciated.  The  spleen  is  as  a  rule  enlarged  and  hard,  Imt  its  condition 
Taries. 

Chronic  venous  congestion  of  the  stifmoclL  may  give  rise  to  catan*h 
and  ha'^morrhago  into  the  nuicuus  membmiie.  The  i/niin  also  shows 
evidence  of  venous  congestion. 

As  consideral:*lo  dilierences  exist  in  the  symptoms  ajid  physical  signs 
which  characterise  the  varitaus  forms  of  emph\'sema,  it  is  necessary  to 
describe  them  under  their  respective  headings. 

Symptoms  of  large-lunged  emphysema.^ — The  s^^nptoms  strictly 
referable  to  emphysema  are  very  few,  the  condition,  apart  from  its  com* 
plications,  being  one  of  which  patients  have  little  or  no  knowledge,  and 
one  of  iv'hich  therefore  they  rarely  c*)m plain. 

Di/sj/meii  is  the  most  importitnt  symptom,  hut  even  this  is  seldom 
mentioned  until  it  has  become  somewhat  uigent :  it  is  in  profwrtion  to 
the  extent  of  the  disciise.  At  iirst  slight,  and  only  experienccvd  on 
exertion,  especially  on  walking  uphill,  it  may  gradually  incjease,  untO  in 
the  end  not  only  exercise^  but  even  movement  becomes  impossible* 

It  is  always  much  increased  daring  an  intercurrent  attack  of  bron- 
chitisj  and  tends,  as  the  disease  progresses,  to  occur  in  paroxysms,  a 
cone bt ion  to  which  the  term  **  bronchial  cisthma  "  is  usually  appbed.  The 
asthmatic  element  in  such  eases  may  either  arise  directly  from  the 
emphysema — the  more  common  order — or  the  emphysema  may  he  a 
CDnset|Uence  of  asthma*  The  difficulty  of  breathing  is  increased  by 
anything  which  interferes  with  the  descent  of  the  diaphragm,  such  as 
flat  id  en  t  distension  of  the  stomach  or  intestines,  stoop  ingj  or  sitting  in  a 
low  chair  after  a  meal.  Orthopncea  follows  as  the  disease  progresses, 
the  pitient  sleeping  either  propped  up  with  pillows  or  in  a  sitting  positioiL 

Ct/iinosis  may  be  considerable,  even  whilst  the  jKitieni  is  still  capable 
of  movement — a  combinati<m  rarely  met  i^ath  except  in  this  disease, 

CkmgL — Suft'erers  from  emidiysema  are  rarely  free  from  cough  for 
long  intervals,  although  cough  is,  strictly  speaking,  due  rather  to  the 
condition  of  the  bronchi  than  to  the  change  in  the  lungs.  It  is  loud, 
harsh  and  wheezing,  and,  like  the  dyspnoia,  may  occur  in  paroxysms. 
It  is  always  nioie  troublesome  in  the  winter,  and  particularly  so  wheu 
the  weather  is  cold  ami  damp,  or  when  fog  is  ])resent. 

EjrpedfmiUmh — Emphysema  does  not  of  itself  give  rise  to  secretion, 
hut  it  is  by  no  means  uncommon  for  patients  to  expectorate  a  small 
quantity  of  mucus  to  which  the  descriptive  word  **  pearly  "  is  usually 
applied.  When  bronchitis  occurs,  expectoration  becomes  profuse,  and 
passes  through  the  various  phases  usual  in  this  disease. 


Htrnt^fpttfm^  although  an  nniisiial  complication  of  emiihysema,  may 
©eeur,  and  may  even  proAe  fatal  It  is  generally  sniiUl  in  amount. 
Having  rt'guiTl  to  the  frequent  association  of  atheroma  of  the  pulmonfiry 
artery  with  emphysema,  it  is  perhaps  surprising  that  rupture  does  not 
more  often  happen. 

The  apjffUtf  is  often  poor ;  coin[)lainfc  may  he  ma^le  of  flatulent  dis- 
tension of  the  stomach  and  intestines,  and  eonstipation  is  not  imeommon. 

The  deficient  aeration  of  the  lilood  may  give  rise  to  drowsiness  and 
headache. 

The  arteries  are  badly  filled  owing  to  the  distension  of  the  venous 
system,  and  consequently  the  pulse  is  siuall  and  weak.  The  blood- 
pffsssure  is  low,  but  may  be  obser\'cd  to  rise  during  the  act  of  coiigliing 
(Jenner),  In  the  later  stages,  when  the  muscular  tissue  of  the  heart 
haa  undergone  degenerative  changes,  its  action  often  becomes  irregidar 
and  intermittenL 

The  veins  of  the  neck  are  usually  distended,  and  they  may  pulsiite 
and  fill  from  lielow.  Filling  from  lielow  is  a  sign  that  the  valves  at  the 
orifice  of  the  jugular  veins  are  irioompetcnt.  Forcilile  pulsation  usually 
indicates  that  the  tricuspid  valve  is  iuctunpctcnt,  but  a  slight  impulse 
may  b©  the  result  of  the  impact  of  the  blooil  against  the  tricuspid 
valre  being  transmitted  through  a  distended  i-ight  auricle  to  the  over- 
filletl  jugidar  vein,  or  it  may  p^Jssibly  be  due  to  the  systole  of  the 
auricle. 

An  impidae  may  also  be  produced  in  a  dist-ended  jugular  vein  by  the 
systolic  wave  in  the  underlying  carotid  artery. 

The  phymofjiiomy  of  emphysema  is  cbaracteristie.  In  the  earlier  stages 
of  the  dise«"ise  the  face  is  fnlb  the  lips  are  thick,  and  the  mucous 
surface  is  congested.  At  a  later  stage,  when  emaciation  has  occurred,  the 
afipearance  alters.  The  lines  of  the  forehead  are  now  deep,  the  brows 
knit,  the  nai^olaliial  folds  distinctj  the  ex^iressiou  careworn.  The  face  is 
of  a  faintl}^  bluish  tint,  the  colour  being  well  marked  in  the  lips,  which 
are  thickeneil ;  the  eyes  are  prominent,  and  the  conjunctivse  injected. 
At  a  still  later  stiige  there  may  be  weil-markod  cyanosis  of  the  face. 
The  signs  of  venous  congestion  always  tecome  more  obvious  on  exertion. 

Clubbing  of  the  fingers  and  toes  is  often  well  uKiiked,  especially 
when  emaciation  has  occurred. 

The  abdomen  is  usually  somewhat  distended ;  the  liver  ami  spleen 
are  enlarge^]  from  congestion,  and  assume  a  lower  position  than 
normal  ;  catarrh  of  the  stomach  and  intestines  is  apt  to  cause  dyspepsia 
and  flatulent  distension.  Gilileraa  of  the  lower  extremities  is  often 
pi-esent  in  the  latest  stages  of  the  disease,  and  dropsy  of  all  the  serous 
cavities  with  anasarca  may  occur  when  tliere  is  pronounced  failure  of  the 
heart.  All  the  symptoms  above  described  become  more  marked  during 
intercun-ent  atuicks  of  bronchitis ;  some,  indeed,  are  preseiit  only  at  such 
lime^ 

Fktfdcal  ejeaminaiwn ;  iiu}wctkm .—T\\^  chest  tends  to  undergo  en- 
largement in  all  its  diameters,  but  particularly  in  the  antero-posteaor, 
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owing  to  exaggeration  of  the  dorsal  cun^e,  and  to  the  curva  rhe 

stern  I  in  I  in  the  ojjposite  tliruetioiu 

The  angiihis  Ludovici,  marking  the  junction  of  the  mamibrium  with 
the  \tody  of  the  sternum,  h  prominent,  and  the  cosud  angle  is  much 
widened.  The  vertical  measurement  is  increased  i»y  tiie  duwnward  dis- 
plitcement  of  the  diaphragm,  and  the  **  oblique  diameters "  by  the  ribs 
becoming  mtne  nearly  horizontal  anil  the  interfipaees  wider.  Tins  form 
may  he  moiiirted  by  the  presenee  of  any  of  the  deformities  of  the  chest 
duo  to  riekcts  or  other  causes^  to  whieh  refereneo  has  aliciidy  been 
made;  but  otherwise  the  general  t-endency  of  the  chest  is  to  assume 
a  rounded  form — the  so-ealled  *Mjarrel  shaped  chest"  of  emphysema. 
The  rounded  outline  is  often  more  marked  in  the  upper  part  of  the 
chest,  whilst  in  the  lower  the  increase  of  the  transverse  diameter  is  more 
obvious* 

Tlie  clavicles  are  thrown  forward,  and  the  sterno-mast^ids  and  other 
muscles  of  the  neck  are  tense,  giving  the  neck  a  short  and  thick  appear- 
ance. The  supraclavicular  hollows  may  be  deep ;  but  if  the  apices  of  the 
lungs  arc  markedly  aii'eeted  the  normal  depressions  here  may  have 
disappearetb  Ttie  curvature  of  the  spine  causes  the  shoukler-s  to  be 
round,  and  in  extreme  cases  the  shoulder-blades  may  assume  almost  an 
horizon kd  position. 

The  upper  intercostal  spaces  may  present  an  even  surf/ice,  but  the 
lower  are  often  depressed.  This  becomes  more  marked  on  inspiration 
owing  to  the  non-expansion  of  the  emphysematous  lung,  Bulging  of  the 
spaces  may  he  well  marked  when  the  patient  coughs.  The  respiratory 
movements  are  restricted,  and  tbe  expiratory  act  is  much  prolonged  not- 
withstanding the  forcible  contraction  of  the  ahdomiual  muscles.  The 
gradual  expansion  of  the  chest  during  inspiration,  wdiich  is  characteristic 
of  health,  tends  to  be  replaced  by  a  uniform  upward  lift,  during  which 
the  accessory  muscles  of  inspiration  stand  out  in  strong  relief.  In  some 
cases,  however,  the  infra-axillary  regions  are  drawn  inwiirds  and  the 
sternum  projectcfl  forwards,  whilst  at  the  same  time  the  epigastric  region, 
insteiid  of  bulging  during  inspiration,  may  lie  visibly  depressed.  This 
recession  of  the  lower  ril»s  during  inspirati^m  is  often  well  marked,  and  may 
accom|>any  the  deformity  of  the  chest  ealleil  the  '' trans versely-constricU^d" 
thorax,  which  is  usually  a  relic  of  infantile  rickets.  The  downward  and  axial 
displacement  of  the  heart,  combined  with  the  hypertrophy  and  dilatation 
of  the  right  ventricle,  to  which  reference  !ias  aheady  been  m-wle,  are 
jointly  the  causes  of  tlie  epigastnc  impulse  commonly  observed  in 
emphysema,  A  horizontal  sulcus  is  observed  in  some  cases  to  extend 
across  the  body  from  side  to  side  altout  the  level  of  the  lower  part  of 
the  costal  arch.  A  broad  Hue  of  dilated  venules  is  oft^n  seen  in  em- 
physematous subjects  tending  oblitjuely  upwards  on  either  side  along 
the  line  of  the  lower  eosto- chondral  junctions,  and  across  the  base  of 
the  ensiform  cartilage,  and  therefore  corresjionding  roughly  with  the 
attachment  of  the  diaphragm.      It  is  rarely  complete  posteriorly, 

Ftdj/qt mi. ~ThQ  vocal  fremitus  is  diminished 
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Tho  impulse  in  the  proconlial  aroa  is  generally  feeble  owing  to  the 
cushion  of  lung  intervening  betweeen  diL^  heju  t  himI  the  chest  wall ; 
but  the  hypertrophied  right  ventnclej  in  the  ahsenee  of  much  cnhti'ge- 
meiit  of  the  lung,  may  cause  a  hearing  impulse  in  the  lower  sternal 
region. 

Percumfm. — A  h\^er-re8onani  note  will  bo  foiuid  in  regions  such  as 
the  precordial  and  hejxitie,  which  are  normally  tiul! ;  or  dulness  may 
still  be  present,  Init  o\'er  a  much  diminished  area  ;  whilst  liehind  it 
13  hy  no  meiins  urieoranion  to  fiml  well-marked  resonanee  m  low  as  the 
twelfth  rib.  Inspiration  and  expiration  make  but  little  change  either  in 
the  area  of  resonance  or  in  the  pitch  of  the  not<3  on  percussion, 

Auscidtatvm, — The  chartLCter  of  the  respirator}'  murmur  varies  with 
the  forai  of  the  pn^dominaiit  lesion,  whether  thi«  he  of  the  bullous  type 
or  general  in  its  distribution.  If  **  bullous/' the  Ivreath-souud  is  weak 
over  the  sternum  and  ahnig  the  margins  of  the  upper  lobes,  but  harsh 
l>enc3ath  the  outer  half  of  the  clavicle ;  whilst  in  the  ''  general "  fonu  the 
breath-sound  over  the  upper  lobes  is  everywhere  feeble.  It  is  right  to 
state,  however,  that  the  opposite  opinion  is  held  liy  some  author.  In 
place  of  the  normal  vesicular  raumiur  audihlo  on  inspiration  the  con- 
tinuous low-pitched  rumbling  sound  produced  by  the  contraction  of  the 
mujscle^  is  often  very  difcjiinct 

When  the  disejise  is  fully  established  the  expiratory  sound  is  almost 
invariably  prolonged,  often  very  markedly  so  j  in  fact,  during  an  inter- 
current bronchial  catarrh  its  duration  may  be  so  prolonged  as  to  be 
nearly  foiu-  times  that  of  inspiration. 

These  changes  in  the  respiratory  sounds  are  usually  most  obvious 
over  the  upper  part  of  the  chest ;  but  when  the  posterior  aspect  of  the 
longer  lobes  is  affected  the  breathing  will  be  weak  at  the  bases,  ami  fine 
crackling  rAles  may  be  present  there  also.  These  signs  are  important 
both  as  endence  of  advanced  disease  and  of  oedema  of  the  affected  parts 
of  the  lung. 

At  tlie  apex  of  the  heart  the  sounds  are  feeble,  the  characters  of 
the  first  sound  being  determined  by  the  relative  preprjTidcraneo  of 
bj^'^rtrophy  or  dilatation  of  the  right  ventricle.  In  the  former  ca-^e 
it  is  low-pitched  and  prolonged,  in  the  latter  short  and  sharp,  but 
weak.  The  point  of  maximum  intensity  of  the  sounds  at  the  base 
is  lower  than  normal,  ami,  owing  to  the  increa??ed  tension  in  the 
pulmonary  artery,  the  second  sound  is  accentuated,  and  may  be  re- 
duplicated 

A  rough  murmur  is  often  audible  in  cases  of  emphysema  about  the 
eternal  end  of  the  aixth  left  interspjice  and  over  the  seventh  rib,  close  to 
the  base  of  the  ensifoi-m  cartilage.  It  is  systolic  in  time,  usually  short, 
sharp,  localisetl,  and  superficial,  and  it  often  more  nearly  resembles  a 
rough  reduplication  of  the  fi i^t  sound  than  a  mumuir.  It  maj^  be  due  to 
a  "  white  patch  '^  on  the  anterif »r  surface  of  the  right  ventricle,  a  con- 
dition often  present  in  emphysema.  The  effect  of  change  of  position  of 
the  body  on  this  sound  is  variable.     It  may  disappear  or  renrnin  un- 


changed.  The  only  importance  of  the  sign  arises  from  the  fuct  that  it 
ii*  very  likely  to  be  mistaken  for  the  morrntir  of  mitral  regiirgittition. 

Symptoms  of  small -lunged  emphysema. —In  this  fomi  of  the 
disease  the  symptoms  are  much  less  pronounced.  The  most  important 
change  in  the  lungs — the  atroj>hj — is  but  a  part  of  a  general  process  of 
wasting  in  which  all  the  tissues  of  the  body,  including  the  iihK>d,  share 
alike.  The  respiratory  needs  are  therefore  less,  and  they  may  be 
iulequateiy  met  by  a  nmaller  pulmonary  area.  The  capaeity  for  exertion 
is  limited  because  of  the  feebleness  of  nniseiilar  power  j  and,  in  the  absence 
of  eftort,  there  may  he  little  or  no  dyspinea. 

Ant»ther  point  of  dift'ereiice  from  the  variety  just  considered  ia 
that  ati'ophic  emph^'sema  is  rarely  complicated  by  attacks  of  l»ronchial 
asthma  ;  but  intercujTcnt  bronehitia  may  induce  dyspneeu  which >  although 
difTering  in  its  mode  of  onset,  is  hardly  less  in  degree  than  that  which 
characterises  the  asthmatic  paroxysm. 

P/it/sitvl  examimtimfi ;  im^j^rtitm.  —  The  emaciated  and  withered 
appeaninee  of  the  suljjects  of  this  foiTu  of  the  disease  has  already  been 
mentioned.  The  evidences  of  venous  obati-uction,  such  as  cyanosis  and 
clubliing  of  the  fingers,  are  absent  j  as  also  are  the  effects  which  that 
condition  provinces  in  the  size,  shape,  and  position  of  the  heart.  The 
chest  assumes  the  Itarrel  shajie  as  a  result,  not  of  a  process  of  etdargement, 
l)Ut  of  **  shrinkage "  in  all  its  diameters,  and  especially  in  the  latcral. 
The  gnidnal  diminution  in  the  size  of  the  lungs  is  in^cessjirily  aecom- 
panictj  by  a  recession  of  the  ribs,  which  assume  a  more  oblique  poBition. 
The  intei'spaces  from  the  first  to  the  fourth  on  the  front  of  the  chest  ai*e 
often  both  wide  and  deep ;  hut  the  increased  obliquity  of  the  lower  ribs 
tends  to  a [) proximate  them,  so  that  the  iMt*>rs paces  may  be  obliterated, 
or  adjacent  ribs  may  even  overlap  each  other. 

Inspiration  is  shallow,  the  rigid  thorax  moves  as  a  whole,  the  upper 
intersfnaces  recede,  and  descent  of  the  diaphragm  is  restricted, 

Percussimi. — The  note  is  hyper-resonant,  but  it  tends  to  be  clearer  in 
tone  and  more  tympanitic  in  quality  than  in  the  hirge-Iunged  variety.  The 
area  of  precoRlial  dulness  is  not  diminished  and  may  possibly  be  increa&ed. 
The  former  statement  applies  also  to  the  hepatic  dulness. 

AusfiiJtatwiL — The  breath -sound  is  we^ik,  but  the  expiratory  sound  is 
not  prolonged  to  nearly  the  same  extent  as  in  large-lungeti  emphysem4i. 
Adventitious  sounds  are  not  necessarily  present,  but  the  coexistence  of 
chronic  bronchitis  is  so  common  as  to  make  their  complete  absence  veiy 
rare;  fine  and  meflium  bubbling  rales  maybe  heard  over  the  bases  of 
both  lungs»  Fine  crackling  rales  may  be  audible  over  the  same  area  if 
o&dema  is  present 

Other  pnlmonary  complications  mil  give  rise  to  the  auscultatory  signs 
hy  which  they  are  usually  characterised,  modified  to  some  extent  by  thd 
presence  of  emphysema. 

Symptoms  of  loeallsed  emphysemEU^On  reference  to  what  has  l)eon 
state<l  as  to  the  mode  of  pro(hi€tit>n  and  ci}miuon  sites  of  this  variety 
of   emphysema,   it  will  be   seen    that  the   symptoms   must  necessarily 


depend  ujjon  tho  confJiti(;>n  to  which  it  is  secondary.  It  miiy,  however, 
be  repeated  that  it  is  froqiieutly  a  sequence  of  tuherctilosis,  and  its  pre- 
sence at  the  apex  of  a  king  should  suggest  the  possibility  of  such  a  con- 
tiection^ 

An  enlargement  of  one  lung  or  of  a  portion  of  it,  consetjuent  on  disease 

contraction  of  the  opposite  hmg^  h  not  necessarily  due  to  craphy* 

;  it  may  be  a  true  hypertrophy.     The  test  hy  which  the  two  con- 

itions  are  disitingiiished  is  that  of  functional  activity.     If   this   is  m- 

I,  the  eidargenient  must  he  regarded  as  hypertrophy  ;  if  diminished, 

MS    probably    due    to   emphysema :    in    the   former  case  the    breathing 

is  puerile^  tii  the  latter  it  is  usually  feeble  with  prolonged  expinitioiL 

Symptoms  of  aeute  vesicular  emphysema, ^ — As  already  stated  this 
<oniiitioii  is  only  recognised  as  a  form  of  the  disease  in  deference  to 
tradition. 

It  originates  diiring  a  stat-e  of  extreme  dyapncea,  tlie  urgency  of 
wliich  it  doubtless  increases ;  but  the  result  to  the  patient  is  prolably 
determined  almost  invariably  by  the  nation  of  the  exciting  cause  and  not 
by  the  effect  prtKiuccd  ujion  the  lungs.  Cyanosis  may  very  likely  be 
observed  during  the  attack. 

The  chest  will  Ite  in  a  condition  of  extreme  inspiratory  distension, 

I  The  nature  of  the  hreiith  sounds  and  adventitious  sounds  will  rary  with 
the  exciting  cause. 
The  diagnosis  of  the  large-lunged  foiTn  of  emphysema  rarely  presents 
SiUch  dirticulty.  It  is  suggested  by  a  history  in  which  cough  and 
dyepnGBa  are  prominent  features,  or  by  the  patient  being  engaged  in 
tome  occupation  known  to  involve  severe  muscular  etlbrt ;  it  is  continued 
on  examination  by  the  alteration  in  the  form  of  the  chest,  the  hyper- 
resonance  on  percussion,  diminished  movement  and  feeble  respiratory 
sounds — signs  which  are  present  on  both  sides  of  the  chest 

Error  h^is  apparently  arisen  at  times  from  pneumothorax  being  mis- 
taken for  this  form  of  emphysema.  In  such  cases  the  methodical  ex- 
amination of  the  chest  has  prcibably  been  neglected,  and  undue  reliance 
placed  upon  one  step  in  the  process,  possibly  on  percussion.  In  pneumo- 
thorasc  the  enlargement  of  the  affected  side,  the  obliteration  of  the 
interspaces,  the  absence  of  movement  contrasting  iSrith  the  increased 
movement  of  the  healthy  side— if  it  be  heiilthy,  the  displacement  of 
tbe  heart  to  the  sound  side^  the  more  amphoric  note  on  percussion,  and 
tlie  abeence  of  the  breath-sounds,  or  their  amphoiic  quality,  are  signs 
which  combine  to  fonn  a  picture  that,  in  well-marked  cases,  should  be 
unmistakable. 

It  is  possible,  however,  for  a  collection  of  air,  confined  by  firm  adhesions 
to  a  very  small  part  oidy  of  the  pleural  cavity,  to  give  rise  to  signs 
which  may  be  mistaken  for  those  of  emphysema.  Such  a  case,  due  to 
the  rupture  of  an  emphysematous  bulla  near  the  base  of  the  lung,  came 
under  my  own  notice.  It  is  sufficient  to  mention  it  as  a  possibility 
to  be  borne  in  mind  without  discusaing  in  detail  the  diagnosis  of  a  con- 
dition of  such  rare  occurrence. 


Anenrjsm  of  the  transverse  piirt  of  the  arch  of  the  aorUi  cuinpressitig 
the  trachea  may  he  mistaken  for  emphysemti  with  bronchitis.  The 
traeheal  stridor  and  hrassy  coiigh^  the  duliiess,  or  at  any  rate  the 
absence  of  increased  resonance  over  the  manubrium,  and  the  loud  tracheal 
breathing  over  the  same  area  uatially  suffice  to  prevent  error. 

"Emphysema  and  bronchitisi"  is  oecasiotially  the  diagnosis  on  ad- 
mission til  h<jspital  of  cases  in  which  the  primary  disease  is  really  stenosis 
of  the  mitral  orifice ;  cardiac  faihire,  pulmonary  engorgement  and  cwleraa 
have  supervened,  and  the  mniTour  has  disapjieared.  After  a  few  days  of 
rest  and  treatment  considerable  improvement  as  a  rule  takes  place,  the 
murmur  again  becomes  audible,  and  the  true  nature  of  the  case  is  then 
obvious. 

True  cardiac  dyspncea  is  distinguished  from  that  accomj>anying  em- 
physema by  its  " jiariting '*  character;  but  faihue  of  the  right  heart  often 
follows  upon  long-standing  emphysema,  and  the  dyspna^i  is  then  the 
resultant  of  the  two  conditions  and  partakes  of  the  characters  of  both. 

An  examination  of  the  sputum  for  tubercle  bacilli  should  always  be 
made  in  crises  of  emphysema  and  lironehitis,  particnlaily  in  such  as  are 
accomp^inied  l>y  marked  emaciation.  In  the  fibroid  form  of  pulmonary 
tuberculo^jis,  which  is  often  associated  with  emphysema  (not  so-called 
**  fibroid  phthisis  "X  bacilli  may  be  absent  and  the  true  nature  of  the 
disease  may  only  be  discovered  on  autopsy.  The  absence  of  pyrexia  in 
such  cases  is  not  a  distinguishing  symptom  of  much  value ;  fibroid  tuber- 
culosis being  often  unaccompanied  by  fever,  at  any  rate  for  intervals  of 
considerable  duration. 

The  diagnosis  of  the  atrophic  form  of  emphysema  is  but  rarely 
attended  with  difficulty. 

Progrnosls. — ^Tme  emphysema,  that  is,  dilatation  with  atrophy,  is  a 
permanent  condition,  with  a  decided  tcTidency  to  advance.  But  whether 
it  increase,  and  il  so,  at  what  rate,  depends  chiefly  upon  the  continuance 
of  the  exciting  catise,  which,  in  the  great  majority  of  cases,  is  the  cough 
of  catarrh  or  bronchitis.  If  the  patient  is  able,  by  change  of  residence 
or  in  other  ways,  to  shield  hiraaelf  from  adverse  conditions  of  climate, 
the  disease  may  remain  stationary.  Under  any  circumstances  its  course 
is  chronic,  and  life  only  becomes  endangered  w  hen  complications  arise. 

The  extent  of  the  lesions  will  natunUly  influence  the  prognc»sis  ;  but 
the  etfect  produced  upon  the  heart  and  circulation  is  a  far  more  important 
factor  in  determining  the  probable  dui-ation  of  life.  As  dyapncea  is  the 
chief  e\ndencc  of  this  efl'ect,  its  degree  during  rest  and  on  exertion  be- 
comes one  of  the  main  elements  in  prognosis.  The  condition  of  the  veins 
of  the  neck  as  to  over-distension,  pulsation,  and  filling  from  below,  is  an 
importiuit  guide  to  the  state  of  the  right  side  of  the  heart. 

The  existence  of  enlargement  of  the  liver,  tedema  of  the  legs,  ascites, 
and  albuminuria  marks  an  advanced  stage  of  cardiac  failure. 

The  presence  of  renal  complications,  particularly  chronic  interstitiAl 
nephritis,  is  of  especial  importance  in  prognosis. 

iFeatment, — SuHerers  from  emphysema  rarely  ask  for  advice  on  this 
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grouml  alone»  the  disease  being  one  of  tho  existence  of  which  the  laity 
may  be  said  to  be  ignorant.  As  a  nil*?,  no  cumplaint  is  mmh  of  the 
accompanying  dyspnciea ;  the  patient  has  become  so  habituated  to  it  that 
he  hiis  ceased  to  regard  it.  In  the  maprity  of  cases  the  condition  ia 
discovered  when  an  intercurrent  attack  of  bronchitis  leads  to  an  examina- 
tion of  the  chest.  Atrophy  of  the  alveolar  walls,  destraction  of  the  capil- 
laries, and  wasting  of  the  el.istic  tissues  are  changes  which  cannot  he 
repaired ;  and  a  return  to  the  normal  state  is  only  possible  in  the  cases 
ol  temporary  over-distension  which  occur  for  the  most  part  in  young 
Bubjocts,  as  a  result  either  of  laryngeal  olistruction,  apasm,  or  whooping- 
cough,  or  of  bronchitis  accompanying  an  acute  disease,  such  as  measles. 

Much,  however,  may  be  done  to  stay  the  progress  of  the  disease  by 
shielding  the  imtient  ftom  further  attacks  of  bitmchitis,  or  by  advising  a 
cessation  of  any  oecu|mtiun  which  necessarily  involves  a  strain  upon  the 
respiratory  organs.  Tre^itment  may  also  be  usefully  directed  towards 
the  relief  of  the  secondary  ell'ecta  upon  the  heart  and  circulation. 

Emphysema  once  established  undoubtedly  disposes  to  bronchitis  ;  it 
is  therefore  of  the  first  importance  that  ali  known  causes  of  catarrhal 
inflammation  should  be  carefully  avoided.  Those  whose  means  permit 
will  be  well  advised  to  spend  the  ivinter  and  spring  in  a  warmer  climate 
than  is  to  bo  found  in  this  country  at  such  times ;  many  sufferers,  how- 
ever, although  they  know  this  full  wellj  are  prone  to  delay  their  departure 
unduly,  and  an  early  November  fog  finds  them  still  here ;  the  result  too 
often  18  a  severe  attack  of  bronchitis  and  much  increase  in  the  emphy- 
sema* Persons  who  are  unable  to  leave  home,  if  they  hope  to  escape  an 
attack  of  bronchitis,  must  exercise  the  greatest  care  in  avoiding  cold 
north  and  cast  winds,  foggy  and  damp  air,  over -fatigue,  or  sitting  in 
draughty  rooms,  and  anything  likely  to  give  rise  to  a  chill  Notwith- 
standing ita  unsightly  appearance,  a  respirator,  or  woollen  "comforter" 
covering  the  mouth,  by  warming  the  incoming  air  is  of  real  service  in 
warding  off  attacks  of  bronchial  catairh. 

The  conditions  which  give  rise  t^:*  increased  pressure  within  the  air- 
paasages  have  already  boon  described  ;  it  will  be  sufficient,  therefore^  to 
state  that  it  is  absolutely  necessary  for  the  Butierer  from  emphysema  to 
ftvoid  them  if  he  wishes  to  escape  an  increase  of  his  disease. 

The  effect  upon  the  respiration  is  a  useful  teat  as  to  whether  any 
form  of  exercise  is  harmful  either  in  kind  or  degree  ;  if  it  causes  dyspnoea 
it  should  be  avoided.  The  bowels  should  not  be  allowed  to  become  c con- 
fined, as,  in  addition  to  the  gastro-intestinal  derangements  likely  to  ensue, 
much  harm  may  be  done  by  straining  efforts  in  defsecation. 

In  the  article  on  "  Aerotherapeutica  "  (voL  i.  p.  315)  a  full  description 
18  given  of  the  various  forms  of  apparatus  used  in  the  application  of 
conden&ed  air  to  the  body  as  a  whole,  and  of  condensed  or  rarefied  air 
to  the  respiratory  surface  in  emphysema.  Notwithstanding  that  much 
has  been  done  in  recent  years  to  render  our  knowledge  of  this  liranch 
of  treatment  more  exact  it  is  still  but  little  used  in  this  country.  This 
is  doubtless  due  to  the  fact  that  patients  are  rarely  under  treatment  for 
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emphyseraa  apart  from  it.s  complications ;  and  also  to  the  small  number 
of  ctim pressed  air  baths  aviiilable  for  use. 

The  cotidition  of  the  lungs  in  omphyscina  indicates  that  expiration 
into  rarefied  air  should  aifoiTl  relief.  I'his  proceeding  causes  a  diminution 
in  the  amount  of  residtmlair,  and  an  increase  in  the  volume  of  inspired  air; 
thus  a  partial  retraction  of  the  lungs  and  a  rise  in  the  position  of  the 
diaphragm  arc  brought  ahout.  These  changes  are  accomijanied  by  A 
lessened  circumference  of  the  chest,  and  by  an  increase  in  the  vital  capacity 
and  of  the  force  of  inspiration  and  expinition.  The  a|>|jaratus  of  Walden- 
Imrg,  of  which  a  description  will  be  found  in  the  article  on  "  Aerothera- 
pentics"  {loc.  cit)^  is  most  suited  for  this  form  of  treatment.  Expiration 
into  rarefied  air  produces  a  sense  of  extreme  constriction  within  the  chest 
and  certairdy  diminishes  the  amount  of  residual  air  The  "vital  capacity'* 
of  patients  with  emphysema  under  treatment  by  this  method  undoubtedly 
increaaes ;  but  this  result  catuiot  be  accepted  as  an  ahsolote  proof  of  its 
value^  as  it  also  follows  the  use  of  the  apparatus  by  those  whose  lungs 
are  structurally  sound,  practice  enabling  the  individual  to  obtain  a  better  m 
result.  ■ 

The  results  obtained  froni  expiration  into  rarefied  air  are,  however, 
much  less  satisfactory  than  thoso  which  attend  the  use  of  compressed  air 
applied  to  the  body  as  a  whole. 

I  have  given  a  prolonged  trial  at  the  Brompton  Hospital  to  the 
use  of  the  compressed  air  batli  in  the  treatment  of  emphysema  associ- 
ated with  bronchitis,  and  am  able  to  support  the  favourable  opinions 
expressed  by  Dr.  C.  Theodore  Williams  and  otbera  as  to  its  great  value. 

Patients  almost  invariably  state  that  they  breathe  more  freely  whilst 
in  the  Imtb  and  after  a  considerable  number  of  baths  {from  20  to  50 
or  more)  have  been  taken  ;  this  feeling  becomes  continuous,  and  has 
remained  whilst  the  patients  have  been  under  treatment  The  greater 
capacity  for  exertion  which  follows  the  use  of  compressed  air  baths  in  _ 
emphysema  has  been  tested  by  observation  of  the  grarlually  increasing  ■ 
facility  with  which  patients  thus  treated  have  been  able  to  mount  a 
flight  of  steps  which  leads  from  the  btisement,  where  the  bath  is  situated, 
to  the  "gallery"  (wards)  occupied  by  them.  Patients  who  at  first  were 
obliged  to  use  the  lift  to  return  to  their  ward,  or  were  only  able  to  climb 
the  stairs  with  many  halts  to  take  breath,  have  been  enabled  gra<iually 
to  reduce  the  nvmiher  of  stoppages  on  the  ascent ;  and  many  have  at 
length  been  able  to  return  from  tlie  basement  to  the  uppermost  floor 
without  stopping  once. 

In  addition  to  the  greater  freedom  of  respiration  and  increased 
capacity  for  exertion,  the  cough  becomes  less  frequent  and  the  quantity 
of  expectoration  is  reduced. 

It  is  not  quite  clear  how  these  favourable  results  are  produced- 
In  a  healthy  person  the  efi"ect  on  the  respiratory  organs  of  submit- 
ting the  body  as  a  whole  to  air  gradually  condensed  to  the  extent  of 
three-seven tha  or  one-half  an  atmosphere  is  to  cause  diminished  frequency 
of  respiration^  enlargement  of  the  lungs,  increase  of  the  vital  capacity. 
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and  probsiblv  also  an  intTease  in  the  amount  of  oxygen  absorbed.     The 

change  18  attributed  to  the  greiti^^i'  density  of  the  air,  and  conseiiuently 

to  the  increased  amount  of  oxygen  supplioci  to  the  lungs.     The  respira- 

^glory  power  and  the  elasticity  of  the  lungs,  both  during  and  aft^r  the 

^Hath,  are  increa^sed  ;  the  chest  is  enlarged  in  all  its  measurements,  and  the 

^Bliaphragm  assumes  a  lower  leveL     In  the  subjects  of  emphysema,  how- 

^■^ver,  the  eflect  of  the  Iwith  is  to  cause  a   reduction   in   the   size  of  the 

^Mhe^t«  as  aseertained  by  measurement  of  the  circumference  ;  and  also  in 

Vlhe  araount  of  distension  of  the  huigs,  as  pro%'ed  by  the  reappearance  of 

d illness  in  the  precordial  and  he]mtic  regions^     The  diaphnigm  is  raised 

instead  of  being  lowered^  and  epigastric  pulsation  may  be  replaced  by  an 

impulse  more  nearly  in  the  normal   situation  of  the  apex   beat  of  the 

heart. 

It  appears  probaljlo  that  the  condensed  air  penetrates  into  parts  of  the 
lungs  which  have  l>een  Icmg  uTui^ed  in  respiration,  and  in  which  air  has 
been,  so  to  speak,  imprisoned  at  a  high  pressure ;  the  escape  of  this  air  is 
facilitate*!  and  contraction  of  the  lung  follows. 

In  some  cases  the  improvement  following  the  use  of  the  bath  is  but 
temporary,  and  in  cases  of  emphysema  accompanied  by  asthma  I  have 

» observed  very  severe  attacks  of  dy8pno?a  to  follow  very  shortly  after  a 
Wh.  If  this  should  occiu-  after  the  seconfl  l>athj  it  is  generally  better 
to  discontinue  its  use.  Many  cases  of  asthma  are,  however,  greatly 
benefited  by  this  method  of  treatment. 

For  the  details  of  this  method  the  reader  is  referred  to  the  article  on 
"Artificial  Aerotherapeutics/'  vol,  i.  p,  310. 

The  treatment  of  an  attack  of  bronckitis  occurring  in  a  patient  the 

^tiubject  of  emphysema  is  not  materially  nio<^lified  by  the  latter  com  plica- 

Vtion ;  but  the  duration  of  the  attack  is  sensibly  prolonged,  and  the  danger 

to  life  is  much  greater,  owing  to  the  loss  of  power  of  expectoration  which 

restilts  from  the  diminished  elasticity  of  the  lungs. 

Spasmodic  dyspnoea  often  accompanies  an  attack  of  bronchitis,  and 
requires   the  use  of  such  remedies   as  stnimonium,  lobelia,  belladonna, 
grindelia^  or  iodide  of   potassium   in    large    doses,  in    addition    to    the 
ordinary  drugs  used  in  the  treatment  of  bronchitis.     The  desirability  of 
employing  morphia  in  such  cases  will  depend  chiefly  on  the  relative  pre- 
^■ponderance  of  the  spjismodie  or  the  catarrhal  factor.      The  nea.rer  the 
^Blttack  approaches  in  character  to  one  of   true  asthma  the  grejiter  is  the 
^Bprobability  of  relief  from  a  subcutaneous  injection  of  morphia  ;  whilst, 
^Bon  the  other  hand,  if  the  dyspnoea  be  chiefly  due  to  the  accompjinying 
^fbronchitis,  the  use  of  mor|>hia  may  be  attended  with  the  greatest  danger. 
The   history   of  previous  attacks,  the  mode   of  onset,  the  presence   of 
pyrexia,  the  character  of  the  adventitious  sounds — for  instance,  the  pre- 
sence of  6ne  or  medium  bubbling  rales,  indicative  of  an  affection  of  the 
Biuallest  bronchi  or  of  the  alveoli — and  particularly  the  condition  of  the 
bases  of  the  lungs,  are  some  of  the  points  to  be  considered  in  determining 
such  a  question.     In  the  treatment  of  tho  attacks  of  wheezing,  so  often 
met  with  in  emphysema,  apart  from  any  serious  bronchial  attack,  a  stimu- 
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lating  liiumcot  coiitiiiniiig  tnqK^ntine  and  iodine  nibbed  into  thr 
oftL'ii  of  miicfi  service.     Iodide  ui  pot.xssiniii  in  doses  of  five,  eiglr. 
grains  three  timesi  daily,  in  com bi nation  witb  exti-act  of  stramonium  and 
carbonatei  of  ammonia^  generally  aUbixla  relief.     In  tbe  intervals  of  com- 
parative  freedom  from  such  attacks,   and  often  throughout  the  winter ■ 
m'^nths,  the  adminis^tmtion  of  eod-liver  oil  is  hatTlly  of  less  service  than  in  ™ 
cat^es  of  puhnonary  tuberculosis*     It  is  of  special  benefit  when  nutrition 
is  failing,  as  is  coraraonly  the  case  in  advanced  stages  of  the  disease, 
and  in  the  atropbous  emphysema  of  the  aged.     Iron  in  combination  vnt\i 
spirits  of  chlorofomi  is  often  taken  by  patients  with  emphysema  with 
much  benefit. 

Turpentine,  terebene,  and  balsamic  remedies  are  of  service  where  ex^ 
pectoration  h  excessive  ;  this  symptom  is,  however,  due  to  the  accompany- 
ing bronchitis,  and  its  treatment  is  described  in  the  article  on  that 
subject 

Cyanosis  is  an  indication  for  venesection,  and  the  necessity  is  urgent 
when  there  is  evidence  of  great  overnl  is  tension  of  the  right  side  of  the 
heart,  with  tricuspid  regurgitation,  pulsation  in  the  jugular  veins,  and 
oedema  of  the  feet*  Digitalis  should  be  given  as  soon  fis  the  blood  haa 
been  drawn  ;  and  its  use  may  be  necessary  in  cases  which  are  not  so 
advanced  as  to  require  venesection. 

When,  as  is  not  uncommonly  the  case,  emphysema  super\"ene^  on 
bronchitis  of  gouty  origin,  the  existence  of  this  factor  in  the  case  must 
not  be  overlooked  in  the  treatment     The  same  statement  applies  to  the  ■ 
coexistence  of  chronic  interstitial  nepbritis.     It  must  not  be  assumed  at  " 
once  that  the  presence  of  a  small  quantity  of  albumin  in  the  urine  la  due 
merely  to  renal  congestion ;  search  should  be  made  for  casts. 

It  is  of  great  importance  in  cases  of  emphysema  accompanied  by 
attacks  of  dyspnoea,  occurring  et  night,  that  the  pfitient  should  not  take 
a  hea^y  meal  at  seven  or  half-past  and  retire  early  to  bed ;  by  so  doing 
he  is  very  likely  to  induce  an  attack.  Full  time  should  be  given  for 
digestion,  and  the  lighter  the  evening  meal  the  better;  such  patients 
should  dine  in  the  middle  of  the  day. 

Few  conditions  apart  from  bronchial  catarrh  are  so  likely  to  induce 
an  attack  of  dyspncea  as  flatulent  distension  of  the  stoma.ch.  This  is 
chiefly  to  be  avoided  by  att^sntion  to  diet ;  and  these  patients  are 
nearly  always  well  aware  what  food  suits  them  and  what  does  not. 
A  mixture  containing  bicarbonate  of  soda,  tincture  of  mix  vomica,  com- 
pound tincture  of  cardamoms  or  tincture  of  ginger,  with  a  bitter  infusion, 
taken  half  an  hour  before  meals,  may  prevent  such  an  attack.  A  dose  of 
blue  pillj  taken  twice  a  week  at  bedtime  and  followed  in  the  morning  by 
a  sab  no  purge,  is  often  beneficial  in  middle-aged  subjects  of  the  disease 
who  are  well  nourished  and  have  a  tendency  to  gout 
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Interlobular  or  Interstitial  Emphysebia 

The  escape  of  air  into  the  connective  tissue  of  the  liing  produces  a 
condition  to  which  the  above  name  is  applied. 

As  stated  in  the  previous  section,  it  has  nothing  in  common  with 
emphysema  of  the  lungs  but  the  name. 

The  air  appears  as  rows  of  beads  beneath  the  pleura  and  in  the  sub- 
stance of  the  lung. 

Wounds  of  the  limg  or  rupture  of  the  air-vesicles  from  over-strain 
during  violent  cough  are  the  most  common  causes  of  the  affection. 

I  have  specially  observed  it  in  connection  with  laryngeal  diph- 
theria, generally  after  tracheotomy  had  been  performed;  but  it  may 
occur  independently  of  that  operation.  The  air,  as  pointed  out  by  Dr. 
Champneys,  passes  from  the  tracheotomy  wound  downwards  into  the 
thorax  behind  the  deep  cervical  fascia.  From  the  mediastinum  it  may 
spread  along  the  connective  tissue  surrounding  the  bronchi  and  vessels, 
and  may  appear  on  the  surface  of  the  lung  as  small  beads  of  air  beneath 
the  pleura. 

Mediastinal  and  interlobular  emphysema  may  occur  in  diphtheria  when 
tracheotomy  has  not  been  performed,  probably  from  rupture  of  vesicles 
upon  the  surface  of  the  lung ;  and  pneumothorax,  from  perforation  of  the 
pleura,  may  follow. 

Pathology. — The  following  extracts  from  the  post-mortem  register  of 
the  Middlesex  Hospital  (2)  illustrate  the  changes  met  with  in  cases  of 
interstitial  and  mediastinal  emphysema : — 

Case  1. — Male,  age  3^  years.  Diphtheria ;  tracheotomy.  Extreme  sub 
cutaneous  enipbyseuia  of  the  face,  neck,  and  trunk ;  collapse  of  both  lungs ;  media- 
stinal and  subpleural  emphysema. 

Case  2. — Female,  aet.  6.  Diphtheria;  tracheotomy.  Lungs  fully  dis- 
tended ;  no  collapse  ;  air  in  anterior  mediastinum  ;  membrane  on  fauces  and  in 
larynx,  trachea,  and  bronchi. 

Case  3. — Female,  aet  5.  Diphtheria  ;  tracheotomy  not  performed.  Em- 
physema of  rout  of  neck  ;  mediastinal,  interlobar,  and  interlobular  emphy- 
sema ;  pneumothorax  (K) ;  ]>ulmonary  collap!^. 

Case  4. — Male,  ait  6.  Diphtheria ;  tracheotomy.  General  emphysema  of 
Bal)cutaneous  cellular  tissue  of  neck,  trunk,  and  arms  ;  lungs  almost  completely 
collapsed  from  double  prfeumothurax  ;  air  in  mediastiua  and  around  roots  of 
lungs  ;  membrane  011  tonsils  and  in  larynx,  trachea,  and  large  bronchi 

Case  6. — Male,  age  2  years.  Diphtheria ;  tracheotomy.  Larynx  completely 
blocked  with  membrane,  which  extended  throughout  the  trachea  and  main 
bronchi  ;  lungs  collapsed  in  patches  ;  emphysema  of  anterior  mediastinum. 

Case  6. — Male,  age  1 1  years.  Diphtheria  ;  tracheotomy.  General  em- 
physema ;  membrane  in  trachea  and  bronchi  of  left  lung,  latter  collapsed  ; 
marked  emphysema  of  anterior  mediastinum. 

Case  7. — Female,  age  4  years.  Diphtheria  ;  tracheotomy.  Interlobar  em- 
physema on  right  side ;  air  in  anterior  mediastinum ;  membrane  as  far  as 
lecondary  divisions  of  bronchi ;  numerous  areas  of  pulmonary  collapse. 


The  preceding  cases  illu,«>trate  the  lesions  coniinonly  found  in  associa- 
tion with  interlobular  emphysema  when  that  condition  occurs  in 
(li|>htheria;  tho  most  important  being  general  emphysema,  pneumothorax, 
and  pulmonary  collapse. 

Symptoms*— In  all  the  cases  above  described  in  which  tracheotomy 
was  |>erfDmnHl  there  would  necessarily  be  urgent  dyvspna^a  at  the  time 
the  trachea  wha  opened.  The  dys|aife<i  would  then  be  relieved,  but  tho 
occuixence  of  mediastinal  and  interi^Litial  emphysema  is  accompanied  by 
an  tncrcvtse  in  the  dyspmea.  If  pneumothorax  super veoesj  the  dyspnceitt 
becomes  extreme. 

Double  pneumothorax  is  necessarily  quickly  followed  by  death. 

The  breath-sounds  would  almost  certainly  be  weak  or  absent  if  the 
connective  tissue  of  tlie  lung  were  infiltratetl  with  air.  Pneumothorax 
would  be  characterised  by  its  ordinary  physicid  signs. 

Interlofjidar  emphysema  is  rarely  recognised  during  life.  It  may  be 
Buspeeted  when  subcutaneous  emphysema  is  present,  or  when  pnt^mnu- 
thorax  occurs.  The  latter  is  a  serious  complication.  It  is  probable  that 
tha  condition  her-e  described  is  often  present  but  h  unsuspected,  and  that 
the  air  is  aljsorbed  when  recovery  tiikes  place. 

No  definite  ireainuni  can  be  adopted  for  tho  condition. 

J.  K.  Fowler. 
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ON    ASTHMA   AND    HAY    FEVER 


AsTmiA  is  a  paroxysmal  dyspncea  which  often  manifests  itself  quite 
suddenly  and  from  a  great  variety  of  causes ;  and  which  may  subside 
a^aiii  with  like  rapidity.  The  respiration  in  tlic  intervals  may  or  may 
not  be  ne.«rmal. 

It  is  usnally  divided  into  primary  or  idiopathic  and  secondary 
or  spasmodic  asthm?L  The  latter  kind  appears  to  originate  from  more  or 
less  l>rorichial  catarrh.  In  the  management  and  treatment  of  the  atrection 
it  will  be  necessary  to  take  this  distinction  fully  into  consideration  ;  but 
seeing  that  spasmt*dic  asthma  can,  and  certainly  does,  occur  independently 
of  local  and  chronic  irritation,  I  shall  first  consider  it  in  its  simplest 
foim  as  the  primary  disease.  I  shall  first  describe  the  features  of  an 
attack  of  asthma,  and  then  discuss  in  natural  sequence  its  causation,  its 
patholog)'^  and  the  general  management  of  the  asthmatic  patient. 
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Hay  fever  is  often  a  spasmodic  asilima  in  its  purest  form,  so  tliat  the 
two  maladies  will  be  considered  in  commoih 

Symptoms* — The  adkmaik  ]xiroxf/gr)i  may  eome  on  at  any  time.  A 
susceptible  or  morbidly  paroxysmal  subject— to  be  paroxysmal  more  «»r 
less  is  a  universal  attribute  of  organic  action — comes  into  contact  witli, 
say,  some  aniujfd  or  vegeuble  exlialation  ;  eats  some  indige^^tible  article 
uf  diet,  or  something  that|  while  irun>cuous  to  the  mass  of  mankind^  is 
known  to  be  In  tiume  way  prajmlicial  to  i>articular  imKviiiuals ;  or  in 
some  other  of  many  ways  taxes  his  range  of  accommodation  beyond  the 
murgin  of  its  power,  and  within  a  few  minutes  an  attack  will  begin.  The 
beginning  is  said  to  be  most  fret|netit  during  the  night,  when  the  patient 
has  had  his  first  sleep ;  for  instance,  at  two  or  three  in  the  morning  he 
suddenly  awiikes  with  a  stnffy  feeling  in  his  chest,  antl  within  a  short  time 
he  is  in  the  throes  of  an  att^ick  of  asthma,  Tliereni>on  he  is  cumpeil*jd  to 
ait  up  in  bed,  perhaps  to  rush  to  the  window^ ;  the  head  is  fixeil,  the 
shoulders  raised,  the  hunds  are  often  planted  well  down  npon  anything 
firm  upon  each  side  to  give  purchase  to  the  respiratory  mnsclee,  and  so 
the  sufferer  sits  labouring  at  his  breath.  Sometimes  he  bends  forward, 
sometimes  stands  leaning  npon  some  snpptnt;  but  the  object  in  all  cases 
ia  the  same^  to  give  the  respiratory  muscles  better  or  more  fixed  support 
from  which  to  act. 

The  pulse  is  usually  but  little  affected,  and  the  temperature  is 
normal 

In  bad  coses  the  face  is  of  an  ashy  pallor,  or  it  is  gray  and  leaden,  or 
dusky  from  w^ant  of  oxygenation  of  the  blood  ;  the  skin  is  covered  with 
jKrrspiration,  the  eyes  may  look  piominent^  tbe  nostrils  may  be  dilated. 
Few  diseases  produce  appeiirances  ^o  distressing  and  so  grave,  and  jet  it 
can  fortunately  be  said  that  an  attack  of  sjjasnjodic  asthma  never  kills. 
Probably  it  supplies  its  own  corrective  in  this,  that  after  a  certain  time  of 
agony,  or  certainly  of  ;nt*?nse  distress  and  anxiety  to  the  patient,  the 
irritated  centres  become  exhatisted,  the  spasm  is  gradually  ndaxed,  and 
the  patient  sinks  tti  sleep.  In  some  cases  the  relief  apt>ears  to  be  absolute  ; 
in  the  majority,  however,  it  is  only  comparative,  and  more  or  less  oppres- 
sion is  experienced  for  a  day  or  two,  suntetimcs  for  many  days;  or  the 
malady  may  abide  wnth  the  patietit  more  or  hss  continuously. 

During  an  attack,  although  the  patient  is  making  violent  efforts  with 
all  the  respiratory  muscles^  the  actual  movements  of  the  chest  wall  are 
little  imleed.  The  chest  may  plunge,  but  there  is  no  expansion  of 
the  thoracic  cavity.  On  the  contnu\v,  as  the  chest  walls  are  pulled  out- 
wards all  the  more  yielding  parts  are  doftressed  an<l  thus  the  itatercostal 
sjiaces  l>ecome  troughs.  The  epigfistrium  may  be  holhiw  or  fidl ;  the  aupra- 
8  tern  a  I  and  supraclavicular  spaces  are  greatly  exaggerated. 

The  actual  cofidition  of  the  ciiest  during  a  paroxysm  has  been  the 
subject  of  some  discussion.  The  getierully  accefUcd  de^i^criptioii,  following 
Salter,  is  that  it  is  in  a  state  of  over-distension,  the  diaphragm  being 
depress»^d  and  the  upper  part  of  the  abdomen  being  full  (Hyde  Salter 
and  Biermer).     The  movement  is  much  restricted,  and  thus  there  Is  a  very 
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short,  abortive,  suddenly  pul1c(l'U[>  inspiratinn,  atid  an  expimtinu  perhaps 
four  or  Eve  times  as  loii^  as  it  i^lnjuld  be.  The  percossicm  of  such  a  chest 
gives  a  hyper-resouaut  uote.  But  I  am  sure  that  I  have  seen,  as  stated 
by  Riegel  aud  others,  another  form  of  chest,  where  the  lower  parts,  if  not 
retracted  as  some  contend,  were  not  unduly  distended,  and  where  duliie«i 
rather  tlian  hyper-iesouauee  was  detected.  Aud  I  Irnve  always  supposed 
tlmt  in  these  cases  the  obstruction  in  the  smaller  bronchia  is  so  extreme 
as  to  lead  to  a  state  of  collapse.  Wilson  Fox  offered  this  explanation, 
and  the  whole  subject  will  he  found  discussed  in  bis  postljuiiiou^ly  pub- 
lished work,  A  Treatise  ou  Diseases  of  the  Lun<js  and  Flamj. 

The  attack  is,  however,  by  no  means  always  sudden  in  its  onset» 
perhaps  not  generally  so.  More  or  less  wbeeziness  and  constriction  of  the 
chest  may  exist  for  a  day  or  two  beforehand  ;  there  may  be  a  shorty  ratlier 
hollow  cough,  and,  if  the  dyspncea  be  at  all  pronounced,  nmcli  weariness 
on  exertion.  Thus  a  mild  or  threatening  attack  may  be  recognised  by  tlie 
onlooker  in  the  disinclination  to  all  movement  generally  shown  by  persons 
thus  affected. 

If  the  chest  of  the  asthmatic  be  auscultated  during  the  paroxysm  the 
chief  feature  is  an  almost  complete  absence  of  respiratory  muiiutir.  The 
chest,  as  I  have  said,  i>lunges,  but  there  is  no  corresponding  inspiratory 
wave ;  there  are  sibilant  rhonchi  and  muscular  rumbled,  and  a  variety  of 
odd  noises,  but  no  rt;al  ingress  of  air;  and  with  the  expiration  there 
may  be,  pcrha]>s,  a  long,  distant,  soft  sibilus,  the  sole  e\'idence  of 
the  respiratory  ebb.  The  disease  is  often  unequally  distributed  :  one 
side,  or  this  or  that  portion  of  one  lung  is  affected  more  than  the  other; 
the  asthmatic  storm  flits  about  the  lung,  now  lien?,  now  there,  aud 
when  the  disease  is  thus  unilateral  or  partial  it  is  liable  to  repeat  itself 
thus ;  so  that  we  surmise  that  tliere  is  some  local  disease  in  the  form  of 
bronchitis,  emphysema,  adherent  pleura,  and  so  on,  which  exercises  a 
permanently  determining  effect. 

It  is  said  that  when  an  attack  is  over  the  patient  is  free  from  liability  to  a 
recurrence  for  some  time.  But  in  all  proljability  this  def>end3  upon  the 
pa^t  duration  of  the  asthmatic  habik  Asthma,  hke  gout,  although  in  its 
earlier  years  markedly  periodic  in  recurrence,  tends,  as  the  patient  grows 
older,  to  become  erratic  in  its  manifestations,  botli  as  regards  the  time  of  its 
appearance  and  the  form  in  which  it  comes.  So  that  whereas  in  its  earliest 
appearances  it  comes  and  goes,  maybe  ivith  some  special  regularity,  later 
in  life  it  comes  but  it  does  not  go,  and  the  patient  thencerorward  is  suhject 
to  a  more  or  less  chronic  bronchitis.  And  in  all  old  cases,  in  which  the 
chest  is  damagoil  by  the  repetition  of  the  paroxysms,  emphysema  is  pro 
duced  with  its  attendant  chronic  bronchitis. 

As  the  atUck  ends,  expectoration  usually  begins.  In  the  earlier  stages 
of  the  paroxysm  the  brouchizil  tubes — to  jntlge  from  the  character  of  the 
Bigns^ — are  dry;  the  prevailing  soun<ls  in  the  chest  being  wheezing  sibilus 
and  rhonchus.  Under  the  intense  oppression  the  patient  longs  to  expec- 
torate, hut  is  not  able  to  «Io  so.  But  when  subsidence  approaches,  small 
gray  pellets  of  mucus,  of  characteristic  appearance,  ''  like  tapioca  "  (Salter), 
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"often  filamentous  in  shape  like  boiled  macaroni "  (8),  begin  to  appear 
and  gniiitially  increase.  In  association  with  the  appearance  of  crepitatii>ri 
in  tlie  chest  the  sputum  hecorues  niorc^  and  more  copious,  thin  and  frothy, 
till  it  may  reach  some  eonsidei-ahle  quantity.  Blootl  seldom  comesj  hut  in 
severe  attacks  it  may,  and^  if  so,  generally  in  streaks. 

The  clinical  history  of  spasmodic  asthma  is,  however,  by  no  means 
completed  hy  this  description  of  a  characteristic  attack  There  arc 
aerenJ  other  ir regular  states  that  to  my  mind  are  no  less  parts  of  tlio 
difieaae.  First  of  nil  there  is  hay  fe\'er,  when  brow  ague,  coryza,  a 
more  or  less  general  disagreealjle  stuffiness  of  the  respiratory  tract, 
rendering  nasal  breathing  a  difficulty,  and  producing  a  more  or  less 
chronic  wbeeziuess  and  distress^  hist  throughout  the  summer  months. 
At  times  there  is  some  slight  febrile  reaction^  but  it  is  iu>t  often 
great  in  degree;  there  is  rather  the  subjective  feeling  of  lassitntle 
and  heat  thuu  the  ol)jective  evidence  of  actual  pyrexia  ;  and  perhaiis, 
on  the  whole,  these  rj^ther  indefinite  symptoms  are  the  more  usual  mode 
of  its  attack,  although  a  definite  attack  of  spasmodic  asthma  is  by  no 
means  uncommon. 

Paroxysmal  sneezing  is  another  way  in  which  the  asthmatic  respimtory 
tract  explodes.  If  we  study  asthma  or  the  history  of  the  astlimatic  in 
any  comprehensive  wTiy,  we  cannot  but  be  sure  that,  either  as  a  substitute 
or  as  part  and  parcel  of  the  asthmatic  attack,  this  sneezing  must  bo  taken 
into  account  It  is  often  found  in  asthmatic  subjects  and  in  asthmatic 
finmiliefi,  in  which  one  member  may  have  asthma  and  another  exhausting 
paroxysms  of  sneezing  j  moreover,  it  often  goes  with  asthma,  the  sneezing 
gives  thf  impetus  of  origin  to  the  asthma,  the  irritation  in  the  upper  air- 
paaaages  gradually  spreads  down  the  bronchial  tubes,  and  asthma  more 
or  lefis  severe  results.  In  the  history  of  asthma  cases  of  this  sort  are  to 
be  found  in  mmibers ;  but  they  need  not  be  more  particularly  described, 
for  they  are  fully  dealt  with  under  an  appropriate  heading.  I  may 
Bay  this,  however,  that  most  of  the  cases  of  sneezing  I  have  met  with 
have  been  in  women,  which  is  against  the  rule  that  prevails  in  asthmn,  in 
which  case  men  are  in  the  proportion  of  two  to  one.  There  are  authors 
who  attribute  such  cases  largely  to  local  disease  in  the  nose,  and  believe 
that  they  are  to  be  relieved,  as  also  the  asthma  that  accompanies  them,  by 
local  treatment  of  the  nasal  mucous  membrane.  One  case  may  be  quoted 
that  illustrates  several  of  these  points :  a  man,  aged  twenty -eight  years, 
who  came  of  healthy^  non-asthmatic  stock,  fell  off  a  bicycle  and  smashed 
his  nose*  Ever  since  that  time,  now  twelve  years  ago,  he  has  recpiired 
for  his  daily  use  six  or  seven  pocket-handkerchiefs,  and  now  he  has 
become  asthmatic.  His  asthmatic  attacks  come  on  every  month  or  six 
weeks,  and  last  from  half  an  hour  to  a  day  and  a  half.  He  has  had  his 
nose  treated  with  decided  benefit  to  his  asthma,  but  he  derives  most 
Vienefit  from  smoking  medicated  cigarettes.  With  reference  to  the  nose 
the  exjwrtments  of  Lazaras  (7)  are  of  much  interest.  This  observer  has 
demonstrated  a  certain  relationship  between  the  nasal  mucous  membrane 
And  the  bronchial  muscles,  so  that,  by  the  applicatton  of  weak  electrical 
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currents  to  the  nnsfil  mucous  membrane,  lie  was  able  to  register  a  distinct 
increase  in  the  intrii-bronchial  ]]re8snn\ 

There  is  at  least  one  other  affection  that  1  would  include  in  the 
clinical  history  of  asthma,  namely,  the  paroxysmal  bronchitis  of  infants 
and  young  cliildrcn.  It  has  always  seemed  to  mo  that  one  of  tht*  most 
interesting  features  in  the  study  of  medicino  is  the  modification  that 
disease  undergoes  in  the  successive  periods  of  life.  It  is  not  certjiin, 
perhapf5,  that  disease  is  so  modiiied,  but  there  is  plenty  of  evidence 
to  point  in  that  direction.  For  instance,  wh<  n  a  man  who  in  earlier 
years  had  acute  rheumatism  is  attacked  in  middle  age  with  woll-marked 
gout,  we  may  suppose  that  a  common  factor  lias  been  modified,  so  that 
what  did  produce  acute  rheumatism  at  a  hitei'  date  profjuccs  gout  Now^ 
as  regirds  asthma,  I  believe  that  something  of  this  kind  takis  place. 
Asthma,  as  I  shall  presently  show,  is  largtdy  a  disease  of  childhood,  but 
it  is  not  clearly  present  in  the  earliest  years.  Hyde  Saltc-r  has  seen  two 
cases  in  infants  of  fourteen  and  iwenty-eight  days,  but  such  instances  are 
very  rare.  It  frequently  begins  to  appear  at  six^  seven,  or  eight  years  of 
age,  and  there  are  a  fair  number  of  suspicious  ca.^es  at  earlier  periods 
than  this.  In  infancy,  if  asthma  exists,  as  I  believe  it  does,  it  shows 
itself  as  a  bronchitis,  so  far  as  the  physical  signs  go ;  but,  if  so,  it  is  a 
strange  and  interesting  bronchitis,  apart  from  the  physical  signs.  It  comes 
on  with  remarkable  suddenness  ;  it  is  moslly  associated  with  fever ;  it  is 
generally  attributed  to  chill  by  the  relatives :  but  there  are  reasons  for 
thinking  that  it  owns  a  much  greater  variety  of  causes,  such  as  over- 
excite  luent,  errors  in  diet,  dentition,  and  so  on.  It  clears  up  with 
remarkable  celerity  and  certainty  ;  it  often  leaves  the  child  no  worse 
than  it  was  before  the  attack  Such  attacks  as  these  occur  in  a  particular 
clas^  of  children, — children  that  give  conspicuous  evidence  either  of 
coming  of  nervous  stock,  or  of  nervou!«ness  and  excitability  in  themselvea. 
The  whole  history  of  these  cases  is  ex[dosive  and  nervous  ;  and  it  may 
well  be  tiiat,  in  the  early  history  of  the  child*s  life,  tlie  ribs  and  other 
parts  of  the  respinitory  apparatus  are  not  sufficiently  developed  to 
produce  asthma,  as  we  expect  to  see  it;  so  that  the  mode  of  the  disease 
is  atelectatic  or  broncliitic.  Asthma,  in  its  ordinary  manifestations, 
requires  certain  conditions  of  respiratory  power,  which,  in  all  probability, 
the  thoracic  walls  do  not  readily  supply  at  that  early  period.  Moreover, 
there  can  be  no  doubt  that  in  the  seven  stages  of  our  existence — ^and  this 
answers  to  some  extent  the  question  I  have  already  mooted — our  various 
viscera  change  places  in  their  relative  importance,  not  only  in  their 
several  bearings  uj)on  the  well-being  of  the  organism,  but  also  in  the 
absolute  degrees  of  their  activities  ;  now  one,  now  another,  becoming  a 
centre  of  excitement  and  explosion,  and  thus  of  breakdown  in  ilbbalunred 
organisations.  In  infant  life  the  stomach  tends  to  play  the  part  of  the 
spoilt  darling,  and  the  lungs  often  have  to  pay  tlie  penalty  for  its  caprices. 
However  well  it  may  be,  it  would  appear  that  often,  as  with  many 
another  ill-bred  person  suddenly  thrown  into  a  position  of  tru^^t  nnd 
responsibility,  it  is  not  equal  to  the  occasion  ;   the  household's  teeth  are 
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»ct  on  edge,  and  pulmonary  catarrh  or  redema  or  collapse  is  set  up.  It 
setsms  to  me  that  these  sudden  storms,  which  so  expend  themselves  on 
the  langs,  or  in  the  achievement  of  pyrexia,  have  nmch  similarity  to  astlima 
in  their  sudden  made  of  onthurst ;  they  involve  a  similar  area,  and  may 
therefore  not  inappropriately  be  considered  in  the  youngest  children  as 
th«  representative  of  asthma.  And  having  diverf^ed  from  the  imm*  diate 
suhje<:t  to  introduce  that  of  the  correhitives,  suhstitutes^  or  derivauves  of 
asthma,  I  shall  briefly  indicate  several  other  Lliseases  that  may  in  this 
re&pect  be  considered  with  the  gastro-pulm*>nary  fever  that  I  have  just 
roentioned.  Some  persons,  for  inst^^nce,  have  laid  stress  upon  iisoriaais 
in  this  connection.  I  have  myself  krrown  of  a  case  where  asthma  and 
psoriasis  seemed  to  alternate  in  the  same  person,  and  I  liave  also  coma 
across  this  curiously  suggestive  alternaiitm  as  regards  eczema.  The  mother 
of  a  family  is  the  subject  of  spasmodic  asthma.  She  has  had  four 
diildren.  In  the  first  and  third  pregnancies  she  had  no  asthma,  and  in 
each  child  had  eczema  appeared,  and  death  resulted  in  one  from  convul- 
sions. In  the  second  and  fourth  pregnancies  the  mother  had  bad  asthma, 
and  the  children  hitherto  have  heen  healtliy.  I  iind  from  a  collation  of 
my  notes  that  no  less  than  seven  out  of  125  cases  of  asthma  were  associ- 
ated with  severe  eczema,  and  in  two  or  three  of  these  as  the  eczema  went 
the  asthma  came.  Carl  v,  Noorden  is  perliaps  the  mo-t  recent  author 
vrlio  has  drawn  attention  to  the  frequency  with  which  asthma  is  associated 
with  eczema^  but  the  connection  has  long  heen  noted. 

Again,  I  have  elsewhere  thrown  out  the  suggestion  that  some  of  the 
cases  of  paroxysmal  sneezing,  which,  as  I  have  said,  are  undoubtedly  part 
of  the  com]ilete  picture  of  asthma,  may  also  bo  a  part  of  the  history  of 
Raynaud*3  disease  ;  for  they  go  vrith  weak  peripheral  circulation,  with 
waxy  fingers,  wnth  chilblains,  and  so  on.  All  three  are  probably  due  to 
allied  causes  ;  and  nhhough  in  all  the  three  the  results  are  of  different 
order  (in  the  ease  of  tiie  nose,  turgidity ;  in  that  of  the  extremities, 
cadaveric  blanching  or  chilblains  ;  in  the  case  of  the  lung,  a  suiJposed 
spasm  of  the  muscles  of  the  smaller  bronchi,  leading  to  a  temporary 
collapse  of  the  aflfected  part  of  the  lung),  yet  the  clinical  history  in  all 
of  these  is  not  unidce.  In  all  there  is  the  same  tendency  to  sucldennesa 
of  onset,  the  same  sort  of  rhythmical  association  between  flux  and  its 
opposite,  the  same  curious  vagaries  of  onset  from  causes  that  seem  tpiite 
inadequate. 

Of  other  affections  that  surely  belong  to  the  same  category  is  that 
form  of  looseness  of  bowels  wdiich  is  so  common  in  nervous  subjects,  and 
in  excitable  children,  where  the  mere  ingestion  of  food  seenas  sufficient 
to  provoke  a  stomach-ache  and  a  profuse  liquid  evacuation  from  the 
bowelsb  This  is  perhaps  the  very  commonest  of  the  kind.  Another  is 
urticaria,  and  it  is  not  uninteresting  to  note  that  it  is  sometimes 
associated  with  or  replaces  asthma,  as  a  case  of  asthma  produced  by 
contact  with  cats  wid  show,      I  have  records  of  three  such  cases. 

To  complete  the  clinical  picture,  it  must  be  said  that  aithongh  a 
certain  number  of  cases  are  inexplicable  explosions,  and  all  of  them  owa 


soraetliing  of  that  chamcter,  yet  inam%  periiaps  most,  have  a  local  excit- 
ing CMtise — a  Ciiose  itierti€ictit,  it  mny  bo,  to  produce  any  such  diaagreeable 
effects  imtler  healthy  conditions  of  the  neri^ous  centres,  but  wliich  under 
diseased  or  ill -regulated  conditions  becomes  an  active  source  of 
worry  and  excitement*  8uch  things  are  pnouinonia,  hronchial  catarrh, 
whooping-cough,  and  so  on*  Eighteen  out  of  125  are  attributed  to  such 
a  cause. 

Causation. — As  to  sex^  it  is  usually  stated  that  asthma  occurs  twice  as 
often  in  men  as  in  women  :  73  to  50  in  my  own  cases.  It  miglit  have 
Ijeen  anticipated  that  the  less  stable  centres  of  the  woman  wuuld  be 
the  more  likely  to  show  a  predominance,  hut  it  may  well  be  that  the 
instability  of  womanhood  works  off  in  other  ways.  Suiter  considers  that 
this  unexpected  mcidencc  of  a  nervous  affection  upon  males  may  he  an 
argument  in  favour  of  the  existence  of  some  organic  change  in  t lie  lung. 

Of  age,  Hyde  Salter  remarks  that  it  is  a  commonly  received  opinion 
that  asthma  is  a  disease  of  advanced  life,  hut  that  it  is  not  confined  to 
any  one  tiuje  of  life  ;  so  far,  indeed,  is  it  from  being  fR^culiarly  a  disease 
of  the  old,  thiit  a  larger  number  of  cases  take  origin  in  the  first  ten  years 
of  life  than  in  any  subsequent  decade.  This  seems  to  me  quite  a  correct 
statement  of  the  matter^  for  I  find  that,  of  cases  in  which  the  point  is  noted, 
50  began  in  children  of  ten  years  and  under,  31  in  males,  19  in  females: 
it  is  interesting  to  note  that  the  youngest  case  was  in  a  Urtle  boy  3|  years 
old,  whose  father  suffered  from  hay  fever  and  astlima,  and  who  was  said 
to  have  been  quite  cured  by  local  treatment  of  Ids  nose  with  the  cautery. 

In  23  cases  the  disease  Wgan  between  ten  and  twenty,  1  3  being  males 
and  10  females.  In  the  period  from  twenty  to  thirty  only  12  cases  are 
reported,  4  males  and  8  females*  In  36  cases,  21  men  and  12  women, 
the  disease  arose  after  the  age  of  thirty.  These  fi inures  indicate,  too, 
that  the  excessive  incidence  of  the  disease  upon  males  is  all  along  the 
line,  with  the  exception  of  the  decade  from  twenty  to  thirty,  in  which 
perhaps  the  nunibers  are  not  sufficient  to  base  any  conclusions  upon. 
Thus,  in  seventy-three  cases  out  of  121  asthma  began  in  subjects  under 
full  age. 

Hyde  Salterns  table  of  the  age  at  which  people  have  become  asthmatic 
is  aa  under  : — 


During  first  j-oar 

11  caflea 

).r 

From    1  to  10    . 

.         60     „ 

„     10  ,.  20    . 

80     „ 

1-2 '8 

„     20  „  30    .         . 

.         39     M 

17 

,.     30  „  40    . 

44     „ 

19 

„     40  „  60    .         . 

.         24     „ 

9 

,,     50  .,  60   . 

12     o 

5 

„    ao  „  70  . 

4     „ 

17 

„     70  ..  80    .         . 

1         M 

0-4 

225 


Herediit^.^--Ol  123  cases,  50  showed  a  well-marked  neurotic  inherit- 
ance of  one  form  or  another ;  in  25  it  was   the  direct   transmission   of 
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asthma  or  of  hay  fever.  In  8  more  one  or  other  of  the  parents  had 
had  rheumatic  fever ;  in  other  families  tht^re  is  a  history  of  megrim  ;  in 
others  somnambnliMii  ami  diabetes  existed.  And,  indeed,  in  all  this 
group  of  diseases — ^in  asthma,  hay  fever,  and  paroxysmal  sneezing — the 
number  of  the  nervous  phenomena  that  are  to  be  fotuid  in  the  diJTerent 
meml>ers  of  the  family  is  conspicnous.  Berkart,  iu  some  carefully 
selected  cases,  found  that  in  10  per  cent  one  or  other  parent  suffered 
from  asthma. 

Of  other  remoter  causes  one  must  certainly  mention  an  idiosyncrasy 
on  the  part  of  the  subject — "individual  constitution,"  as  Wilson  Fox 
calls  it.  What  this  is  we  know  no  more  than  why  certain  foods,  which 
for  the  majority  of  mankind  are  perfectly  harmless,  for  a  small  minority 
are  active  poisons.  Fur  my  own  jiajt  I  am  inch*ned  to  doubt  whether 
this  const itutron  is  ever  wanting  in  the  case  of  asthma,  even  though 
diseased  conditions  be  actually  present  that  seem  so  immediately 
provocative  of  an  attack  as  naturally  to  be  regarded  as  sufficient 
causes. 

Immediate  causes. — Of  the  two  groups  of  cases  into  which  wo  divided 
asthma  at  the  outset,  perhaps  almost  enough  has  been  said  incidentally 
about  idiopathic  asthma.  Given  a  certain  morljid  sensitiveness  of 
the  nervous  centres,  anything  seems  ctvpable  of  producing  an  attack* 
It  may  be  a  nervous  shock,  over  -  fatigue  of  mind  or  body,  too 
monotonous  a  habit  of  living,  too  little  exercise,  too  much  food,  indiscre- 
tions of  one  kind  or  another  in  diet,  changes  of  temperature,  changes  of 
climAto,  a  thunder-storm — changes  in  the  weather  seem  to  be  particularly 
prone  to  induce  asthnui,  microbic  organisms  in  the  atmosphere,  or 
emaTiations  of  various  kinds  from  animate  (cat  or  horse  asthma),  inanimate 
bodies  (hay),  and  so  on. 

Of  some  of  these  emanations  one  would  not  wonder  that  dust,  fog, 
or  pungent  fumes  of  various  kinds  should  now  and  again  be  responsible 
for  the  production  of  the  disease.  But  the  peculiarity  of  asthma  would 
S66m  to  be  that,  it  is  evoked  by  irritants  that  under  ordinary  circum- 
stances  are  no  irritants  at  all  (Salter).  **  One  asthmatic  is  obliged  to 
expatriate  himself  in  the  hay  season  and  take  a  sea-voyage ;  another 
cannot  stay  in  a  room  in  which  a  bottle  of  ipecacuan  is  opened ;  a  third 
cannot  stroke  or  nurf^e  a  cat ;  another  cannot  go  near  a  rabbit  hutch  ; 
another  is  immediately  rendered  asthmatic  by  the  neighbourhootl  of  a 
privet  hedge ;  another  cannot  sleep  njjon  a  pillow  stuffed  with  feathers  ; 
another  cannot  use  mustard  in  any  shape,  or  bear  it  near  her,  so  that 
she  dare  not  even  apply  a  nuistard  plaster;  and  one  young  lady  I 
know  who  dare  nob  pass  a  poulterer's  shop." 

I  h  *ve  myself  knowledge  of  two  cases  of  cat  asthma.  In  one  of 
them  the  existence  of  cats  is  the  bane  of  life,  for  before  accepting  an 
invitation  she  is  obliged  first  to  ask,  **  Is  there  a  cat  1?  "  An  attack  of 
urticaria  and  coryz^fc  followed  by  asthma  has  been  noticed  to  come  on 
within  ten  minutes  of  having  stroked  a  cat.  At  other  times  sitting  in 
a  room  in  which  there  was  a  cat,  without  any  actual  contact  with  it. 


was  sufficient  to  produce  a  bad  attack,  beginning  within  ten  minuted  of 
entering  the  room 

Professor  Clifford  Allbutt  tells  me  of  a  little  boy  in  whom  horses 
work  similar  effects.  He  cannot,  t!:e:  efore,  ride  in  carriages  or  cab'^ ; 
and  it  has  been  necessary  to  let  him  run  homo  and  get  wet  through, 
rather  than  incur  the  greater  evil  of  asthma^  likely  to  be  provoked  by  a 
ride  in  a  cnh  with  his  mother^ 

Such  statements  as  these,  Salter  tRily  says,  one  would  hardly 
believe,  were  not  their  reality  placed  beyond  doubt ;  there  is  neithur 
invention,  nor  imagination,  nor  exaggeration  about  them, 

Surgeon-Major  Leth bridge  Swayne,  practising  in  Aurungabad,  telU 
mo  that  asthma  is  quite  common  there  in  association  with  malaria ;  and 
that  asthma  often  ushers  in  an  attack  of  malarial  fever,  and  has  done  so 
in  his  own  case  several  times. 

Potain  alludes  also  to  the  frequency  with  which  amongst  the 
infections  imkidism  plays  the  part  of  an  exciting  cause.  The  same 
thing  has  been  noticed  with  regard  to  that  malarial  disease,  influenza. 
Cases  have,  I  believe,  been  record eil  where  inHuenxa  ushered  itself  in 
by  provoking  a  severe  attack  of  asthma;  I  have  seen  such  a  case  myself, 
and  shall  record  it  later  in  this  article.  But  it  is  seldom,  perhaps,  that 
this  is  the  case ;  far  oftener  asthma  coraes  on  as  a  result  of  the  post- 
influenzal exhaustion  of  the  nervous  centres.  I  have  notes  of  six  cases 
of  the  kind- 

Of  nervous  shock,  or  strong  eraotiou,  I  will  only  add  that,  as  such 
impressions  are  well  known  to  bring  on  attacks,  so  they  may  also 
remove  attacks  instantaneously  and  completely. 

In  all  these  cases  examine  the  patient  in  an  interval  of  freedom,  and 
there  may  be  no  evidence  whatever  of  any  disease.  But  of  a  large 
class  of  asthmatics  this  cannot  bo  said.  In  many  an  asthniMtic,  for 
instance — HO  percent  of  all  cases,  according  to  Dr.  Theodore  Williams — 
there  is  evidence  of  permanent  catarrh  of  the  bronchial  tubes  (bronchitis). 
A  little  fresh  accession  of  cold,  and  on  comes  asthma.  Hyde  Salter 
says  much  the  same,  namely,  that  80  per  cent  of  the  cases  of  asthma  in 
the  young  date  from  whooping-cough,  bronchi t is,  or  measles.  There 
are  other  asthmatics  who  are  gouty,  and  the  gouty  condition  of  blood 
seems  to  provoke  a  catarrh,  in  this  respect  occupying  an  analogous 
position  to  ague.  The  alterations  of  the  ribs  in  old  age  lead  to 
pulmonary  obstruction  and  emphysema,  and  so  favour  an  asthmatic 
paroxysm.  The  pulmonary  congestions  of  chronic  heart  disease  and 
renal  disease  bring  about  the  same  end.  Hyde  Salter  describes  a  peptic 
asthma  due  to  indiscretions  in  diet;  but  this  seems  to  me  to  belong 
more  properly  to  the  idiopathic  group,  the  stomach  being  a  common 
point  in  the  morbid  circle  from  which  the  storm  is  set  agoing.  In 
many  even  of  these  secondary  cases,  however,  it  is  still  supposed,  as  I 
said  at  the  outset,  that  some  constitutional  element  or  weakness  allows 
the  local  disease  to  start  the  train  of  [peculiar  symptoms. 

There  is,  however,  one  gronp  of  cases  to  which  I  am  not  sure  that 
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this  applies.  Every  now  and  then  an  asthmatic  appears  to  have 
tufferedy  for  the  first  time,  in  middle  life,  in  whom  there  are  no 
obWous  tendencies  to  neurotic  ailments,  and  no  evidence  of  existing 
disease  that  might  act  as  proximate  cause.  It  is  possible  that  a 
percentage  of  these  may  belong  to  the  group  already  mentioned,  where 
gout  in  the  system  or  excessive  vascular  tension  has  been  the  cause ; 
but  I  am  not  satisfied  that  these  things  explain  all  the  cases  of  later 
appearance.  To  judge  from  my  own  experience,  they  are  prone  to  be 
very  severe,  and  to  be  but  little  amenable  to  treatment ;  and  I  have 
eomo  to  the  conclusion  that  in  certain  cases  there  may  be  some  rapid 
onset  of  emphysema,  some  process  of  degeneration  in  the  tissue  of  the 
lung,  such  as  was  described  some  years  ago  by  the  late  Dr.  Greenhow* 

Simple  spasmodic  asthma  is  very  seldom  seen  in  the  wards  of  a 
general  hospital.  It  is  of  course  found  often  enough  in  the  degenerate, 
in  a«8ociatioti  with  emphysema^  chronic  bronchitis,  gout,  and  renal  disease. 
But  in  the  primary  pure  form  it  uccurs  sehlom  indeed.  There  are 
many  reasons  for  this.  Chief  of  them,  ])erhaps,  is  that  this  disease 
comes  and  goes ;  and  for  maladies  of  that  kind  the  working-man  cannot 
afford  to  lie  up.  Indeed  this  applies  to  all  clasaea  of  society.  As 
Berkart  truly  says,  "  Asthmatics  are  not  disposed  to  consider  themselves 
aA  patients.  Their  suffering  is  forgotten  as  soon  as  it  is  over."  But  I 
cannot  help  third-cing  that  the  affection  is  one  that  belongs  more 
p^uliarly  to  the  upper  ranks  of  society.  It  may  be^  perhaps,  that 
the  angular  condition  of  the  nervous  centres,  to  which  the  disease  may 
be  attributed,  becomes  rubbed  down,  so  to  speak,  by  the  harder  life 
of  the  labouring  classes  ;  just  as  such  persons  are  less  sensitive  to 
noise,  less  sensitive  altogether  to  what  one  may  call  the  smaller  ills  of 
life. 

Besults  of  aafhma.  —  When  a  man  has  been  the  subject  of  asthma  for 
a  long  time,  it  is  likely  that  he  will  present  characteristic  appearances 
in  his  general  physique  and  gait.  He  is  usually  very  thin  ;  his  back  is 
rounded,  his  shoulders  are  high,  and  he  walks  lethargically,  with  a  well- 
marked  forward  stoop.  He  sits,  may  it  be  said,  turtle-like,  with  his 
neck  dropped  into  his  chest.  In  long-standing  cases  the  face  is  a  little 
dusky,  the  eye  watery  and  perhaps  congested  ;  and  there  is  often  a 
cough  of  peculiar  timbre,  moist  and  hollow,  not  easy  to  describe,  but 
evidently  the  product  of  feeble  expiratory  power.  The  asthmatic 
speaks,  too,  as  he  coughs  ;  and  for  the  same  reason,  that  the  tidal  wave 
of  the  chronic  asthmatic  is  exceedingly  shallow  :  for  the  spine  is 
roundetl,  the  ribs  stiffened  and  fixed,  the  chest  elongated  and  depressed. 

The  morbid  anatomy  of  asthma,  saving  perlups  one  particular  detiiil, 
is  comparatively  small  in  amount  and  simple  in  kind.  It  is  obvious 
that  all  diseases,  as  they  fall  under  the  denomination  of  "functional,'* 
must  proportionately  be  wanting  more  or  less  in  those  coarser  changes 
in  structure  that  we  look  for  in  the  study  of  morbid  anatomy  ;  and  so 
it  is  here.  The  leading  departures  are  mo?*t  of  them  certainly  con- 
ditioned by,  and  secondary  tv  asthma  of  long  standing :  they  are  the 
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results  of  the  impaired  respiration,  not  the  cause  of  the  asthmatic 
paroxysm.  These  are  more  or  leRs  chronic  inflammation  of  tho 
bronchial  tubcSj  ehown  by  injection  and  ibickoning  of  the  mncoua 
membrane,  thickening  of  the  muscular  coat  of  the  bronchial  tubes, 
dilatation  of  the  tubes,  emphysema  of  the  %'esicuhir  etructure,  more  or 
less  thi:kening  and  atheroma  of  the  branches  of  the  pulmonary  artery 
in  the  lung,  and  hypertrophy  and  dilatation  of  the  right  eide  of  the 
heart.  The  changes  in  the  eke le ton  that  go  with  these  have  already 
been  racntioned  ;  these  are  the  curved  dorsal  spine,  the  barrel-shaped 
che.^t,  the  stitfened  rilis,  the  generally  wasted  frame. 

But  we  have  still  to  consider  iu  more  detail  the  state  of  the  bronchial 
tube?,  and  the  products  that  are  shed  from  their  mucous  surface. 

The  most  regular  condition  to  he  found  in  the  asthmatic  is  more  or 
leas  mueus  or  muco  pus  in  tho  smaller  tubes.  This  may  he  considered 
perhaps  to  be  a  feature  of  tlie  asthma  itself,  inasmuch  as  it  is  admitted 
that  in  80  per  cent  of  the  cases  there  is  some  organic  change  in  the 
lung. 

Practically,  all  the  controversies  that  have  been  waged  over  this 
subject  have  centred  in  this  :  which  is  cause,  and  which  is  effect  ? 
Medicine,  so  eager  to  find  a  cause  for  everything,  is  unwilling  to 
accept  anything  as  such  that  does  not  possess  a  definite  basis  of 
structural  change  visible  to  the  naked  eye  or  to  the  microscope  ;  and 
is  willing  to  attribute  the  phenomena  to  any  change  that  is  demonstrable, 
rather  than  incur  the  suspicion  of  going  beyond  the  facta,  of  hasty 
gene ralisatiouj  or  of  appropriating  prematurely  the  possessions  of  the 
future. 

From  a  very  early  time  Leftwro,  himself  an  asthmatic  as  recorded 
by  Berkiu  t,  had  described  the  expectoration  of  a  peculiar  kind  of  sputum  ; 
but  wo  may  take  up  the  matter  at  the  later  date  w^hen  Cnrschmann  re- 
observ^ed  and  redescribed  peculiar  elongated  plugs  or  sjiiral  bodies  in  the 
expectoration  of  the  asthmatic,  to  which  he  was  inclined  to  attribute 
consideraljle  importance.  To  the  formation  of  these  bodies — '**Cur8ch- 
marin's  spirals/'  as  they  have  been  called— spasmodic  asthma  has  been 
attributed.  Their  nature  is  yet  in  doubt,  some  considering  them  to  be 
inspissated  epithelium,  some  fibrinous  concretions  from  the  smaller 
bronchia;  I  should  myself  suppose,  although  this  view  la  combated  by 
Curschmann,  that  in  their  nature  they  are  allied  to  the  plugs  that  form 
in  the  so-called  plastic  bronchitis  ;  and  that  like  these — -although  their 
formation  is  an  acute  process^ — they  leave  behind  them  some  habitual 
morbid  condition  of  the  bronchia!  tubes,  and  possibly  also  some  procli\dty 
to  the  formation  of  ench  bo<1ies  in  the  individual  attackerl.  There  is  uo 
doubt,  moreover,  that  although  more  common  in  asthma,  these  bodies  are 
found  in  pneumonia  and  oedema  of  the  lungs  also ;  and  in  certain 
secretions  from  the  conjunctiva  (Gerlach).  Altogether  it  seems  im» 
possible  to  consider  their  presence  as  satisfactorily  explaining  the  onset 
of  a  condition  so  peculiar  as  that  of  spasmodic  asthma. 

As  little  can  be  said  of  the  Charcot-Leyden  crystals  present  in  the 


sputum  and  interior  of  the  spiral  plugs,  and  likewise  of  the  eosinophilo 
cells  (Aiiolph  Schmidt)  in  ihu  blood  nnd  sputum  of  the  asthmatic.  I  should 
agree  with  Muller  and  with  Schniitit  that  the  discovery  of  either  of  these 
bodies  in  the  sputum  does  not  detinitely  indicate  the  nature  of  the 
diseiise  from  which  the  patient  is  siitfering:  if  this  he  so»  the  contention 
that  they  have  any  causal  importance  has  little  to  siipport  it 

Such,  then,  is  the  history  of  an  attack  of  asthina  ;  snch^  and  it  is 
hut  little^  is  the  morhid  anatomy  that  is  associated  with  it.  But  these^ 
and  certain  physiological  exjieriments,  are  almost  the  only  data  upon 
which  to  frame  a  pathology  of  the  disease. 

Pathogeny. — A  disease  that  is,  or  may  be,  so  sudden  as  to  be  well- 
nigh  in^tarjtaneous  in  its  onset — one  produced  under  the  influence  of 
strong  emotion,  one  which,  under  such  and  other  circumstances,  may 
sul>side  as  quickly  as  it  came^ — can  hardly  be  other  than  some  functional 
aberration  of  normal  structures.  The  changes  that  seem  most  comj»etent 
to  explain  the  phenomena  of  asthma  are:  (L)  A  muscular  spasm  of  the 
smaller  bronchia  ;  (ii.)  Some  rapid  tumefaction  of  the  mucous  membrane 
of  the  bronchia;  (iii,)  A  rapid  production  of  co!laj>se  of  pirts  of  the 
lungs.  All  these,  as  has  already  been  said,  are  hypothetical  causes 
only,  although  each  one  of  them  can  be  defended  by  more  or  less 
cogent  arguments.  The  one  most  generally  accepted  of  recent  years^  it 
need  hardly  be  said,  is  that  the  production  of  asthma  is  due  to  spasm 
of  the  muscular  coat  of  the  smaller  bronchia.  The  late  Dr.  Hyde 
Salter,  who  was  the  chief  and  most  able  expositor  of  this  view,  makes 
use  of  the  following  argtiments  in  its  favour : — - 

**  In  the  first  place,  the  sudden  induction  and  remission  of  the  asthmatic 
paroxysm  ia  consistent  with  this  supposition  ;  in  the  second  place,  there 
is  abundant  proof  that  the  air  in  the  lungs  is  locked  up,  and  can  neither 
be  got  in  nor  out ;  there  is  evidently  plenty  of  air  in  the  chest,  percussion 
is  even  over-resonant,  yet  the  patient  is  as  unable  to  drive  air  out  as  to 
draw  it  in  ;  he  can  neither  inspire  nor  expire  ;  he  cannot  discharge  breath 
enough  to  whistle,  to  blow  out  a  candle ,  or  to  blow  his  nose.  The 
muscles  of  res[iiration  tug  and  labour  to  fill  and  empty  the  chest,  but 
the  chest  walls  remain  almost  immovable ;  the  inspiratory  muscles 
cannot  raise  them,  the  expiratory  cannot  depress  them.  On  listening  to 
the  cheat  we  find  corrol>orative  evidence  of  the  stagnation  of  the  air. 
The  respiratory  murmur  is  in  a  great  degree  lost.  This  absence  of 
respiratory  sound,  accompanied  l>y  violent  respiratory  eflbrt,  is  one  of  the 
most  striking  and  suggestive  of  the  facta  of  asthma.  How  can  we  ex])lain 
it  except  by  supposing  that  there  is  some  bar  to  the  ingress  ami  egress 
of  air  ;  and  what  can  this  bar  be,  unless  it  bo  BjmBm  of  the  bronchial 
tubes  t  It  cannot  be  inilammatory  thickening  of  the  mucous  membrane 
lining  them ;  for  the  sudden,  almost  instantaneous  establishment  and 
remission  of  thedyspncea  is  incompatible  with  this.  It  cannot  bo  mucus 
pUiggiog  the  tubes,  for  the  attack  will  often  come  and  go  without  any 
expectoration  whatever.  But  we  have  still  more  positive  and  precise 
evidence    of    the    circumscribed    narrow^ing    of    the    aii*- tubes   in    the 
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musiciil  sounds  that  are  present  in  asthmatic  breathing.  This  symptom 
has  all  the  certitiiity  and  j^recisiou  that  characterise  physical  phenomena; 
and  it  shows  that  the  air-ttibes  are  the  seat  of  constrictions  which  throw 
the  air  passing  through  them  into  vibrations,  and  convert  them  into 
musical  instruments  :  since  these  musical  sounds  are  multitudinous,  the 
J  joints  of  constriction  must  be  many ;  since  ihey  are  constantly  varying 
in  locality  and  character ,  the  constrictions  of  the  tube  a  must  be  under- 
going similar  change.  Lastly,  the  effects  of  remedies  and  their  nature 
tell  the  s^nie  tale»  and  ix>int  to  muscular  spasm  as  the  immediate  essential 
conditio  i.  The  most  powerful  remedies  for  asthma  are  what  are  called 
cerebrospinal  depressants,  such  as  "emetics,  tobacco,  etc.,  remedies 
the  direct  effect  of  which  is  to  relax  muscular  spasm  "  (13). 

This  view,  originally  affirmed  by  Reisseiasen,  who  based  it  upon  his 
discovery  of  the  presence  of  circular  muscular  fibres  in  the  bronchial 
tubes,  has  since  then  been  proved  on  experimental  olj^^ervation  by 
numerous  observers  from  C.  J.  B.  Williams  onwards,  including  Paul 
Bert,  Riegel,  Biermer,  L izarus,  and  others. 

This  sjmsm  is  held  sufficient  to  explain  a  state  of  things  round  which 
a  good  deal  of  controversy  has  centred,  namely,  the  overdistension  of 
the  chest  that  occurs  in  the  asthmatic,  associated  with  a  dyspnoea  that  ifi 
mainly  an  expiratory  one.  The  obstruction  in  the  tubes  being  incomplete, 
it  is  said  that  the  air,  under  the  labour  of  forced  inspiration,  enters  the 
lungs,  but  that  ex[iiratory  paralysis  or  obstruction  prevents  its  getting 
out  again.  It  is  objected,  however,  by  Wintrich  aod  others,  that  as  the 
expiratory  force  is  greater  thao  the  inspiratory  this  solution  is  not 
satisfactory.  The  lungs  under  such  circumsLimces  should  tend  to 
collapse.  Wintrich,  accordingly,  believes  the  attack  to  depend  upon 
spasm  of  the  diaphragm.  But  this  explautation  does  not  seem  free  from 
difficulty  ;  for,  as  Wilson  Fox  says,  the  |>henomena  of  "  this  condition  are 
widely  different  from  those  observed  in  spasmodic  asthma." 

No  doubt  if  one  is  to  accept  as  absolute  that  doctrine  which  teaches 
that  atelectasis  is  a  necessary  consequence  of  the  collection  of  mucus  in 
tubes  that  narrow  progressively  from  the  trachea  to  the  periphery, 
because  plugging  of  such  tubes  creates  an  inspiratory  difficulty  more 
than  an  expiratory,  the  air  being  able  to  get  out  of  such  tubes  under  the 
pressure  of  the  expiratory  force,  but  hardly  to  get  in  under  the  ordinary 
inspiratory  act, — there  is  a  difficulty.  The  distended  chest  of  asthma 
contravenes  the  usual  rule. 

But  the  jisthmatlc  state  is  a  complex  one,  and  it  is  to  be  explained 
by  no  simple  and  utdversal  law.  In  the  first  place,  granting  the  exist- 
ence in  bronchitic  states  of  conical  tubes  and  adapted  conical  plugs, — 
which,  after  all,  is  an  imaginary  description, — a  spasmodic  contraction  of 
the  bronchial  muscles  is  not  the  same  thing  as  a  jdng  of  mucus  in  the 
tube.  In  the  one  case  the  obstruction  might,  and  probably  would,  to 
some  extent  bo  on  the  side  of  expiration ;  it  could  have  no  such  effect 
in  the  other,  unless  indeed  the  spasm  were  regular  and  rhythmical  from 
the  periphery  upwards  towards  the  main  tubes.     A  spasm  of  the  tubed 


must  tend  to  prevent  air  getting  both  in  and  out ;  and  the  more  in  or 
out  according  as  the  inspiratory  or  expinUory  force  is  the  greater. 
But  the  expiratory  force  is  said  to  be  the  greater,  and  so  it  may  be  for 
ordinary  respiration,  but  no  one  who  has  seen  the  forced  action  of  the 
ordinary  and  extraordinary  muscles  of  respiration  in  the  exceeding 
labour  of  inspiratory  effort  during  an  attiick  of  asthma,  can  have  any 
doubt  that  the  natural  order  is  completely  destroyed,  or  have  any 
difficulty  in  believing  that  the  air  is  really  sucked  past  the  obstruction^ 
BO  that  the  lung  becomes  over-distended.  Nor  is  it  unimportant  in  this 
regard  to  insist  again  that  the  obstruction  flits  about  from  one  jmrt  of 
the  lung  to  another;  from  one  side  to  the  other;  a  temporary  relaxation 
of  spasm  which  means  a  liability  to  compensatory  over-distension  of  the 
unlocked  part. 

Some  authors,  unable  to  get  over  the  difficulties  which  this  assump- 
tion of  spasm  of  the  bronchia  creates,  have  suggested  a  spasm  of  the 
respiratory  muscles;  others,  again,  a  paralysis  of  the  muscles  of  the 
bronchial  tubes.  As  regards  the  latter,  admitting  that  under  ordinary 
circiunstances  the  muscuhir  coat  of  the  bronchial  tubes  may  be  reckoned 
as  one  of  the  forces  of  expiration,  it  is  hard  to  think  that  its  share  can 
be  so  great  that  its  failure  should  constitute  a  departure  from  normal  so 
grave  as  asthma.  More  might  fMijssibly  be  said  in  favour  of  a  spasm  of 
the  muscles  of  respiration,  for,  if  we  run  over  the  field  of  clirdcal 
medicine,  we  are  not  unfamiliar  with  several  curious  vagaries  of  breath- 
ing which  are  attributable  to  such  a  cause  ■  Cheyiie-Stokes  respiration 
is  one  of  these ;  the  air-hunger  of  heart  disease  another  ;  the  asthma  of 
Qnemia  another.  All  thetse,  in  common  with  spasmodic  asthma,  are 
immediately  conditioned  by  some  convulsive  or  misapplied  action  of  the 
respiratory  centre,  and  perhaps  give  some  colour  to  the  suggestion  that 
one  of  the  factors  in  the  |)rodnction  of  spasmodic  asthma  may  lie  in 
aberrant  action  of  the  muscles  of  the  thoracic  w*alls. 

It  must  be  admitted,  however,  in  the  present  state  of  our  knowledge, 
OT  of  our  ignorance,  that,  although  other  explanations  may  seem  to 
some  to  be  as  good,  the  theory  of  muscular  spasm  is  at  any  rate  fairly 
complete.  It  is  a  reiiisonabtc  and  satisfactory  explanation  of  the  facts, 
and  it  does  not  appear  that  there  is  muuh  that  is  convincing  to  he  said 
against  it.  Nevertheless,  the  hyi:>othesis  placed  second  in  order  is,  I  think, 
almost  equally  goofl,  that  which  assnmes  some  rapid  turgidity  or  erectility 
of  the  bronchial  mucous  membrane.  The  ca|>acity  of  such  active  con- 
gestion, even  in  parts  that  are  not  natnrally  erectile,  is  well  seen  in 
certain  morbid  phenomena — in  some  cases  of  Graves'  disease,  for  example, 
where  from  some  sudden  shock  the  eyes  have  as  suddenly  become  pro- 
minent ;  that  this  is  a  purely  vascular  turgesccnce  is  shown  by  its  com- 
plete subsidence  after  death,  and  by  the  fact  that  the  orbital  or  ocular 
atructures  show  no  morbid  change  :  now  if  we  look  to  the  respiratory 
tract  itself  we  all  know  only  too  well  how  near  a  common  cold  may 
come  to  an  *attack  of  asthma.  There  is  the  initial  irritation  of  the 
Qostrils,  then  the  sneeEing,   then  sore  or  dry  throat,  then  some  little 


trache^Ll  Avorry,  and  finally  a  definite^  albeit  slight,  bronchial  stuffiness 
and  wheezing.  Now  in  these  cases  the  initial  change  is  certainly 
til  rge  see  nee  of  the  upper  air- passages ;  and  so  also  is  it  in  the  cases  of 
piroxysma!  sneezing,  and  in  certain  cases  of  local  disease  of  the  nasal 
mucous  membrane,  of  de6ected  septum,  or  of  polypus. 

It  seems,  therefore,  a  rational  belief  that  what  can  be  proved  to  exist 
in  the  upper  air-passages,  namely,  a  definite  erection  or  turgidity  of  tho 
nasal  mucous  membrane,  may  also  take  place  lower  down  in  the  bronchial 
mucous  surface;  and^  so  doing,  accomplish  much  of  what  we  call  spasmodic 
asthma.  It  may  be  thought,  however,  that  swelling  such  as  this  is  hardly 
adequate  to  explain  the  sudden  origin  and  subsidence  of  the  paroxysm; 
yet  it  is  quite  competent  to  do  so,  for  paroxysmal  sneezing  comes  oa 
quite  suddenly^  and  subsides  again  as  readily  if^  from  any  cause  whatever, 
the  at  ten  dun  bo  averted  from  tho  sul>jective  discomforL  This  hypothesis 
also  is  not  without  a  considerable  liody  of  infiuential  support,  dating  too 
from  early  times.  Wilson  Fox  states  that  Bree,  as  early  as  1807,  held 
some  such  opinion,  considering  that  asthma  was  a  convulsive  attempt 
to  exiiel  peccuit  material  from  the  bronchial  tubes,  Traubo  considers 
asthma  as  a  very  acute  catarrh.  Blackley  contends  that  the  asthma  of 
hay  fever  is  the  turgescence  in  the  nose  extending  to  the  general  bronchial 
mucous  membrane.  And  8ir  Andrew  Clark  considered  tho  phenomena 
of  an  attack  to  be  explained  by  a  vaso- motor  neurosis,  by  which  changes 
analogous  to  those  of  urticaria  iijion  the  skin  are  produced. 

To  this  it  may  be  added,  that  Storck  acttially  observed  with  the 
laryngeal  mirror  that  in  certain  instances  of  asthma  the  whole  length  of 
the  trachea  and  part  of  the  right  bronchus  were  deeply  congested. 

Berk  art,  however,  will  have  nothing  to  do  with  a  neurosis  of  any 
kind.  Although  he  admits  the  existence  of  a  peculiar  predisposition, 
he  will  not  allow  that  tho  history  of  the  asthmatic  attack,  as 
regards  its  sudden  onset  and  sudden  subsidence,  is  anything  but  vague 
and  untrustworthy  report.  He  sums  up  his  opinion  thus:  "The  con- 
clusion, therefore,  seems  irresistible,  that  what  is  commonly  described  as 
bronchial  asthma  is  an  acute  and  progressive,  nay  almost  erysipelatous, 
form  of  inflamiuationj  which  extends  from  the  pharynx  upwards  and 
downwards,  and  is  accompanied  by  a  croupous  exudation,"  But  it  is 
impossible  thus  to  discard  so  large  a  body  of  evidence,  vague  though 
some  of  it  admittedly  be,  as  case  after  case  of  asthma  supplies.  And,  if 
notj  then  the  surmise  of  an  initial  inflammatory  process  is  much  less 
securely  seated.  Indeed,  **an  acute  and  progressive,  almost  erysipelatous 
form  of  inflammation"  may  well  be  thought  to  land  its  advocate  in  even 
greater  difficulties,  seeing  that  the  disease  is  seldom  associated  with  fever, 
seldom  with  any  pneumonia,  and,  as  an  attack,  is  never  a  cause  of  death, 

I  believe,  on  the  contrary,  that  the  explosive  character  of  asthma  is 
absolutely  cert^iin*  Let  two  cases  suffice  : — A  gentleman  was  seized  with 
influenm,  and  it  was  ushered  in  by  an  attack  of  asthma.  This  condition 
was  supposed  to  have  gone  on  to  broncho-pneumonia,  and  this  proved 
intractable.     At  great  inconvenience  to  himself,  therefore,  he  obeyed  the 
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order  to  take  a  long  bolirlay  ;  and  it  was  my  good  fortune  to  see  bim  as 
he  p;wsod  througli  London,  within  two  or  three  hours  of  his  hinviiig  liorae. 
I  WU8  to  find  a  particular  foeua  of  diseHSo  at  an  indicated  &poL  The 
man  told  me,  as  eo  many  asthmatics  do  teli  us,  that  lie  felt  his  breath 
relieved  after  ho  had  been  twenty  minutes  in  the  train  ;  and  when  I  saw 
him  an  hour  or  two  later,  no  one  could  say  that  he  was  other  than 
absolutely  healthy.  The  second  case  I  owe  to  the  editor  of  this  work. 
Dr.  Allbutt  Avas  examining  by  auscultation  the  backs  of  the  lun^^s  of  a 
gentleman  of  neurotic  habit,  who  was  overworked  and  sulTering  from 
paina  which  were  suspected  to  be  of  the  nature  of  angina  pectoris.  The 
patient  was  sitting  up  in  bed,  and  his  face  was  under  the  observation  of 
hid  own  medical  attendant.  After  hearing  a  few  inspirations  of  a 
normal  character,  to  Dr,  A!lbt;tt*s  surprise  the  inspiratory  murmur 
began  to  diminish  on  the  left  side,  and  in  a  iew  monieuts  ceased.  Per- 
plexed by  this  strange  events  percussion  was  quickly  applied  to  the  left 
Bide  of  the  chest,  but  with  negative  results.  During  this  time  the 
family  attendant,  Mr,  Bowman  of  Ripon,  saw  the  patient  striving  for 
breath  j  and  attention  being  drawn  to  his  state,  it  became  manifest  that 
he  was  in  his  first  attack  of  asthma :  respiration  quickly  became  almost 
inaudible  over  both  lungs^  and  then,  aifter  a  definite  interval,  sibilus 
supervened.  The  attack  followed  the  usual  course,  and  the  asthma 
thereafter  frequently  recurred. 

As  regards  the  sudden  occurrence  of  atelectasis  pulmonum,  alleged 
as  a  cause  of  the  difiease,  there  is  perhaps  le^s  to  he  said.  Nevertheless, 
it  may  be  well  to  point  out  that,  in  infancy  at  any  rate,  there  are  cases, 
and  iheae  by  no  means  infrequent,  where  atelectasis  occurs  very 
sudderdy  ;  ;ind  there  are  cases  where  the  auscultatory  evidence  makes 
it  probable  that  this  condition  flits  about  the  lung  in  a  manner  almost 
comparable  to  that  of  the  migratory  passage  of  the  asthmatic  paroxysm. 
And  for  my  own  part,  I  believe  it  to  be  probable  that  acute  collapse 
of  the  lung  occupies  a  much  more  important  place  in  the  production 
of  pulmonary  affections  than  is  supposed. 

Diagnosis* — It  is  not  necessary  to  linger  long  upon  this  section  of 
the  subject.  It  is  true  that  many  affections  are  called  asthma  that 
are  not  so  regarded  in  this  article.  The  short  breath  atid  the  dyspncjea 
of  chronic  bronchitis,  and  the  dyspnoea  and  orthopno?a  of  heart  disease, 
are  often  thus  designated ;  in  both  of  these  the  dyspn*:ea  is  rather  a 
subdued  distress  than  the  acute  agony  of  spasmodic  asthma ;  so  with 
the  air-hunger  of  some  cases  of  renal  disease,  and  of  dilatation  of  the 
heart.  The  inspiration  is  free  in  such  cases,  but  panting ;  it  is  not 
a  dyspnoea.  And  yet  it  must  be  added  that  sometimes,  in  the  early 
history  of  a  granular  kidney,  the  complaint  of  the  patient  may  be  chiefly 
of  asthma  of  a  mild  kind  ;  and  without  a  general  investigation  of  the 
case,  without  the  hard  pulse,  the  thick  first  sound,  and  perhaps  the 
retinal  changes,  the  real  nature  of  the  case  might  be  overlooked.  Of 
other  conditions  more  likely,  perhaps,  to  give  rise  to  mistiike  I  incline 
to  place   hysteria,      I  have  certainly   found  myself  occasionally  in  a 
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tliflficuh y  between  tbe  one  and  the  other,  more  particularly  when  H  has 
been  nero5S:iry  to  depend  upon  the  history  of  the  attack  as  submitted 
for  }in  opinion,  some  time,  it  may  be,  after  all  the  symptoms  have  passed 
away.  i 

I  am  reminded  also   by  the  editor,  first    of   a  restlesa  disturbed      ^| 
#leop,    experienced    by   some   persons,   that    is    really   a   mild   asthma,       ^ 
Wthough  nut  recognised  as  such  by  them  ;    secondly,  of   that  curious 
iftucial   or    laryngeal    sutlbcative    spasm,   often   in    gouty   people,    that 
awakens   the   subject  of  it  iti  the  middle  of  the  night  in  terror  lest 
he  should  choke. 

Mediastinal  tumours  and  aneurysm  of  the  aorta,  by  leading  to 
paroxysmal  dyspncea  of  a  sort^  are  sometimes  liable  to  be  overlooked 
in  a  hasty  diagnosis  of  the  more  familiar  disease.  And  there  are  ' 
various  obstrnctive  maladies  in  the  upper  air -passages  that  may,  in 
like  miinner,  eatiae  difficulty  at  times.  The  safeguard  against  mistake 
lies  iu  the  unfortunate  fact  that  asthma  is  very  common,  and  there- 
fore in  its  usual  features  is  very  generally  known  ;  and  in  respect 
of  other  maladies,  even  should  they  be  entirely  paroxysmal  which  is 
uncommon,  each  one  has  usually  some  peculiar  feature  of  its  own  that 
is  sufficient  to  arrest  the  attention.  Any  one  of  these  things  may,  of 
course,  exist  in  association  with  the  special  nervous  proclivities  of 
asthma,  and  it  might  then  become  a  matter  of  the  greatest  difficulty  to 
<1i5tinguish  between  the  morbid  occasions  of  the  spasm.  Nevertheleas, 
it  may  be  doubted  whether  in  practice  this  difficulty  often  arises. 

Treatment — Wo  will  first  consider  the  principles  and  afterwards 
the  detail:?,  lest  in  the  multiplicity  of  the  Utter,  and  in  the  urgency 
and  intractability  of  the  disease,  we  lose  our  hold  on  the  principles  to 
which  details  ought  to  be  subordinate.  As  I  have  already  said,  to  me 
it  seems  impossible  to  doubt  that  asthma  is  one  of  those  nervous  actions 
of  which  we  see  so  many  examples  in  our  economy,  and  which  haye 
been  well  called  by  Dr.  Edward  Liveing  paroxysmal  neuroses. 

Epilepsy  is  one  of  these ;  some  forms  of  insanity  are  others ; 
migraine  is  another ;  asthma  is  another,  and  so  on*  Xow  all  these 
more  or  leas  obey  this  law,  that  the  more  they  come  the  more  they  may. 
Nervous  actions,  which  in  their  essence  and  initiation  are  not  abnormal, 
by  excess  of  energy,  or  of  frequency,  or  of  both,  become  abnormal ;  and 
ultimately  a  bad  habit  becomes  fixed.  Surely,  both  in  epilepsy  and 
asthma  there  is  much  of  habit  in  the  intractability  of  the  disease  ;  and 
if  control  is  to  be  gained  over  either,  it  must  be  by  catching  it  in  the 
earlier  days  of  its  appearance,  and  by  arresting  it  before  it  becomes 
confirmed.  We  think  that  we  c^n  sometimes  gain  some  control  over  the 
convulsions  of  infancy  ]  we  can  perhaps  keep  them  at  bay  sometimes, 
and  so  stop  the  child  from  becoming  epileptic.  But  what  case  is  more 
hopeless  than  that  of  the  confirmed  epileptic^  even  though  he  be 
persistently  stupefied  with  bromides  1 

The  case  of  asthma  is  a  parallel  one.  It  has  been  contended  that  it 
is  a  disease  rather  of  childhood  th&n  of  adult  age;  and  that  to  pay 
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attention  to  this  fact^  and  to  the  suggestions  that  flow  therefrom,  oifors 
the  best  possible  chance  of  stopping  the  attack,  and  of  preventing  the 
fixation  of  the  habit  atid  the  establishment  of  chronic  asthma.  The 
chronic  asthmatic  is  almost  as  hard  to  cope  with  as  the  chronic  epileptic. 

There  are  two  methods  of  dealirijg;  with  the  asthmatic.  On  the  one 
hand,  we  may  attempt  to  make  the  environment  of  the  patient  conform 
to  the  conditions  required  by  the  individnal ;  or^  on  the  other  hand,  to 
Harden  the  individual,  to  widen  his  range  of  accomraoflation,  and  so  to 
m^ke  him  less  snsceptible.  And  in  the  matter  of  drugs  somewhat 
similar  alternatives  present  themselves  ;  we  may  either  give  sedatives  to 
the  over -sensitive  nerve  structures  concerned,  or  give  drugs,  if  such 
there  be,  to  raise  the  level  of  nervous  action  to  that  higher  platform 
that  shall  enable  the  perceptive  centres  to  take  less  heed  of  their 
unnatural  worries. 

But  the  asthmatic  paroxysm  ia  so  distressing  that,  almost  always, 
the  treatment  of  it  uaiirpa  the  first  place  ;  and  too  often  this  urgency  of 
the  situation  upsets  the  perspective.  If  we  are  called  to  a  patient  in 
the  stress  of  a  paroxysm  of  asthma,  clearly,  on  all  accounts,  it  roust  be 
arrested  as  quickly  as  may  be ;  there  is  no  time  to  be  very  careful  and 
consistent  about  ways  and  means.  And  the  quickest  way  to  relieve  a 
paroxysm  of  asthma  is  to  make  the  patient  inhale  some  fume  or  other, 
a3  of  nitre,  nitrite  of  amyl,  or  chloroform  ;  or  to  give  him  an  injection 
of  morphia  or  a  dose  of  chloral  ;  indeed,  as  we  all  know  very  well^  doctors 
ft-?e  paroxysms  of  this  kind  less  often,  because  various  patent  powders 
for  creating  fumes  hold  the  field  so  largely  that  most  people  do  without 
us,  and  stick  to  their  patent  remedy. 

Thus  the  treatment  of  asthma  too  often  becomes  a  repeated  sacrifice 
to  the  paroxysm;  and  the  patient  drags  along,  thankful  for  the  small 
mercy  of  temporary  freedom  from  his  troubles,  and  easy  in  mind  if  he 
can  carry  in  his  pocket  protection  from  those  that  are  to  come.  But 
this  plan  of  campaign  is  ultimately  a  most  disastrous  one.  It  un- 
questionably produces  temporal  y  ease ;  but  what  happens  afterwards  is 
this :  the  vaix)nr,  on  reaching  the  mucous  membrane,  stupefies  or 
exhausts  the  nervous  centres,  and  stops  the  spasm  for  a  time.  But  at  the 
same  time  some  of  these  remedies,  b}''  stimulating  the  mucous  membrane 
and  provoking  the  flow  of  mucus,  make  the  local  erethism  rather  worse 
than  it  was  before.  The  more  sedative  kinds  of  inhalations  do  but 
appease  by  offering  bribes  to  vicious  nervous  influences.  By  and  by 
the  nervous  centres  wake  up  again  to  find  matters  no  better,  rather  the 
contrary;  and  then  on  comes  the  spasm  again,  and  the  whole  process  is 
repeated  ;  and,  with  each  repetition  of  the  cycle,  the  nervous  centres,  as 
their  nature  is,  become  more  exhausted  or  more  irritable,  their  sleep  is 
shorter,  their  spasm  is  more  and  more  quickly  repeated,  and  the  poor 
patient  ultimately  lands  himself,  with  jjerhaps  some  lessening  of  the 
severity  of  each  paroxysm,  in  a  more  prolonged  or  persistent  stuflfiness 
hardly  less  distressing  to  bear  :  all  day  long  he  appeals  to  bis  powder,  and 
becomes  in  fact  the  slave  of  an  appetite  that  he  has  whetted  and  that  he 
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cannot  now  control.  Thus  ends  the  chronic  asthmatic  who  bet^ikes  him- 
Bclf  to  vapours.  But  this  is  not  uU,  for  by  common  consent  a  repeated 
application  to  some  of  these  drugs,  whether  by  making  matters  worse  in 
the  lungs,  or  by  worrying  the  cardiac  ganglia  or  what  not,  tends  to 
dilatation  of  the  hearty  and  is  equivalent  to  a  good  many  nails  in  the 
coffin  of  the  asthmatic.  Moreover,  this  dread  of  the  paroxysm  itself 
is  carried  into  the  preventive  treatment  of  the  disease,  and  the  patient 
is  submitted  to  what  may  be  called  the  glass-case  treatment ;  that  is  to 
say,  the  temperament  of  the  patient  is  ignored,  or  not  considered  as  of 
importance,  and  the  disease  u  supposed  to  be  brought  on  by  chill.  If 
he  be  wealthy  and  adventurous,  he  fights  his  environment  by  running 
away  ;  and  thus  he  may,  perhaps,  get  along  pretty  well.  II  the  patient  be 
a  child,  it  is  probably  kept  indoors,  except  in  the  finest  of  summer  weather ; 
yet,  ne^^ertheless,  the  history  too  often  is  that  "  it  has  caught  another 
chill,"  but  no  one  can  say  how.  At  first,  perhaps,  the  child  had  the 
whole  haus©  to  roam  about  in,  but,  as  the  ^' colds"  recur,  it  is  confined  to 
one  room  with  a  south  aspect ;  and  yet  things  do  not  mend.  So  the  doors 
of  the  room  are  carefully  screened,  the  windows  perhaps  pasted  up,  and 
still  the  success  being  not  all  that  can  be  desired,  extra  clothing  may  be 
piled  on.  And  ultimately  the  doctor  finds  somewhere  hidden  under 
this  heap  of  precautions  a  pale^  moist,  flabby,  steamy  thing,  with  big 
eyes,  thin  cheeks,  protruding  ribs,  and  a  more  or  less  general  bronchitis; 
a  case  of  ^Vsuccessfui  *'  management,  because  no  attack  has  occurred  for 
some  weeks  !  But  is  this  to  be  called  success  1  This  is  to  nurse  the 
powers  into  imbecility  ;  and  the  inevitable  result  is,  that  the  first  time 
the  patient  puts  his  head  outside  the  door  a  fresh  cold  is  *^  caught,"  and 
a  fresh  term  of  imprisonment  is  ordered.  I  venture  to  say  that  if 
asthma  is  to  be  prevented  at  all,  it  will  never  be  kept  at  bay  by  hot- 
house treatment  such  as  this.  Yet,  unfortunately,  it  is  easy  to  utter 
destructive  criticisms  of  this  sort,  but  diflicult  to  point  to  a  better  way. 
I  think  there  can  be  no  doubt  that  the  first  requirement  for  the 
asthmatic  is  to  put  him  into  a  climate  in  which  he  can  bo  much  out  in 
the  air.  But  there  is  the  difficulty :  we  know  so  little  about  climate  j 
and  asthma  is  so  individual  a  disease.  No  one  can  foresee  in  a 
particular  case  whether  this  place  or  that  will  be  suitable ;  and,  when 
the  issue  is  doubtful,  experiments  in  moving  invalids  about  are  never 
likely  to  be  miide  with  any  great  thoroughness.  But  for  most 
asthmatic  persons  there  is  generally  for  each  his  own  place  or  places 
where  he  is  better  or  well.  Thither  he  should  be  sent,  at  any 
rate,  for  a  time*  This  place  may  be  at  the  sea ;  or  it  may  be  inland  j 
flomefcimes  it  is  a  dry  place,  sometimes  a  humid ;  often  even  it  is  a  large 
town  i  **In  the  great  majority  of  cases  an  urban  air  is  the  air  that 
cures  J  and  of  a  city  air,  that  seems  to  be  the  best  which  is  the  most 
urban— the  densest  and  smokiest"  (Salter) ;  but  wherever  it  be,  the 
patient  should  be  out  and  about  with  very  little  restriction ;  and  an 
attempt  should  be  made  by  this  means  to  render  the  morbid  circuit  less 
prone  to  discharge.     Of  games  and  sports,  all  should  be  encouraged  that 
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are  ouuloor  anfl  healthful  nnrl  invigorating.  Some  further  remarks  on 
climate  in  the  treatment  of  iisthma  will  be  found  in  the  first  volume  of 
this  work  (p.  293). 

Ill  diet  it  13  necessary  to  be  careful,  but  not  too  much  so.  It  is  very 
easy  to  give  a  number  of  restrictions  about  food,  and  thus  to  make  matters 
worse  I  yet  asthma  certiinly  often  does  seem  to  start  from  a  meal  that 
hsLS  not  been  digested — one  which  may  have  been  too  lar^e,  uf  an 
improper  character,  or  taken  at  some  irregular  hour :  the  points  to  aim 
at  are  good,  plain,  light  food  in  moderate  quantity  and  slowly  ingested. 
The  asthmatic,  particularly  children,  are  often  deprived  of  potatoes,  of 
starchy  puddings,  jam  and  sugar,  and  goodness  knows  what  else,  and  on 
the  other  hand  are  put  on  various  meat  juices  and  other  good  things 
in  the  wrong  place,  so  as  to  remove  all  rocks  of  offence  from  the  path  of 
their  pnoumogastrics.  But  "  if  these  things  be  done  in  the  green  tree, 
what  shall  be  done  in  the  dry?"  What  chance  has  such  a  child  of 
reaching  old  age  1  Any  food  that  is  plain  and  wholesome  and  not 
known  to  disagree  may  be  allowed.  It  is  a  good  thing  to  have  the 
chief  meals  early  in  the  day,  when  digestion  is  vigorous  ;  therefore 
breakfast  and  lunch — an  early  dinner — should  be  the  main  meals ; 
anything  taken  later  must  be  small  in  quaiitity  and  of  the  most  digestr 
ible  kind.  All  meals  for  the  asthmatic  should  be  small  ones ;  his 
stomach  should  never  be  distended  [vith'-  art,  on  Dietetics,  vol.  i.  p,  398]. 
The  bowels  should  be  kept  carefully  regulated  and  sutliciently  open  by 
taking  some  saline  aperient,  or  other  simple  laxative.  Every  etTort 
should  be  made  to  keep  the  patient  in  as  healthy  and  physically  fit  a  con- 
dition as  possible.  A  tepid  or  cold  bath  should  be  taken  in  the  early 
mofning,  and  the  living  room  well  ventilated. 

These  must  be  the  general  principles  upon  which  to  deal  with  the 
asthmatic  ;  and  the  more  unhesitatingh*  the  younger  the  patient,  and 
the  earlier  in  the  course  of  the  disease  that  he  comes  under  treatment. 

In  considering  the  treatment  by  drugs,  two  divisions  of  the  subject 
naturally  suggest  themselves  ;  namely,  those  medicines  that  are  useful 
in  preventing  asthma,  and  those  that  are  so  when  the  actual  attack  is 
threatening  or  in  progress.  Again,  a  distinction  must  be  made 
between  the  cases  which  seem  to  be  pure  nervous  asthma,  those  which 
have  any  degree  of  persistent  Itronchial  catarrh,  and  those  already 
mentione-d,  which  come  on  in  later  life,  and  may  not  irrationally 
be  attributed,  on  the  one  hand,  to  blood  conditions  that  as  a  group  may 
for  convenience  be  called  gouty,  and,  on  the  other,  to  degenerative 
changes  in  the  tissues. 

As  a  preventive  remedy  in  the  pure  form  of  asthma,  no  drug  is 
in  my  opinion  equal  or  nearly  equal  to  arsenic.  It  should  be  taken  for 
three  or  four  weeks,  then  omitted,  and  then  resumed  after  an  interval 
of  equal  length ;  and  so  on  for  three  or  four  courses  :  and  the  drug 
should  from  time  to  time  be  resorted  to  in  periods  when  from  any  cause 
the  nervous  centres  begin  to  show  signs  of  lowered  tone.  I  have  not 
m^e  much  use  of  phosphorus,  but  it  has  been  spoken  well  of,  and  it 
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might  also  upon  occasion  be  of  value  ;  iind  so  likewise  with  other  good 
nerve  tonica,  such  as  bromides  or  hydrobromic  acid. 

In  cases  where  a  persistent  bronchial  catarrh  is  at  the  bottom  of  the 
trouble,  there  is  obviously  less  to  be  expected  from  medicine,  and  a 
suitable  climate  promises  be»t ;  rb  a  rule  such  cases  do  best  in  dry 
and  bracing  air.  A  friend  of  mine  thus  circumstanced  found  himself 
almost  renewing  his  youth  as  he  climbed  the  Malvern  Hills.  Others 
again  find  more  relief  in  such  places  as  Hastings,  Ventnor,  Bournemouth  ; 
some  even  in  Torijuay,  Good  results  are  cbumetl  in  the  bronchial  casea 
for  the  sprays  and  waters  of  the  sulphurous  springs  of  Mont  Dore,  of 
the  Pyrenees,  of  Harrogate,  and  of  the  arsenical  waters  of  La  Bour- 
boule.  The  two  chief  drugs  from  which  much  benefit  is  often  derived 
are  strychnine  in  three  to  five-diop  doses  given  steadily  for  some  days, 
and  the  iodides  which  often  prove  of  great  value.  Perha|>s  the  one 
acts  as  a  stimulant  to  the  respiratory  centre,  the  other  as  an  expector- 
ant. For  the  asthma  that  occurs  in  later  life  an  eliminant  treatment 
is  oo  the  whole  the  best.  It  is  in  such  cases  that  blue  pill  and  colo- 
cynth  in  moderate  doses  once  or  twice  a  week  are  usoful,  or  saline 
laxatives  with  careful  attention  to  and  restriction  of  diet.  In  these 
cases,  again,  iodide  of  potassium,  perhaps  by  a  depressing  effect  upon  the 
arterial  pressure,  will  often  help  very  considerably. 

My  friend  Dr.  Kingscote  maintains  that  the  asthmatic  state  is  much 
beneiited  by  brine  baths  and  systematic  exerciser,  such  as  have  been 
elaborated  at  Nauheim,  for  the  treatment  of  certain  forms  of  disease  of 
the  heart ;  one  can  well  understand  that  means  of  this  kind,  by  stimulatr 
ing  the  circulation  and  facilitating  the  flow  of  blood  through  the  lunga, 
may  prove  of  much  service. 

To  relieve  an  attack,  or  the  semi-asthma  that  forebodes  or  lingers 
after  an  attack,  other  means  must  be  used.  In  the  threatening  of  an 
attack,  or  in  the  dyspnoea  that  lingers  when  the  more  acute  symptoms 
have  subsided,  many  drugs  have  been  tried,  and  at  one  time  or  another 
gucceedeci  Of  these  1  should  put  first  a  combination  of  iodide  of 
potassium  with  the  etherial  tincture  of  lobelia  *  five,  ten,  or  even  fifteen 
grains  of  the  one,  and  ten  or  fifteen  minims  of  the  other,  seem  To  bring 
relief  when  other  things  may  have  failed.  Some  prefer  stramonium 
to  the  lobelia.  The  late  Dr,  Hyde  Salter  thought  very  highly  of  the 
Datura  stramonium  and  the  D.  tatula ;  their  best  effects  are  observed 
when  smoked  like  tobacco  ;  but  they  may  also  be  given  in  a  pill,  extract, 
or  tincture.  Sometimes  a  combination  of  iodide  of  potassium  and 
chloral  hydrate  has  been  effectual.  It  is  under  such  conditions  as  these 
that  the  Euphorbia  pilulifora  and  Grindelia  robusta  are  most  useful ; 
the  former  may  be  given  in  a  decoction,  a  wineglassful  twice  a  day  ;  or 
in  tincture,  ten  to  thirty  minims,  twice  or  three  times  a  day,  or  as  ofteti 
as  may  be  requisite.  The  grindelia  is  in  the  form  of  a  liquid  extract, 
and  is  given  in  similar  doses  to  the  tincture.  This  drug  is  also 
recommended  at  the  onset  of  an  attack^  in  half-hourly  doses,  until 
relief  has  been  attained.     I  have  known  it  to  produce  decided  relief, 
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liut  1  ha^e  not,  upon  the  whole,  hoen  very  succossfiil  either  with  ihis 
drug  or  with  euphorbia.  In  the  thick  of  an  attack  the  remedies  most 
in  use  are  inhalations  of  Vikrions  vapours  j  and  of  these,  perhaps  the 
commonest,  and  one  of  the  most  harmless,  is  blotting-paper  soaked  in 
mtrate  of  potash,  which  will  often  relieve  and  sometimea  very  con- 
spicuously. 

There  are  many  other  powders  made  for  the  production  of  fumes  j 
some  are  stimulating,  and  seem  to  act  by  provoking  cough  and  the  free 
secretion  of  mucus;  others,  and  these  I  believe  the  less  harmful^  are  of 
&  sedative  nature.  Some  of  them  are  made  into  cigarettes  for  smoking, 
iitid  most  of  them  contain  stramonium  in  some  form. 

Of  inhalations  available  for  more  strictly  medical  uses,  three  may 
be  mentioned :  nitrite  of  amyl,  iodic  ether  spoken  well  of  by  Dr. 
Thorowgood,  and  of  course  chloroform.  In  severe  c<ises  the  last  named 
mskj  be  of  the  greatest  possible  value,  although  its  effect  is  apt  to  be 
but  transitory,  and  the  attack  may  resume  its  severity  as  the  stupor  of 
the  drug  wears  off.  Of  all  the  other  drugs  that  have  been  recom- 
mended for  the  relief  of  the  paroxysm,  morphine  probably  stands  first ; 
a  hypodermic  injection  of  a  sixth  of  a  grain  will  often  piocure  almost 
immeiiiate  diminution  of  the  violence  of  the  dyspna^a,  which  gradually  enda 
in  complete  cessation  of  the  spasm.  Pilocarpine  is  also  a  valuable  drug  ;  a 
tenth  to  a  quarter  of  a  grain  may  be  given  hypodermicaily ;  a  free  secretion 
from  the  mouth  and  fauces  is  the  result,  and  the  spasm  is  thus  relieved. 
Sometimes  the  patient  is  sick,  a  thing  by  no  meana  undesirable;  for  an 
emetic  is  one  of  the  means  advocated  for  arresting  an  attack,  and  no 
doubt  sometimes  with  marked  success.  A  combination  of  bromide  of 
(>otassium  and  chloral  is  also  a  good  sedative  to  give  at  the  onset  of  a 
|3aroxysm.  Belladonna,  hyoscyamus,  and  conium,  though  not  of  so 
much  value,  are  all  of  use  in  their  way  ;  tobacco  is  also  said,  by  virtue  of 
Its  povFerful  depressing  action,  to  be  a  useftd  palliative  drtig.  I  have 
beard  it  said  of  pilocarpine  that  the  remedy  is  worse  than  the  disease; 
and,  considering  the  distressing  nature  of  the  malady,  this  is  a  serious 
attack  upon  the  benefit  derived  from  it.  If  this  be  true  as  regards 
pilocarpine,  it  must  be  still  more  apt  for  tobacco,  which  produces  a 
dreadful  malaise,  and  is  a  difficult  drug  to  control  in  those  who  are 
unaccustomed  to  its  use,  in  whom  only  it  appears  to  have  the  eflect 
wished  fur. 

Of  stimulants,  too,  coffee  and  alcohol  may  be  mentioned.  Strong 
iffee  is  indeed  a  popular  remedy  that  has  often  given  relief,  as  also  has 
eitrate  of  caffeine.  As  regards  alcohol,  I  have  no  personal  knowledge 
of  any  special  virtue,  but  Hyde  Salter  says  of  it,  that  while  in  many 
Ciises  it  does  not  do  much  good,  in  some  it  has  a  moat  powerful  effect, 
particularly  when  all  other  remedies  have  failed.  It  should  he  given 
hot  and  strong.  The  compressed  air  treatment  of  asthma  is  described 
in  the  first  volume  of  this  work  (pp.  315,  316),  to  which  the  reader  is 
referred. 

llay  fever,  or  hay  asthma,  is  in  the  opinion  of  many  a  pure  form  of 
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astlima,  and  with  this  opinion  I  myself  coincide  ;  it  is  accordingly  more  or 
lesi  amenable,  aa  are  other  forms  of  asthma,  to  treatment  by  drugs  of  the 
same  character.  1  refer  more  particidarly  to  arsenic;  and  I  should  main- 
tain this  even  for  misal  cases  :  it  relieves  the  itching  and  smarting  of  the 
eyes,  the  aching  of  the  frontal  sinuses,  the  itching  of  the  na&al  mucous  mem- 
brane and  of  the  nose  itself,  the  sneezing,  the  watery  discharge,  the  occlu- 
sion of  the  nostrils,  the  dryness  and  irritation  of  the  lips  and  throat.  But 
Karl  Binz  and  others  have  maintained  that  local  remeilies,  used  upon 
gennicide  principles,  give  geat  relief  in  many  of  these  cases;  and  those 
who  have  worked  in  the  special  department  of  diseases  of  the  nose  and 
throat  declare  that,  by  paying  special  attention  to  the  morbid  e recti lity 
of  the  mucous  membrane  over  the  spongy  bones  of  the  nose,  this  disease 
may  he  much  reduced.  Binz  advocated  the  irrigation  of  the  nostrils 
with  a  solution  of  quinine ;  Sir  Andrew  Clark  suggested  some  carbolic 
preparation ;  and  of  late  many  have  tried  the  application  of  solutions 
of  cocaine,  more  upon  alleviative  than  upon  curative  principles,  perhaps; 
unless  alleviation  be  an  earnest  of  cure. 

No  one  can  doubt  that  these  various  measures  are  all  useful  in  their      ■ 
proper  place,  nor  can  any  one  doubt  that  they  have  their  dangers.     For      H 
instance,  I  saw  but  the  other  day  a  hidy  who  for  the  discomfort  arising 
from    the   frequently    recurring    turgidity   of    the   nostrils^    which    is 
characteristic  of  hay  fever,  had  betaken  herself  by  medical  advice  or 
without  it  to  the  use  of  cocaine  locally.     Accordingly,  more  or  less,  both      ^ 
by  day  and  night,  she  would  pack  her  nostrils  with  a  solution  of  cocaine,      | 
of  which  one  grain  at  each  time  was  put  into  each  nostril  ;  and  there- 
after, by  means  of  hawking  and  spitting,  and  other  contortions  of  her 
pharyngeal  muscles,  the  solution  was  spread  all  over  the  alTected  area, 
and  temporary  ease  was  obtained.     At  least  six  grains  a  Ai\v  were  thus 
disposed  of,  and  sometimes  more.     The  position  to  take  with  regard  to 
local  treatment  is  this,  as  it  seems  to  me :  the  local  symptoms  are  not 
the  disease,  and    therefore,  however  necessary  it   may  be  at   times  to 
relieve  conditions  that  cause  great  distress  by  means  of  this  kind,  they      fl 
may  do  harm  by  inducing  other  morbid  changes  in  the  part,  and  con-      ^ 
ditions  that  were  but  temporary  may  thus  he  rendered  permanent.     For 
instance,  a  paroxysmal  sneezing  will  stop  immediately  under  the  intiueuce 
of  gome  diverting  train  of  thought,  just  as  asthma  will  stop  under  any 
sudden  and  powerful  mental  stimulus.     All  must  agree  that  if  there  be 
any  actual  disease  of  the  mucoua  membrane,  whether  due  to  the  eitist- 
ence  of  polypus,  of  a  deflected  septum,  or  what  not,  it  must  be  advisjible  to      fl 
get  the  mucous  surface  into  as  healthy  a  state  as  possible  so  as  to  remove      " 
one  obvious  source  of  possible  irritation.     But  for  eases  of  asthma  in 
which  there  is  no  definite  nasal  worry,  the  question  must  at  any  rate  be 
considered  an  open  one.    If  the  nerurotic  origin  of  the  diseiise  be  accepted, 
as  I  think  it  must,  no  one  can  rest  content  with  the  tniatment  of  a  peri- 
pheral symptom.     Still,  if  it  can  be  shown  that  a  large  measure  of  relief 
is  thus  obtained,  such  an  experience  must  of  course  be  utilised  upon  the 
principle  that  half  a  loaf  is  better  than  no  bread.     The   difficulty  of 
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arriving  at  any  sound  conclusion  as  to  the  value  of  such  treatment  lies 
in  this,  that  the  specialist  and  the  physician  see  the  cases  at  different 
times ;  the  one  in  the  first  flush  of  that  poat-oporaiive  quiescence  that 
we  all  so  well  recognise  as  a  characteristic  of  nervous  ailments ;  the 
other,  when  that  quiescence  has  passed  off,  and  the  old  habit  has  resumed 
\XA  sway.  I  have  known  some  patients  to  be  apparently  benefited,  but 
others  who  have  not  received  any  adequate  reward. 

Prognosis. — I  bold  most  strongly  that  asthma  may  be  treated  with 
a  large  measure  of  success  if  it  be  taken  in  hand  at  the  proper  time,  that 
is  in  childhood ;  and  if  it  he  possible  to  pnt  the  patient  under  suitable 
conditions, — those  conditions  being,  in  brief,  such  as  will  allow  of  the 
patient  being  turned  into  a  good  healthy  animab  It  is  in  childhood,  if 
at  any  time,  that  the  opportunity  offers  of  educating  the  patient  out  of 
a  hulty  habit  into  a  better  regulated  state  of  his  nervous  centres.  In 
the  case  of  the  adult  one  cannot  be  so  hopcfuK  One  could  not  be  so 
hopeful  of  successfully  combating  convulsive  attacks  occunjng  late  in  life 
as  in  those  occurring  in  infancy  ;  and  I  fancy  that  the  asthma  that 
begins  in  adult  age  is  indicative  of  some  deep  ingrained  nervous  fault, 
which  is  not  readily  to  be  controlled.  Moreover,  adults  fall  in  less 
reAdily  with  counsels  of  perfection,  such  as  the  radical  cure  of  faulty 
habits ;  they  are  in  distress,  they  insist  upon  a  dose  to  eet  them  right, 
and  if  one  man  won't  give  it  them,  or  does  not  hit  upon  the  right  thing, 
they  quickly  resort  to  some  one  else,  who  manages  things,  as  they  think, 
better.  Still,  even  the  adult  asthmatic  is  sometimes  a  sensible  person, 
and  many  agree  to  desist  from  inhalations  ;  to  take  a  drug,  such  as 
arsenic,  patiently ;  or  iodide,  when  an  attack  threatens ;  or  such  other 
drug  as  may  seem  beat  suited  to  the  particular  case:  to  act  thus  is  in 
most  cases  to  procure  considerable  relief. 

With  regard,  however,  to  that  other  group,  when  spasmodic  asthma 
occurs  in  middle  age,  and  after  ;  when,  as  causes  or  provocatives,  certain 
changes  in  the  tissues  and  organs,  gouty  and  other,  come  into  pro- 
minence; and  when  age  with  its  i^aling  vigour  of  function  and  its  conscious 
or  unconscious  indiscretions  of  living  and  other  habits  leads  to  the  over- 
charging of  the  bloo<j  with  waste  products,  and  to  excess  of  arterial 
blood-pressure,  and  thus  to  a  true  spasmodic  asthma  analogous  to  the 
gouty  vertigo  and  gouty  convulsion  occasionally  seen  in  adult  life  :  then 
no  doubt  great  relief,  and  even  cure,  may  result  from  such  drugs  as  blue 
pill,  iodide  of  potassium,  and  others,  given  with  the  purpose  of  reducing 
the  arterial  pressure,  or  of  eliminating  waste  products.  More  difficult 
to  speak  hopefully  of  are  the  cases  associated  with  and  perhaps  pro- 
duced by  a  pre-existing  bronchial  catarrh.  As  Hyde  Salter  remarks, 
ure  send  such  patients  to  the  Kiviera  to  relievo  the  bronchitis,  and  the 
asthma  is  aggravated  ;  and  thereby  we  see  in  a  measure  how  essentially 
independent  the  two  conditions  are  \  and  when,  after  travelling  about, 
they  come  to  the  land  of  promise  so  far  as  their  asthma  is  concerned, 
then  perchance  the  climatic  conditions  are  not  suited  to  the  bronchitic 
affections.     But  even  in  such  persons  there  is  no  doubt  that,  by  dealing 
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witli  tho  bronchi tk  and  by  endoavounng  to  amelJoraie  it  Ijy  meana 
of  a  suitable  climate^  the  bronchial  tubes  will  become  more  healthy,  and 
there  may  yot  be  scope  for  carrying  out  those  principles  of  reirivigora- 
tion  of  the  nervous  tone  upon  which  I  have  dwelt ;  and  thus  some  of 
the  stress  of  the  asthma  may  be  relieved.  Nevertheless,  when  the 
best  has  been  done,  one  cannot  but  regard  the  disease  as  serious, 
and  in  too  many  cases  baffling  ;  for  even  in  cases  where  much  good 
seems  to  have  been  done,  the  disease  reappears  again,  perhaps  after 
many  years.  In  looking  over  notes  of  a  number  of  cases,  it  comes 
out  clearly  that  in  several  where  the  disease  existed  from,  say,  the 
ago  of  three  to  ten  years,  it  reappeared  at  forty  or  fifty.  I  have 
already  alluded  to  the  many  points  of  similarity  between  asthma  and 
epilepsy  ;  and  this  is  another  feature  of  resemblance.  We  meet,  too, 
with  many  people  who  have  lost  the  tendency,  and  who  are  still  free ; 
but  many  of  these,  although  they  say  they  have  lost  the  asthma,  are 
still  a  Httle  wheezy,  and  undoubtedly  have  some  slight  amount  of 
bronchial  catarrh.  So  that  on  the  whole  there  is  a  degree  of  un- 
certainty about  the  fate  of  those  who  are  asthmatic  in  early  life.  As 
regards  the  actual  duratioTi  of  life,  perhaps  all  that  can  be  said  is  that 
spasmodic  asthma  is  compatiblo  even  with  a  long  life.  Of  those  who 
become  asthmatic  in  later  years,  excepting  the  group  of  cases  due  to  high 
arterial  pressure  already  mentioned  which  may  be  a  fairly  large  one, 
most  are  likely  to  sutler  severely  ;  and  their  disease  is  but  too  likely 
to  become  more  or  less  permanent. 

James  F,  Goodhart, 
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OUK  knowledge  of  tlie  Hoatomical  characters  and  clinical  history  of 
syphilitic  disciise  of  the  hings  is  still  very  incomplete,  notwithsUindiug 
that  much  hris  hecn  written  on  the  subject.  This  is  due  in  part  to  tho 
rarity  of  thtj  atlection,  but  chiefly  to  the  difficulty  until  lately  experienced 
in  distinguishing  between  the  lesiuns  of  syphilis  and  of  tuberculosis. 

Up  to  the  date  of  the  discovery  of  the  tubercle  bacillus  it  was  very 
often  impossible  to  determine  with  certainty  during  life  whether  a  given 
ease  of  pulmonary  disea.se  were  tuberculous  or  not;  and  after  death  appear- 
ances which  some  considered  to  be  distinctive  of  tubercle  were  said  by  others 
not  to  possess  this  signifieance.  Now,  how^ever,  that  wo  possess  a  test  for 
tuberculous  lesions,  it  may  reiisoiiably  he  hoped  that  the  whole  subject  of 
syphilitic  disease  of  the  hiiigs  wiW  bo  placed  upon  a  secure  foundation. 

That  the  disease  is  of  nire  oceitrrenec  is  a  fair  inference  from  the  fact 
that  the  museums  of  the  London  hospit*'ds  and  of  the  Royal  College  of 
Surgeons,  all  of  which  I  have  recently  visited,  contain  only  twelve  speci- 
mens which  are  believed  to  illustrate  syphilitic  lesions  of  the  lungs ;  and 
of  the^c,  two  may  be  excluded,  as  either  not  of  that  nature,  or  of  a  nature 
80  doubtful  that  in  the  present  state  of  our  knowledge  they  are  inad- 
missible as  evidence.  None  of  the&e  specimens  is  from  a  case  of  congenital 
syphilis. 

MoUBED  ANATOMY. — The  following  pulmonary  lesions  have  been 
attnbuted  to  syphilis :  {a)  gumma ;  (If)  white  he|>atiBation  {Virchow^ 
Weber),  or  **  epithelioma  of  the  hmg'*  (Lorain,  Kobin) ;  (c)  gray  infiltra- 
tion (Welch,  Pancritius) ;  (d)  lubular  pneumonia  or  hronehopneumonia 
(Fbrster.  Welch) ;  {c)  fibroid  induration  ;  {/)  changes  in  the  lymphatics 
(Hermann  Weber) ;  (j?)  a  destructive  disease,  the  so-called  "  Syphilitic 
Phthisis,*'  It  will  be  convenient  to  consider  separately  the  lesions  of  the 
hereditary  and  the  acquired  disease. 

Hereditary  syphilis. — The  pulmonary  changes  in  hereditary  s^^hilis 
may  be  either  circumscriljed  or  difluse  ;  to  the  former  the  term  **  gumma" 
is  applied  ;  the  latter  are  classified  under  the  head  of  "pneumonia."  It 
is,  however,  far  more  common  to  ^mi  the  two  changes  associated  than  to 
meet  with  either  separately. 

A.  Gumma. — As  this  lesion  is  of  comparatively  rare  occurrence  in 
congenital  syphilis,  and  when  present  does  not  differ  either  in  appwiranco 
or  in  microscopical  structure  from  that  found  in  the  acquired  disease,  a 
more  distinct  picture  of  the  morbid  anatomy  of  the  two  aflcctions  will  be 
obtained  by  describing  it  under  the  latter  heading. 

B.  Pnt^immmi. — ^Two  diflerent  lesions  are  included  under  this  head- 
ing— namely,  **  white  pneumonia  "  and  "  interstitial  pneumonia  "  ;  but  of 
these  it  must  again  he  stated  that  they  occur  more  often  in  combination 
than  apart* 
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{a)  Uliik<  }imiinionia  (Viichow,  Weber),  Epilhdkmfa  of  the  lung  (Lorain, 
Robin). — This  ksion,  which  in  its  true  fomi  is  rare,  is  found  only  in  the 
lungs  of  still-liorn  chikhen,  or  of  such  as  have  survived  their  birth  a  very 
short  time.  Other  unmistakable  signs  of  congenital  syphilis  are  usually 
present,  and  in  such  crises  gestation  has  seldom  proceeded  to  the  full  term* 

It  is  a  diffuse  change  affecting  a  lobe  either  as  a  whole  or  in  part ; 
or  one  or  both  huigs  may  be  completely  consolidated. 

In  still-liorn  children  the  affected  part  is  bloodless  and  airless ; 
even  if  force  be  ui^ed,  it  lutiy  be  impossible  to  inflate  it;  but  in  infants 
several  days  old  the  lung  always  contains  some  ain 

The  lung  is  much  inereiwsed  in  size,  and  its  surface  may  be  marked  by 
the  ribs.  It  is  solid,  dry,  white,  yellowish,  or  gra^ush  white  in  colour; 
but  sometimes  presents  a  reddish  marbled  appeamnce.  The  section 
differs  from  that  of  an  onlinary  pneumordc  lung  in  that  the  granular 
apjx^arance  chaiiicteristic  of  the  latter  is  absent,  the  surface  being  smooth 
and  somewhat  shining. 

On  microscopical  examination  in  true  cases  the  interstitial  tissue  i« 
not  increased.  The  alveolar  walls  are  thickened,  and  the  small  bronchi 
and  the  alveoli  are  filled  wnth  masses  of  cells  of  which  some  are  round 
and  others  have  more  or  less  the  character  of  epithelial  cells  :  the  cells 
are  for  the  most  part  undergoing  fatty  degeneration  and  are  beginning 
to  break  down.  The  tilveoH  are  markedly  enlarged.  The  colour  of  the 
affected  area  is  due  partly  to  the  above  changes,  but  in  part  also  to 
diminished  blood-supply  the  result  of  pressure  upon  the  capillaries.  The 
lung  tissue  sunTJunding  the  consolidated  part  may  show  some  degree  of 
emphysema.  Ecchymoses  may  be  present  in  the  pleuni,  pericardium, 
and  thymus  gland ;  but  these  appearances  are  probably  incidental  to  the 
mode  of  death. 

The  bronchial  glands  are  as  a  nde  enlarged  and  on  section  dense, 
from  a  new  formation  of  fibrous  tissue  enclosing  cells  arranged  in  a  con- 
centric manner. 

Wliite  pneumonia  is  a  lesion  of  purely  pathological  interest^  as,  owing 
to  the  filling  of  the  alveoli  with  cells,  the  subjects  of  it,  if  not  8tilMK)rn, 
are  unable  to  maintain  the  respiratory  function  for  any  length  of  time, 
and  soon  Buceumb. 

(h)  JnUrsfiiial  pimmonkL  —  This  is  the  most  common  pulmonary 
manifestation  of  hereditary  syphilis ;  but  it  occurs  more  frequently  in 
association  with  some  of  the  changes  described  under  "white  pneumonia" 
than  as  a  purely  interstitial  lesion.  In  its  tnie  form  it  is  distingiushed 
by  a  small-celled  infiltration  of  the  interalveolar  connective  tissue,  the 
alveolar  epithelium  remaining  unaffected.  This  change  may  be  present 
to  a  very  varied  extent.  In  some  cases  lungs  thus  affected  appear  normal 
to  the  naked  eye,  the  lesion  being  only  discoverable  on  microscopic 
examination. 

In  well-marked  cases  the  lungs  are  largo  and  bard  and  of  a  pale  or 
dark  grayish  red  tint.  The  change  may  bo  present  throughout  the 
organs,  or  a  single  lobe  or  portion  of  a  lobe  may  be  alone  affected.     To 
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the  naked  eye  tlie  lung  tissue  presents  a  deciderlly  coarse  appearance. 
On  microscopical  examination  a  marked  incre^isc  is  seen  in  the  inter- 
alveolar  and  interlobular  connective  tissue^  which  furms  broad  meshes  in- 
cluding small  spacer  wherein  the  alveoli  ai'e  either  crowded  together  or 
completely  obliterated. 

In  some  cases  the  interalveolar  meshes  appear  to  consist  of  a  dense 
capillary  network,  the  vessels  being  dilated  and  tortuous.  Around  the 
vessels  and  bronchi  there  is  a  marked  incrca.se  of  the  comiectivo  tissue, 
and  the  tunica  intima  of  the  amall  arteries  is  thickened.  The  alveolar 
epithelium  may  show  desquamative  changes,  and  brown  and  yellow  pig- 
ment gianules  may  be  present. 

Interstitial  pneumonia  is  often  found  in  association  with  congenital 
gv|>hilitic  lesions  in  the  skin,  with  interstitial  hepatitis^,  and  with  changes  in 
the  epiphyses  ;  but  it  is  also  found  in  cases  iji  which  gummata  are  present 
in  the  lungs^  liver  and  other  organs.  The  change  begins  dunng  fcetal 
life,  and  at  birth  may  have  affected  the  lungs  extensively.  In  such  cases 
life  is  of  short  duration  and  death  occurs  from  asphyxia,  as  is  shown  after 
death  by  the  frequent  presence  of  ecchymoses  in  the  pleura,  pericardium 
ami  thymus  gland-  When  the  change  is  less  mlvanced  at  birth,  such 
children  may  die  at  a  latei'  period  by  a  alow  prc^cess  of  carbonic  acid 
poisoning,  tlie  first  sign  of  whicli  may  be  that  a  child  previously  fretful 
and  noisy  becomes  quiet. 

In  cases  in  which  the  other  organs  are  healthy,  or  nearly  so,  life  may 
be  prolonged  for  months  or  years  ,  such  subject?  are,  however,  specially 
liable  to  acute  disease  of  the  respiratory  organs^  such  as  pleurisy,  acute 
bronchitis,  and  broncho-pneuraonia. 

From  the  above  description  it  will  be  seen  that  the  morbid  processes 
concemetl  in  the  production  of  the  gummatous  and  diffuse  changes  found 
in  the  lungs  of  syphilitic  children  chiefly  affect  the  connective  tissue  and 
OTCiall  arteries.  They  are — (i.)  A  roundcelled  infiltration  and  proliferation 
of  the  interlobular  and  interalveolar  connective  tissue,  originating  in  the 
cellular  tissue  around  the  bronchi^  and  leading  to  marked  thickening  of 
the  framework  of  the  lung,  (ii.)  An  isolated  perivascular  cell  prolifera- 
tion, which  begins  around  the  small  arteries,  and  is  accompanied  by 
changes  in  the  tunica  intima  (Hochsinger).  Both  the  periarteritic  and 
peribronchial  granulations  may  occur  as  separate  n<xlules  or  node -like 
feci ;  or  they  may  be  diffused  over  large  portions  of  the  hings.  A  well- 
ttuirked  desquamation  of  the  alveolar  and  bronchial  epithelium  is  almost 
always  present,  but  it  is  quite  a  secondary  process. 

In  the  account  here  given  of  the  pulmonary  changes  found  in  hereditary 
syphilis  the  descriptions  of  Heller^  Spaundis,  and  Hochsinger  have  been 
followed,  and  to  these  authors  I  desire  to  acknowledge  my  indebtedness. 

Association  of  congfenltal  syphilis  and  pulmonary  tuberculosis. ^ — 
Syphilis,  by  lowering  the  resisting  power  of  the  individiual,  may  dispose 
to  tuberculosis  ;  and  it  has  recently  been  shown  by  Hochsinger  that  the 
\di'UJS  of  syphilis  and  tuberculosis  may  be  jointly  transmitted  from 
parent  to  offspring. 
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This  obaervation  is  of  much  importance,  and  throws  a  new  light  upon 
the  nature  of  the  pulmonary  lesions  found  in  infants  the  suUjects  of  con- 
genital syphilis.  Hithert^>  it  has  oftf n  been  assumed,  on  evidence  which 
is  now  proved  to  be  insufficient,  that  such  lesions  are  of  syphilitic  origin ; 
whereas  it  is  clear  tliat  they  may  be  due  to  an  associated  tuberculoiiu 
infection. 

In  three  infants  suffering  from  eonajenital  syphilis,  and  presenting 
symptoms  of  infiltration  of  the  lungs,  the  pulmonary  Jisease  wiis  found 
after  death  to  l>c  due  to  tuberculosis  and  not  to  syphilis.  Tubercle 
bacilli  were  found  in  the  lungs  in  all  the  cases. 

The  first  case  was  observed  in  1891  in  a  child  not  quite  three  weeks 
old;  the  second  in  1891  in  a  child  twenty-four  duys  old;  the  third 
in  1893  in  a  child  eleven  weeks  old. 

Case  I. — Anna  B.,  a?t.  nearly  three  weeks.  The  parents  had  been 
married  nine  years.  The  father  acquired  syphilis  shortly  before  marriage. 
The  mother  died  from  pulmonary  tuberculosis  three  months  after  the 
birth  of  the  child.  The  first  and  second  children  of  the  marriage  were 
stillborn  ;  the  third  and  fourth  died  during  the  first  week  ;  the  fifth  and 
sixth  were  livings  ages  four  years  and  two  years  respectively.  The  case 
of  the  seventh  child  is  here  described*  From  the  time  of  birth  she  was 
sickly  and  sufiered  from  nasal  obstruction,  snufHes,  and  dyspntea,  Fiales 
were  present  in  the  chest.  At  the  end  of  the  second  week  a  bullous 
eruption  appeared  on  the  nates.  The  child  presented  all  the  ordinary 
external  signs  of  congenitjd  syphilis,  and  was  shown  at  the  Vienna 
Dermatol ogic«il  Society  jis  a  ease  of  gummatous  disease  of  the  viscera. 

On  examination  of  the  chest  there  was  marked  dulness  on  the  left 
side  from  the  angle  of  the  scapula  dow*n wards,  with  bronchial  breathing 
over  the  dtill  area.  The  respiratory  murmiu*  was  harsh  over  l>oth  hings^ 
with  rhonchi  and  coarse  rales.  The  spleen  was  enormously  enlarged, 
extending  as  low  as  the  anterior  superior  spine  of  the  ilium ;  the  liver  could 
be  felt  four  fingers*  breadth  below  the  costal  margin,  it  was  hard  and  the 
edge  was  rounded.  The  diagnosis  was  pulmonary  and  visceral  syphilis. 
Mercurial  treatment  was  prescribed.  The  child  flied  on  the  thirty-first 
day  after  birth.  On  post-mortem  examination  the  internal  organs  were 
found  extensively  infiltrated  with  tubercle.  Both  lungs  showed  tubercles 
varying  in  size  from  a  miliary  granulation  to  a  walnnt  A  nodule  as 
large  as  a  hen's  egg  occupied  the  right  middle  lobe.  The  left  lobe  of  the 
liver  was  almost  completely  replaced  by  a  caseous  nodule ;  numerous 
tubercles  studded  the  right  lobe.  The  spleen  wjis  enlarged  to  nearly 
four  times  its  normal  size  and  contained  similar  deposits.  Tubercles  were 
also  present  in  the  kidney^  pericardium  and  peritoneunj.  The  mesenteric 
and  bronchial  glands  were  enormously  enlarged,  and  in  many  places 
caseous.  Tubercle  bacilli  wore  present  in  all  the  lesions.  None  of  the 
lesions  in  the  internal  organs  was  of  syphilitic  origin. 

Case  II. — Victoria  S.,  twenty-four  days  old.  The  mother  had  pre- 
viously brought  three  children  suffering  from  congenital  syphilis  to  the 
same  clinic.     She  had  previously  stated  that  she  had  not  had  syphilis. 
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Nothing  was  known  of  the  father^  c^nd  it  is  not  certain  that  t-ither  parent 
was  tuberculous.  The  child  hud  snuffles  and  piT^ented  all  the  Lliar- 
actcristic  appearances  of  crmgeniul  syphilis.  There  was  a  confluent 
Eipular  syphilitic  eruption  on  the  nates  and  elsewhere.  The  percussion 
5t€  over  the  left  lung  was  dull  and  the  breathing  bronchial,  with  con- 
:>naling  niles.  The  spleen  was  sh'ghtty,  and  the  Hi  er  markedly,  enlarged. 
The  temperature  was  normal.     Mercurial  treiitinent  was  ordered. 

The  patient  was  shown  at  tbe  Vienna  Derniatoht*rieai  Society  as  a  case 
of  syphilkic  pemphigus  and  syphilitic  pneumonia.  The  child  died  on  the 
thirty -eighth  day. 

On  post-mortem  examination  the  left  lower  lobe  was  solid  from 
grayish  white  infiltration.  There  was  acute  catarrh  of  the  bronchi 
of  the  left  upper  lobe  and  throughout  the  right  lung,  altfi  of  the  larynx 
and  trachea.  The  ihcdiastinal  and  bronchial  glands  were  enlarged,  lait 
not  ob\4oiisly  caseous.  The  liver  was  large,  reddish  brown,  somewhat 
indiirat<>d  and  with  rounded  margin.  On  microscopical  examination 
of  the  lung^  contluent  peribronchial  and  pcriyascular  tuberculosis  was 
foiindj  with  tubercle  bacilli.  In  the  liver  recent  interstitial  inflammation 
was  present,  with  fatty  degeneration  of  the  liver -cells.  No  trace  of 
tuberculous  lesions  were  found  in  any  other  organ  than  the  Innga. 

Case  HL  —  Auguste  G.,  eleven  weeks  old.  The  mother^  set.  28, 
was  suffering  fjom  pulmonary  tuberculosis.  She  had  had  live  illegiti- 
mate children  and  denied  having  had  syphilis.  Nothing  was  known 
of  the  father.  The  cliild  presented  the  characteristic  appearan<  es  of  coil- 
genital  sj^hilis,  and  had  snuffles  and  a  syphilitic  rash  on  the  buttocks. 
The  rash  appeared  dn  ring  t  he  third  week.  The  ehi  Id  had  suft'er ed  from  cough 
since  it  was  five  weeks  old.  There  was  doubtful  dulness  over  the  right 
lower  lol>e  with  bronchial  V>reathing  and  abiuidant  moist  rales.  The  liver 
was  very  large  and  hard,  with  a  rounded  edge.  The  spleen  extended  four 
fingers^  breadth  below  the  costal  margin.  The  temperature  was  normal. 
Mercurial  inunction  was  ordered.     The  child  died  aged  sixteen  wecks» 

Pnsl  mortem. — The  right  lower  lobe  Avas  solid  from  a  homogeneous, 
grayish  white  infiltration.  Grayish  red  and  yellow  tubercles  were  dis- 
seminated throughout  the  npper  lobe.  The  lower  half  of  the  left  lower 
lobe  was  collapsed.  The  lironchial  glands  were  enlarged  and  caseation 
was  beginning.  The  liver  was  fatty  and  slightly  granular.  In  the 
portal  fissure  there  was  a  caseous  lymphatic  gland  the  size  of  a  hazel-nut. 
The  mesenteric  glands  %vere  caseous.  The  spleen  contained  n  large  case- 
ous nodule.  Microscopic  examiuation  showed  the  characteristic  pigns  of 
"chronic  tuberculous  broncho  pneumonia,  tuberculosis  of  iIk' spleen  and 
mesenteric  glands,  and  syphilitic  interstitial  inflammation  of  the  liver  with 
well-developed  inflammation  of  the  vessels.^' 

It  13  cle^ir  from  the  perusal  of  these  cases  that  it  will  be  necessary  in 
future,  even  when  the  evidence  of  syphilis  in  the  fo-tus  u  undoubted, 
to  examine  carefully  for  tubercle  bacilli  before  a  pulmonary  lesion  is 
attributed  to  syphilis. 

Acquired  syphilis. — ^To  present  a  trustworthy  account  cf  the  morbid 
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anatomy  of  ricquirod  srphilts  of  the  lungs  h  a  far  nfioro  difficult  task  thiin 
that  just  attempted.  Iji  eorisidering  a  matter  of  sueh  iincerUinty  I  have 
preferred  to  rely  upon  evidence  -^vhich  is  at  hand  and  may  l>e  put  to 
the  test^  rather  than  upon  that  to  be  found  In  the  records  of  <a  period 
when,  owing  to  the  absence  of  any  certain  test  for  tuberculosia,  the  diffi- 
cidty  of  distinguishing  between  the  pulmonary  lesions  of  tubercle  and 
eyphilis  W!is  almost  insuperable. 

A  study  of  the  specimens  of  pulmonary  sv^hilis  contained  in  the 
London  museums  shows  that  the  possibility  of  the  changes  being  due  to 
tubercle  was  in  nearly  all  ciisea  carefully  considered.  Theee  specimens 
and  the  records  connected  with  them  probably  constitute  the  most  trust- 
worthy evidence  on  which  to  base  a  descnption  of  the  morbid  anatomy 
of  the  acquired  disease,  and,  as  will  be  seen  hereafter,  they  have  been 
fully  utilised. 

Pathology  and  Morbid  anatomy ,^ — Bronchial  catarrh  may  occur  as  a 
manifestation  of  the  secondary  sUige  of  syphilis,  and  possilily  also  of  the 
period  of  incubation  (Walshe).  The  fact  that  bronchitis,  occurring  without 
obvious  cause  in  syphilitic  stibjeeta,  may  be  greatly  alleviated  or  cured  by 
the  administration  of  mercury,  is  strongly  in  fuvour  of  this  view.  In  the 
late  secondary  and  tertiary  stages  gummatous  infiltration  of  the  submucous 
tissue  of  the  trachea  and  bronchi  is  not  infrequent,  and  may  be  followed 
by  the  formation  of  fibrous  tissue  which,  subseqtiently  undergoing  cicatrisa- 
tion, produces  stenosis,  one  of  the  most  charactcnstic  syphilitic  lesions  in 
the  main  bronchi. 

No  definite  statement  can  he  made  as  to  the  most  common  period  of 
the  occurrence  of  gumma  in  the  lungs ;  cases  of  which  the  real  nature 
could  not  be  doubted  have  been  recorded  as  early  as  two  years  and  as 
late  as  twenty  years  after  infection. 

The  pidmonary  lesions  of  acquired  syphilis  belong  chiefly  to  the  late 
tertiary  stage  of  that  disease. 

A.  Gununa, — Giunmata  may  occur  either  singly  or  in  numbers,  and 
may  vary  in  size  from  that  of  a  hemp- seed  or  a  hazel-nut  to  that  of  a 
hen*a  eg^,  but  the  latter  size  is  of  rare  occun^ence.  A  gimima  may  be 
found  in  any  part  of  the  lung,  but  more  commonly  within  its  substance 
than  upon  the  surface ;  and  more  often  about  the  root,  near  the  large 
vessels  and  lironchi,  than  elsewhere.  The  lower  lobes  are  perhaps  more 
often  affected  than  the  upper, 

A  gumma  is  rarely  seen  in  the  very  early  stage,  of  which  alone  the 
name  is  in  any  sense  descriptive  ;  but  it  is  said  then  to  present  a  gelatinous 
or  glutinous  appearance  (1),  thtis  resembling  a  similar  growth  in  the  liver. 
At  a  later  stage  it  is  of  a  gray  colour,  tinged  with  vanous  shades  of  a  red, 
white,  or  yellow,  and  presents  on  section  a  smooth  and  senu-transpirent 
appearance.  At  a  still  later  perio<l  a  gumma  fonns  a  well-defined  nodule 
of  a  yellowish  colour,  firm  and  dry*  Inflammatory  changes  in  the  sur- 
rounding lung  may  lead  to  the  production  of  a  well-marked  fibrous  capside, 
but  this  may  be  absent.  The  gumma  may  break  down,  and,  it^  con- 
tents having  been  discharged,  an  irregtilar  cavity  may  result  j  but  thid  Is, 
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both  absolutely  and  rilso  in  comparison  with  the  occurrence  of  a  similar 
change  iii  casuous  tuhorcniuus  masses,  very  rare. 

The  chief  difference  hetvvoen  a  gumma  of  the  skin,  for  example,  and  one 
of  the  lung  i.s  that  whilst  the  former  tends  towards  necrosis  tlie  hitter  tends 
to  he  tnmsformed  into  a  mass  of  scar  tissue,  the  contraction  of  which 
causes  imelicring  of  the  snnouoding  hmg  and  overlying  pleuia.  By  the 
dcp<:>?*ition  of  lime  aiks  a  gtmima  may  become  calcareous. 

In  histological  structure  a  gumma  of  the  lung  does  not  differ  essentially 
fr<3Hi  a  similar  growth  elsewhere.  In  the  early  stage  it  is  seen  to  consist 
of  a  gninulfttioii  tissue  composed  of  small  cells  about  ^jf^  iu.  iu  diameter, 
arranged  concentrically  around  the  sheath  of  the  small  vessels,  and  in 
some  cases  around  the  small  bronchi.  At  a  later  stage  the  nodule  hectjnies 
opaque  in  the  centre,  and  its  cellular  structure  can  no  longer  be  recognised; 
but  fatty  anri  all*uminous  granules  arc  seen  instcatl  in  the  meshes  of  a 
dense  fibrous  stroma.  Finally  it  becomes  converted  into  a  mass  of  dense 
cicatricial  tissue.  A  gumma  may  form  a  centre  from  which  a  small  celled 
growth  may  infiltrate  the  siin'ounding  tissue,  spreading  chiefly  along  the 
bronchioles. 

The  avails  of  the  neigh!>ouring  alveoli  are  also  infiltrated  with  small 
cells ;  and  the  alveolar  spiecs  cont^iin  inflammatory  products,  due  either 
to  epithelial  proliferation  or  to  the  presence  of  cells  of  a  chanieter  similar 
to  those  constituting  the  nodular  masses  already'  described.  Giant  cells  are 
occasionally  present,  but  are  not  so  characteristic  a  feature  of  gumma  as 
of  tubercle. 

According  to  Dr.  Councilman,  the  essential  process  in  the  priKliictionof 
a  g\mima  in  I  he  lung  is  a  pneumonia  with  fibrinous  exudation,  aceompanied 
by  fibroiiH  change  in  the  alveolar  walls,  the  whole  8uT>scf|Uently  luiflcrgoing 
caseatiiin.  The  first  step  in  the  process  is  stated  to  be  a  hyaline  degenera- 
tion of  the  capillaries  of  the  aflccted  area  j  this  is  followed  by  atrophy  of  the 
alveolar  walls.  The  alveoli  become  distended  with  large  pale  epithelial  cells 
and  fibrin  ;  the  cells  also  undergo  the  hyidine  degeneration,  forming  smooth 
bodies  staining  irith  eosin,  antl  varying  in  size  from  one-half  the  diameter 
of  a  red  bh*fKl  corpuscle  up  to  that  of  a  large  epithelial  cell.  The  capil- 
laries become  converted  into  rigid  tubes  and  their  lumen  is  much  narrowed. 
Similar  changes  occnr  in  the  small  veins  and  arteries.  Immediately  around 
the  bronchi  and  arteries  there  is  a  fonuation  of  connective  tissue,  and 
here  the  alveolar  walla  show  much  thickening  and  contain  many  small 
round  cells. 

The  whole  of  the  structures  thus  altered  tend  to  undergo  necrosis, 
and  when  that  change  is  complete  a  caseous-looking  mass  results. 

The  following  descriptions  of  specimens  in  the  Museum  of  Guy's 
Hospital  well  illustrate  the  appearances  presented  by  gummata  iu  the 
lungs.  It  will  l>o  observed  that  all  the  specimens  here  described  were 
removed  from  the  lungs  of  adults. 

No.  254. — A  portion  of  the  upper  lobe  of  a  lung  showing  on  the  cut 
surface  two  masses,  one  of  which  was  described  in  the  recent  sL'ite  as 
**  consisting  of  a  circumscribed  nodule  of  a  firm,  yellowish,  dry  substance, 


corresponding  in  all  particulars  to  that  in  tho  liv^er  (a  gumma),  except  in 
being  somewhat  less  fiim  :  the  other  is  suftcnirig,  breaking  up,  and  in 
process  of  forming  a  cavity.  Histologically  the  noflules  are  seen  to  con- 
sist of  fibroid  tissue  with  many  areas  of  easeaiion  and  a  few  giant  cells, 

From  the  report  of  this  case  by  Dr.  Wilks  the  following  additional 
particulars  have  been  derived : — The  |jatient  was  a  sailor,  aged  29.  No 
history  was  olitaioed ;  ho  was  moril>nnd  from  laryngeal  obstruction  when 
admitted,  and  there  was  profuse  expectoration  of  mticus  and  blotxL  There 
was  a  scar  in  the  groin,  and  pliimowia  from  a  contracting  sore  on  tho  penis. 
Tho  whole  nuicoiis  membrane  of  the  larynx  ami  trachea  was  deeply  idcer- 
ated,  and  the  walls  thickened  by  an  infiltration  of  fibrous  tissue  into  the 
submucous  structure,  producing  grea.t  induration.  Tho  thyroid  cartilage 
was  bare  at  one  spot,  the  lymphatic  gbmds  in  the  neck  were  enlarged. 

The  liver  conUiined  a  dozen  haiib  round,  fibrous  tumours— the  largest 
the  size  of  a  marble — yellowish  white,  tough,  and  of  le^ithery  consistence, 
dry,  and  emittirjg  no  juice  on  pressure.  In  two  or  three  the  circumference 
of  the  tumour  consistetl  of  a  translucent  structure ;  and  this  was  o\4dcntly 
the  more  recent  formation,  the  opiique  and  yellow  parts  being  probably 
tissue  undergoing  a  degenerative  change.  At  one  spot  a  deep  cicatricial 
appearance  was  produced  by  tho  contraction  of  a  group  of  these  small 
nodules. 

.Microscopically  the  nodules  cansiated  of  nucleated  fibres  and  fibrous 
tissue. 

No.  255, — The  lower  lobe  of  a  left  lung  from  a  man,  aged  27, 
who  died  from  crysipebis  of  the  larynx.  The  specimen  shows  at  its 
hinder  part  a  large  yellowish  mass  partially  separated  from  the  surrounding 
tissue.  Smaller  nodules  are  seen  in  tho  adjacent  lung.  The  pleura  over 
the  gumma  is  much  thickened.  Histologically  the  n<tdnlu  consists  of  fibrous 
tissue  which  stains  with  difficulty.  There  were  many  gununata  in  the 
liver.  With  the  exception  of  the  above  lesions  and  some  bronchitis  the 
lungs  were  healthy.  There  was  a  chancre  on  the  penis  and  suppurating 
bulnjes. 

No.  256. — A  portion  of  limg  showing  scattered  through  it  several  small 
masses  of  irregular  shape,  yellowish  in  colour,  and  firm  on  section.  These 
masses  arc  easily  separable  from  the  surrounding  lung,  which  is  healthy. 
Histologically  the  nodules  show  a  central  area  of  caseous  material  sur- 
rounded by  a  narrow  zone  of  fibrous  tissue  in  which  are  many  small 
roinid  cells.  The  liver  containeil  a  single  gumma,  and  was  in  a  condition 
of  ditfuse  syphilitic  hepatitis.  There  were  several  gumrnata  in  tho  tostes. 
From  a  man,  aged  39,  who  had  suft'ered  from  cough  and  dyspncea 
for  six  months.      He  was  admitted  for  hepatic  ascites  and  slight  jaundice. 

The  following  specimen  from  the  same  Museum  illustrates  the  ap- 
pearances presented  by  a  gumma  which  has  undergone  fibrous  trans- 
formation : — 

No.  2.53. — A  section  of  a  right  lung.  From  a  man^  aged  36,  admitted 
for  fracture  of  the  cervical  spine.  At  the  upper  part  of  the  lower  lol>e  is 
a  circumscribed  jmtch  of  fibroid  material  with  radiating  processes  extend- 


ing  into  the  sun'oundiiig  pultnomiry  tissue.  The  pleura  nver  it  is  much 
thickened.  The  interlokir  aeptiini  ia  thi*!kcricd,  and  from  its  upper 
portion  similar  fine  fibrous  strands  radi.-ite  into  the  upper  lobe.  Other 
p<jrtions  are  very  emphysematous  (also  fibroid  and  pigmented).  No 
tulxTcle  was  found  anywhere.  There  was  larrlaceons  disease  of  the  liver, 
spleen^  and  kidneys.  Both  testes  were  good  specioiens  of  syphilitic 
orchitis. 

The  following  desenption  of  a  specimen  in  the  Musenra  of  St.  George^s 
HospiUil  illustrates  a  eombinaliun  of  tho  caaeous  and  fibrous  stages  of  a 
gumma  (10): — 

"  Section  of  a  right  lung  near  the  root.  In  the  posterior  and  upper 
part  of  the  lower  lul>e,  close  to  the  spine,  there  is  an  area  showing  marked 
fibrnsis ;  situated  ^vithin  it  is  a  caseous  mass  the  size  of  a  marble^  some- 
what loose.  The  overlying  pleura  is  adherent  and  thickened  ;  l^ands  of 
thick  grayish  fibrous  tissue  ptiss  inwards  from  the  pleura,  and  joining  with 
each  other  form  a  mesh  work."  No  tuliercle  in  any  organ  ;  siu'face  of  tho 
liver  scarred  from  perihepititis.  Large  caseous  gumma  near  the  portal 
fissure,  with  smaller  ones  in  its  neighbourhood.  Liver  cirrhotic  and 
lArdaceous.  Gumraata  in  both  testes.  From  a  male  pritient  who  con- 
tracted syphilis  in  1 88 4»  six  yejirs  previous  to  his  death.  In  1886  he 
suffered  from  syphilitic  diaeasoof  the  testes  and  sores  on  the  right  elbow. 
Death  was  due  to  uiieraia. 

Loftulnr  or  Bmnrhn pneumonia. — A  careful  review  of  the  evidence  on 
which  it  is  believed  that  inflammatory  changes  of  the  k^lnilar  or  broncho- 
pneumonic  type  occur  as  the  direct  result  of  .syphilis  impresses  me  with 
the  can\iction  that  many  of  the  cases  described  in  the  piist  as  presenting 
such  lesions  were  really  cases  of  tuberculosis. 

In  the  following  case  (3),  however^  such  a  possibility  may  be  excluded. 
It  will  be  observed  that  the  pulmonary  lesions  were  secondary  to  and 
in  continuity  with  the  growth  of  large  gnmmata  in  the  liver  and  spleen. 
The  specimen  is  in  St.  George's  Hospital  Museum  :— 

Left  lung. — The  lower  lobe  is  deeply  congested  and  partially  consoli- 
dated ;  the  consolidation  is  in  patches  a.s  in  catarrhal  pneumonia.  Some  o! 
these  masses  appeared  punilent,  others  fatty  or  ca,seous.  The  size  varied 
from  3  mm,  to  A  mm. ;  each  patch  or  nodule  was  surroimded  by  a  deeply 
congested  zone.  Right  lung. — ^Tho  lower  lobe  presented  changes  similar 
to  the  above ;  it  was  adherent  to  the  diaphragm,  through  which  a  large 
caseous  gumma  in  the  liver  had  extendeti  into  the  lung.  At  tho  upper 
margin  of  the  caseous  mass  there  was  much  fit  irons  induration  ajid  exudative 
consolidation  of  the  pidmonary  tissue.  For  the  microscopical  changes, 
which  are  given  in  great  detail,  the  reader  is  referred  to  the  original  article. 
There  was  a  gummatous  mass  chiefly  in  the  upper  iKirt  of  the  right 
lobe  of  the  liver  measuring  5i  in,  by  4 J  in.,  and  another  occupying  the 
upper  third  rif  the  spleen.  That  organ  was  g!^eatly  enlarged^  weighing 
2  II),  ^  oz.  Both  liver  and  spleen  were  finuly  adherent  to  the  diaphragm, 
and  the  muscular  tissue  of  the  latter  was  in  [xart  destroyed  by  the 
extension  through  it  of   the  gumma  in  the  liver.     The  specimen  was 


taken  from  a  man,  aged  43^  who  contracted  syphilis  in  1861,  twenty-five 
years  hefure  his  death.  He  had  periostitis  of  tlie  tibia  in  1864,  loft 
hemiplugia  in  1871^  ami  again  in  1876. 

Fihmi  induraiiofL — The  following  arc  the  mure  important  changes  of 
this  nature  which  have  l»een  attributed  to  syphilia  i  (a)  thickening  extend- 
ing from  the  hilum  around  the  bronchi  and  vessels  ;  (b)  isolated  masses  of 
fibroid  tissue  in  various  parts  of  the  buig;  (c)  diffuse  changes  occupj^ng 
the  whole  or  the  greater  part  of  one  lung. 

The  marked  tendency  of  gummatous  lesions  to  spread  along  the  vessels 
and  bronchi  has  already  Ijeen  referred  to. 

The  folloivlng  case  (4)  is  an  example  of  syphilitic  fibrc^ia  illuatrating 
the  first  variety  of  this  lesion : — 

Woman  aged  50. — Thrombosis  of  cerebral  artery ;  hemiplegia. 
Pigmented  excavated  seal's  on  left  leg^  due  to  old  syphilitic  idceration. 
Lungs. — Emphysema.  Right  lower  lobe  eontjiined  a  deep  depression 
and  a  much-puckered  cicatrix  due  to  pigmented  Hbroid  bands  running  into 
the  lung  tissue.  No  caseous  or  calcareous  nodides.  No  pleural  adhesions. 
Microscopical  examination.  —  The  fibroid  tissue  is  arranged  chiefly 
around  the  vessels  and  bronchi  with  a  more  or  less  concentric  disposition. 
The  coats  of  the  vessels  arc  much  thickened.  There  is  a  small -celled 
growth  invuding  the  alveolar  walb»  which  are  also  much  thickened.  In 
phices  the  cells  and  nuclei  are  aggregated  in  heaps. 

As  an  example  of  fibrosis  in  the  form  of  scattered  areas  of  induration, 
the  follouing  case  may  be  cited  from  the  same  soiux:e  (4) : — 

Woman  aged  2r>.^Fracturc  of  cervical  spine.  Pigmented  and  puckered 
cicatrbc  and  syphilitic  ulcers  on  left  leg,  Cakified  gumma  in  the  liver. 
Kight  lung.  — -Upper  lobe  healthy.  Middle  lobe  presented  in  the 
centre  large  irregitlar  patches  formed  by  radiating  liands  of  fibroid  tissue  ; 
also  smaller  scattered  pitches  of  the  same  nature  :  the  bands  whitish, 
not  pigmented.  One  patch  contains  a  calcified  nodide.  No  pleural  ad- 
hesions. Left  lung, — Adhesions  over  lower  lobe  ;  and  whitish,  puckered, 
depressed  fibroid  patches  with  irregular  thickening  of  the  pleui^a.  On 
section  extensive  fibroid  infiltration  ;  bands  appciir  to  noi  into  the  lungs 
from  the  pleura.     Some  small  rounded  caseous  pilches  are  also  present 

The  following  specimen  from  the  Museum  of  Guy  s  Hospital  (9)  illus- 
trates the  appearances  met  with  in  **  ditfuso  syphilitic  fibrosis  of  the  I  tings. '* 
The  patient  was  a  man,  mL  54,  who  had  sufi'ered  from  winter  cough  for 
some  years. 

No.  252, — A  portion  of  a  right  lung  in  which  there  is  a  considerable 
excess  of  fibroid  material  ap|>earing  on  the  cut  surface  iis  a  delicate  net- 
work  traversing  the  pulmonary  tissue  in  all  directions.  The  fibroid 
change  is  less  marked  at  the  apex  than  at  the  bise,  in  which  latter 
eituation  many  of  the  air-vesicles  are  dilated ;  over  this  areji  the  pleura  is 
slightly  thitkened  and  is  adherent.  Tho  dense  fil>roid  ti.ssuo  that  i>er- 
vades  the  lung  shows,  scattered  through  it,  numerous  collections  of  small 
round  cells  not  undergoing  caseation.  No  giant  ceJls  are  present.  The 
walls  of  the  £>mall  arteries  are  thickened.     One  or  two  small  ca^  ities  the 
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size  of  peas,  with  soft  ciiseouB  contents,  were  sitimted  near  thrs  root  of 
the  right  lung,  probably  softening  giimmata ;  no  tubercle  bacilh'  could  he 
loiind  in  them.  The  condition  of  the  left  lung  reseniblefl  that  of  the 
right  The  liver  v^m  scarred  \  tho  testes  were  fibroid.  Death  was  due 
to  bronchitis. 

CJwHijes  in  (lie  hrmichial  ifhnih  and  ltmpl(*ffl^s  **/  tJw  hm^. — In  a  casa 
of  syphilitic  disease  of  the  liver,  hmg-^^  dura  inater,  cranium  and  sternum, 
recordcMl  by  Dr,  Hermann  We!)er,  the  broricliial  glands  and  lymphatics 
of  the  hmg  presented  the  following  apjietirances  :^Tho  bronchial  glands 
were  much  enlarged — ^some  being  of  tho  size  of  a  pigeon's  egg^  Bt>me  only 
that  of  a  hazol-niit.  From  the  grayish  white  section  of  the  larger  ghmds, 
which  were  rather  soft,  a  creamy  Huifl  exuded,  consisting  of  fat  globules, 
granular  corpuscles,  and  an  abundance  of  large  cells  in  a  conditicin  of 
£itty  degeneration.  The  less  enlarged  glandf^  were  harder^  their  sections 
offered  a  marbled  appearance,  large  white  patcljes,  almost  like  bacon, 
being  intorsp<?rsed  with  grayish  red,  very  ViisciUar  tissue.  No  juice 
exuded  spontaneously  or  could  be  sipieezed  from  the  section.  Large 
nuclei  and  nucleatetl  cells  were  the  principal  microscopical  elements,  with 
91  very  small  proportion  of  filires  thickly  Ktuddccl  with  nuclei,  Tho 
lymphatics  k^^iding  from  the  lungs  to  the  enlarged  gbuuls  were  dilated 
and  their  ramifications  on  the  surface  and  throughout  tlie  lungs  were 
distended  with  creamy  fluid. 

A  simibvr  appearance  is  described  in  the  case  of  Drs.  Delejiine  and 
Sisley  ah^eady  cpioted.  "  Immediutely  unrler  tbe  pleura  there  was 
a  netM^ork  Cf imposed  of  ramified  tracks.  The  appearance  suggested 
lymphatics  di.^tendcd  with  celJs  or  Sdino  fatty  products."  The  lymph- 
atics of  the  subserous  layer  of  the  [>leura  were  consiileraljly  enlarged 
over  areiw  coiTespjnding  to  the  yellow  patches  (1  of  syphilitic  broncho- 
pneumonia)  vdthin  the  lung. 

Dr.  Weber  rejects  the  \iew  that  the  bronchial  glands  were  first 
affected  by  the  svphilitic  virus,  and  that  the  engorgement  of  the  pulmonary 
lymphatics  rcsult-ed  from  obstruction  to  the  passage  of  the  lymph, 

A  proifrfsshe  ik^irmiive  di^a^et  the  m-cedkd  ^^  siqMlitic  phthkh'' 

It  appears  to  me  that  the  queBtion  of  the  existence  of  a  syphilitic 
lesion  of  the  aljove  form  can  only  be  settled  by  a  care  fid  study  of  cases 
which  fulfil  the  following  conditions  : — 

(i.)  The  crises  must  bo  complete  \  that  is^  tho  symptoms  observed 
during  life  must  he  considered  in  connection  with  the  lesions  discovered 
on  post-mortem  examination. 

(ii.)  The  evidence  of  ayphibtic  infection  must  he  undoubted. 

(iii/)  liCpeat^fl  examinations  of  the  sputum  must  have  been  made, 
and  tubercle  bacilli  invarialdy  absent ;  and  the  absence  of  tubercle  from 
the  huigs  (as  the  cause  of  the  lesions)  must  be  proved  by  post-mortem 
examination. 

(iv.)  Syphilitic  lesions  about  tho  nature  of  which  there  can  l>e  no 
doubt  must  be  found  in  other  organs. 

From  such  evidence  alone  can  we  hope  to  construct  the  clinical 
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history   and   morbid   anatomj    of   advanced   syphilitic   disease    of    the 
limgs. 

Tho  following  cases  illustrate  this  variety  of  the  disease  : — 
Case  L — Charles  N.,  let.  38,  bricklayer*  In  1892  he  suffered  from 
cough,  with  expectoration  and  piin  on  the  left  side  of  the  che^t.  In  1893 
he  had  night-sweats  and  dyspnoea.  From  January  to  May  1894  he 
was  an  inpatient  of  the  Bmnipton  Hosf^iud  under  tho  care  of  Dr. 
Mitchell  Bruce;  the  diagnosis  tlieu  recorded  was  *'Syphili:^  (?),  tracheal 
stenosis,  chronic  bronchial  catarrh,  induration  of  the  left  upper  lobe  and 
of  the  left  base  with  pleural  adhesions  over  that  area.  Cicatriftation  of 
the  soft  palate  and  atlhesions  of  the  right  posterior  pillar  of  the  fauces 
to  the  back  of  the  pharynx/*  There  were  no  liacilli  in  the  sputum.  He 
continued  fairly  well  until  October  1894,  when  ho  expectorated  a  large 
quantity  of  offensive  purulent  material  for  two  consecutive  days.  Cough 
was  very  severe  at  tins  period.  His  hc.dth  fjubsequently  improved,  and 
so  remained  until  20tli  February  1895  ;  when  in  the  course  of  a  few 
days  he  brought  up  about  a  quart  of  blood-stiiincd  sputum.  Haemor- 
rhage then  ceased  and  dyspnrj_^a  diminished.  On  5th  March,  cough  and 
dy8pno?a  increased  and  he  became  seriously  ill,  with  constant  headache 
and  slight  deliriura.  (Edema  of  tho  feet  subse(|uently  supervened.  On 
loth  March  1895,  he  wa,s  iidnutted  to  the  Brompton  HospiUtl  tiniler  the 
care  of  Dr.  Percy  Kifld.  On  adnussion  he  was  reported  to  l>e  fairly  well 
nourished.  He  stated  that  he  had  not  lost  weight,  and,  beyond  an  occ-a- 
sioiml  streak  of  l>k>od  in  the  sputum,  thoro  has  been  no  hffimoptyaig* 
There  wa.s  marked  stridor  and  severe  cough.  Eight  lung  resonant  every* 
where;  breath -sounds  much  exaggerated^  expiration  prolonged.  Loud 
hoarse  inspiratory  and  expiratory  stridor  all  over  the  lung ;  sibilant 
rhonchi  general  Left  lung. — Expansion  much  diminished;  reaonanoe 
much  impaired  front  and  Ijack ;  breath  sounds  weak;  expiration  pro- 
longed ;  fine  crackling  mles  over  the  whole  of  lung ;  vocal  fremitus  and 
resonance  diminished.  Expectoration  profuse  and  difficult  to  expel. 
No  tubercle  bacilli  found.  Temperature,  99'  F.  It  varied  between  that 
point  and  OC'  F.  during  the  time  the  pitient  was  in  hospital.  The 
dyspnoea  gradually  inei"eased»  and  death  occurred  on  iDth  April 

Nerrofsi/. — Scars  on  tongue,  glans  penis,  and  scrotum  ;  and  adhesions 
of  ekin  to  left  testis.  Marked  thiekeiung  of  the  right  tibia.  Larynx 
normal  Trachea  narrowed  at  the  lower  end.  Kecent  ulceration  from 
cricoid  downwards  for  two  inches ;  below  this,  down  to  ^K>int  of  bifurca- 
tion, there  was  extensive  scarring  of  the  eartiliginoua  portion  ;  and  also 
at  its  line  of  junction  with  tho  posterior  wall  Tho  submucous  tissue 
was  extremely  thickened.  Cartilages  Imre  in  several  plices.  The  main 
bronchi  were  much  scarred  and  showed  extreme  narrowing.  The  bron- 
chus to  the  left  upper  lobe  was  impermeable  to  a  probe.  Right  lung.^ — 
Old  pleural  adhesions  over  the  iij^per  lobe,  recent  pleurisy  with  effusion 
at  the  base.  Emphysema,  with  reticular  fibrosis  especially  around 
bronchioles.  Deep  in  the  upper  lobe  at  the  edge  of  one  of  the  main 
bronchi  there  ivas  a  large  black  fibroid  mass,  with  fibroid  radiation  into 
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the  Bun'ounding  tissue }  elae where  two  small,  hai^,  raised  masses,  one 
with  fibrous  strands  running  up  to  it.  Base  solid  from  broncho- 
pneumonia. No  appearance  of  tuliercle.  Left  lun|^. — Upper  lohe 
extremely  contracted,  contoiniog  no  normal  tissue.  It  consisted  of 
deeply  pigmented  l>lackish  gray  Hbrous  tissue  surrounding  the  openings 
of  bronchial  tubes,  and  bronchiectasis.  At  the  centre  there  was  a  smooth- 
waUed  cavity  alront  tbe  size  of  a  small  chestnut  into  Trhich  a  bronchus 
opened.  No  appearance  of  tubercle.  Lower  lobe,— Emphysematous, 
with  reticidar  fibrosia  along  the  margin  and  at  the  base.  Bronchi  dilated, 
but  not  to  a  marked  degree.  About  the  centre  point  of  the  outer  margin 
there  was  a  small  nodule,  probalily  a  gumma;  white  and  tirm,  and 
surrounded  by  a  pigmented  fibrous  capsule.  The  extreme  base  consisted 
of  indurated  fibrous  tissue  extending  from  the  pleura  to  a  cavity,  tbe 
Bize  of  a  marble,  into  which  a  small  bronchus  opened.  From  this  cavity 
fine  fibrous  bands  radiated  in  all  directions,  producing  extensive  fibrosis 
of  the  surrounding  lung.  Perihepatic  and  splenic  adhesions.  Liver 
acarred  and  nutmeg.  Spleen  conLained  several  calcareous  masses  sur- 
rounded by  a  fibrous  capsule.     Testes  fibrous. 

Case  H. — li  IX,  set  ^Q  ;  c<mchman.  The  family  history  is  unim- 
portant. At  the  age  of  18  he  had  a  sore  on  the  penis,  for  which  he  was 
treated  for  several  months  with  medicine  and  a  lotion.  In  1 890  he  became 
an  outrpationt  under  the  care  of  the  writer  at  the  Brompton  HospiUil ;  he 
was  suffering  from  cough  and  expectoration,  w^hich  continued.  There 
was  an  enlarged  gland  in  the  inferior  triangle  of  the  neck  on  the  I'ight 
side,  dulness  at  the  right  apex,  w^ith  feeble  bre4ith- sounds,  and  bronchial 
breathing  in  the  right  supraspinous  fossa.  The  liver  was  large,  nodular, 
and  very  tender.  He  took  iodide  of  potassium  in  gradually  increasing 
doees  and  obtainefl  some  relief.  He  was  subsequently  an  out-patient 
at  the  Middlesex  Hospital.  In  March  1893  he  caught  a  severe  cold, 
but  remained  at  work.  In  following  April  he  noticed  i edema  of  the 
legs  and  scrotum.  He  was  admitted  into  Middlesex  Hospital,  under 
Dr.  Cay  ley,  on  13  th  May  1893.  He  was  pale  and  emaciated,  the  legs 
and  scrotum  were  a^dematous.  He  bad  troublesome  cough,  accompanied 
by  the  expectoration  of  large  quantities  of  extremely  foitid  pus. 
The  breath  w^as  f fetid. 

Phifsiml  >ty»^\^Expansion  deficient  on  right  side.  Relative  dnlnesa 
at  right  apex  front  and  back,  breath  -  sounds  feeble  over  dull  area. 
Absolute  dulness  from  level  of  fifth  interspace  in  nipple  lino  and  in  axilla 
to  base;  behind  from  angle  of  scapula  to  base.  Vocal  fremitus  and 
reaonance  diminished,  and  breath-sounds  scarcely  audible  over  didl  area. 
Left  side  normal  No  displacement  of  heart.  Hepatic  region  prominent. 
Liver  dulness  extended  3  inches  below  the  costal  arch  in  right  mammary 
line  and  almost  to  umbilicus  in  mirldle  line.  Liver  somewhat  soft  and 
elastic  ITrine,  sp.  gr.  1004»  neutral,  contained  albumin  and  fatty  casts. 
The  expectoration  consisted  of  frothy  greenish  pus,  foiining  thick  masses  in 
a  watery  fluid    It  contained  no  tubercle  bacilli. 

17th  May,— The  chest  was  explored  in  the  axillary  and  submammary 
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region.  No  pus  was  found,  1 9th  May. — Liver  exposed  by  incision  belotr 
costal  arch,  and  a  depressed  ciciitrix  seen.  The  cxpectonition  continued 
copious,  green,  and  foetid.  Abfiolute  diilnesa  appcaroti  over  whole  of  right 
side  up  to  clavicle,  with  amphoric  hrcathing  and  pectoriloquy  below  cbivicle. 
15  th  June. — Offensive  pus  was  evacuated  through  a  canula  inseited  in 
third  tnght  interspace  in  tnid-axillary  line  :  a  poi'tion  of  the  fourth  rib 
resected,  lung  incised,  more  pus  evacuated,  drainage- tube  inserted.  19th 
and  20th  June. — Haemorrhage  from  wound.     2lBt  June. — Death. 

Necropsy.  AlKstmct  of  notes : — Old  syphilitic  scar  in  tmcheii,  six 
rings  above  bifurcation,  more  recent  scar  at  Tiiftiication,  pr(»dueirig 
stenosis  of  the  main  bronchi  to  the  right  upper  an<l  lower  lobes.  One 
bronchial  gknd  enlarged,  Pleura  over  right  lower  lobe  adherent  and 
much  thickened.  Bronchi  much  dilated  beyond  the  site  of  stenosis.  At 
the  base  of  the  upper  lol>e  were  two  large  in-egidar  cavities  vnth  sinuous 
outlines  communicating  with  large  lironchi,  lined  by  a  distinct  membrane, 
and  containing  sloughy  portions  of  lung  tissue.  The  anterior  cavity 
had  been  opened  by  the  incision.  The  section  of  the  bmg  was  smooth 
and  presented  a  finely  specklcfl  yellow  appearance.  No  pus  exuded  from 
the  yellow  spots  on  pressure.  In  the  anterior  ptart  of  the  lower  lobe 
there  was  a  large  irregular  ca\ity,  the  walls  of  which  showed  no  sign  of 
any  mucous  membrane  ;  they  were  covered  with  yellowish  gniy  sloughy 
material  No  tubercle  present  and  no  caseation.  The  lung  puckered 
in  manypbicea  and  fil>rous  almost  throughout.  IJver  enlarged  (76  oz.). 
Large  puckered  eicatri.x  on  the  upper  surface  of  the  left  lobe  and  many 
similar  cicatrices  elsewhere.  A  cretaceous  and  caseous  gumina  on  the 
posterior  aspect  of  the  right  lobe.  Liver  substance  fatty  and  amyloid- 
Kidneys  hirge,  pjile,  lardaceous,  and  fatty. 

Case  III. — T.  H.,  jet.  59;  painter.  Admitted  into  Middlesex  Hospital 
under  Dr.  Fowler»  4th  February  18£)3.  Father  died  aged  70;  mother 
aged  75.  No  history  of  tultereidosis  in  family.  Accident  to  left  knee 
mi.  19  years,  followed  by  formation  of  an  ulcer.  Chancre  on  penis  in 
1858  (ast.  25),  secondary  rash  and  sore  throat  subsequently.  In  1864 
ulcers  on  left  leg  and  twice  subsequently.  In  1880  ulcer  on  right  leg, 
near  external  malleolus.  Dry  cough  since  1887,  worse  in  winter.  Since 
December  1892  severe  paroxysmal  cough  with  offensive  muco-punilent 
ex|jectoration.     Marked  emaciation  during  this  period. 

A  |Kile,  gray-haired,  emaciated  man.  Breath  very  fwtid.  Extensive 
Bears  on  left  leg  of  old  standing,  more  recent  scars  on  right  leg.  Scar  in 
right  lumbar  region  where  incision  was  made  for  "  absce^."  Right  lung,^ — 
Hyper- resonant  on  percussion  ;  breath -sounds  at  apex  bronchi:*!,  front 
and  back  ;  crackling  rales  in  supraspinous  fossa.  Bronchophony  and 
pectoriloquy  well  marked  in  same  area,  Dulnesa  over  lower  lobe  to 
angle  of  scapula,  breath -sounds  bronchial,  with  coarse  crackling  rales 
over  same  area.  Left  lung.  —  Resonnnce  impaired  over  clavicle 
and  in  aupraclavictilar  fossa,  elsewhere  hyper  -  resonance.  Bronchial 
breathing  over  upper  lobe,  front  and  liack,  with  crackling  rales.  Breath- 
sounds  bronchial  over  upper  part  of  lower  lobe,  with  bubbling  and  coarse 
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crackling  mles,  the  latter  oxtt'tidtng  to  the  hase.  Urine,  sp.  gr*  1020  ; 
no  alhiimiEL  Expectoration  ecipiouji,  punilentj  and  offensive.  Fre<|ueiit 
examinations  made  for  tubercle  bacilli,  Imt  none  found.  No  thistic  tissue 
fotifid.  Temp.  98',  pulse  8i,  respimlionj^  44»  2l8t  Fobruary. — Duliiess 
at  both  apices,  and  medium  crackling  rales.  Temperature  between 
99"  and  100^  F.  The  respirations  between  3G  and  48.  Severe  cough, 
and  the  breath  and  expectoration  offensive.     Died  23rd  February. 

Abstract  of  P.M.  notes : — Scar  on  corona  of  penis  with  some 
indtiratiou  arout^d.  Calvariutn  tlnckenedj  dura  mater  adherent,  Pleimd 
adhesions  over  both  lungs.  Right  lung. — Emphysema  along  anterior 
margin  and  at  base.  Apex  pigmented  and  consul idate<l  from  pneu- 
moQJa  and  tederaa.  In  lower  part  an  oval  cavity  measiuing  2 A  inches 
by  2  inches,  in  communication  with  main  bronchus,  and  containing 
greenish  yellow,  offensive,  shredfly  matciiaL  Below  this  for  1|  inches 
the  lung  gray  in  colour  and  almost  solid,  a  few  small  cavities  with 
curdy  contents.  No  tubercle  found.  The  pleura  covering  the  con- 
solidatcil  area  ranch  thickened.  Left  lung.^ — Upper  lobe  pigmented 
and  **  nodular,'  A  cavity,  from  bronchiiil  dilatation,  occupies  the  postcnor 
portion.  The  lower  lobe  emphysematous,  and  contained  numerous  en- 
capsiUed  caseous  masses  about  2  mm.  in  diameter.  Bronchial  glands 
pigmented,  but  not  caseatcd.  No  ulceration  in  air-j)assages.  No  gummata 
in  liver  or  spleen.  Testes  scarred  and  fibrous,  Small  white  fibrous 
nodule  in  right  kidney. 

The  following  cases  arc  incomplete,  and  do  not  attain  to  the  standard 
of  evidence  laid  down,  ina^imnch  as  the  jjatienta  are  believed  to  bo  still 
Irving: — 

Case  lY* — ^fary  G.,  tst  33,  married.  Three  children  alive,  three 
dead, — one  still-burn,  one  died  a  few  hours  after  birth.  Has  had  four 
miscarriages.  Admitted  into  the  Bronipton  HospiUal,  13th  June  181H, 
under  Di*.  Fowler.  No  history  of  tuberculous  disease  in  the  family.  Ten 
years  ago  had  some  aficction  of  the  liver.  Three  years  ago  had  an  atUtck 
of  influenza  followed  l>y  pleurisy  (R)  and  congestion  of  the  lungs.  Right 
pleurisy  reciured  in  August  1893.  lias  had  a  slijj;ht  cough  for  three 
years,  worse  since  September  1893.  Expectoration  has  been  profuse,  :rnd 
for  the  last  two  months  f<ctid  and  of  a  bitter  tiistc.  In  October  1893  it 
was  tinged  with  blood  for  three  weeks.  Dj'spncea  worse  since  September 
1893.  Catamenia  ceased  since  the  birth  of  the  last  child  on  3Uth 
Sqjterober  1893,  at  wbich  time  she  caught  a  chill.  In  February  I81i3 
jjAtient  noticed  a  swelling  in  the  left  loin,  which  at  first  gradually 
increased  in  size  and  subsequently  diminished.  It  is  slightly  movable 
and  is  not  tender.  It  is  alK>ut  etjual  in  size  to  a  small  Tangerine  omnge, 
IB  situated  rather  superficially,  and  over  the  erector  spime  muscle ; 
whether  actually  within  the  muscle  cannot  be  determined.  P^maciatiun, 
cough,  and  weakness  have  been  increasing  lately,  and  night-sweats  have 
been  continuous. 

Plipsiad  sitjnu. — Bight  lung. — Marked  flattening  of  the  whole  of  the 
right  side,  particularly  in  front.     Measurement  at  right  nipple  level: 


right  li}j  inches,  left  16  inches.  Dalness  over  upper  lobe,  with  flistant 
cavernous  breii thing  and  hronchophoiiy  front  mid  back.  Impaired  reson- 
ance over  upper  part  of  lower  lobe  posteriorly,  where  crackling  rales  are 
audible ;  similar  rales  at  the  right  base  where  i>erciij3sion  note  is  dull. 
Left  lung* — Harsh  breathing  general  {!  comf>enaatc*ry),  no  adventitious 
sounds.  Liver  much  enlarged  and  ncKiular  on  the  surface  ;  margin  ir- 
regular, extends  from  the  fourth  space  to  below  the  umbilicus.  Spleen 
not  enlarged.  Urine  free  from  albumin.  Expectoration  profuse  and 
icetid.  No  tubercle  bacilli.  From  Juno  to  September  the  expectoration 
was  usually  f*etid.  Bacilli  repeatedly  sought  for,  l>ut  never  found.  The 
cavity  at  the  right  apex  extended.  5th  September. — detraction  mure 
marked  at  right  apex.  Cavity  dry.  Numerous  crackling  rales  in  axilla, 
and  all  over  bfise.  General  improvement  Liver  appears  more  nodular. 
October. — Large  crackling  rales  over  base  and  in  axilla.  Cavity  at  apex 
dry.  No  kicilli  to  be  found.  Discharged  13th  October.  In tni- tracheal 
injections  of  menthol  appeared  at  first  to  have  an  effect  in  diminishing 
and  then  removing  the  odour  of  the  expectoration  ;  but  subsei:|uently  the 
fiKtor  returnefl  and  appeared  to  be  uninflnenccd  by  their  continued  use. 
The  quantity  of  expectoration  was  small  during  the  period  over  which 
their  administration  extended ;  but  it  had  been  steadily  diminishing  up 
to  the  time  when  this  treatment  was  commenced,  The  jwitient  considered 
that  she  derived  Ijenetit  from  the  injections.  The  nature  of  the  tumom" 
in  the  back  was  doubtful,  it  was  believed  to  be  a  gumma  in  the  super- 
ficial part  of  the  muscle.  Inunction  of  mercurial  ointment  was  made 
daily  into  tke  back  from  22nd  September  onwarfls. 

Case  V. — Edward  C,  mt  47  ;  a  waiter.  Admitted  into  St.  George's 
Hospital,  13th  Apnl  1894»  under  Dr.  Whipham.*  His  father  and  mother 
died  of  *'  consuntptkm."  Thirty  years  ago  he  had  a  tianl  chancre.  He  has 
had  syphilitic  psoriasis  of  the  palms.  He  has  not  had  haemoptysis,  night- 
sweats,  or  emaciation.  A  fortnight  before  jidmission  he  was  attacked 
w^ith  severe  pain  on  the  right  side  of  the  chest  and  dyspnam.  On  ad- 
mission lie  was  anaemic,  and  complained  of  cough  and  profuse  expectora- 
tion. The  skin  was  of  a  brownish  tint  and  presented  numerous  old 
rupial  scars.  Right  lung. — Impaired  resonance  over  upper  lobe  with 
feeble  breathing.  Just  below  the  secouii  rib  there  is  a  small  area  of 
increased  dulness  and  cavernous  Ijreathing  with  whispering  peetoriluquy. 
There  are  rhouchi  aU  over  the  right  lung  and  to  a  smaller  extent  over 
the  left.  The  sputum  is  profuse  and  muco-pundent  No  tubercle  bacilli 
were  found  on  any  occasion  ;  the  examinations  were  made  by  several 
observers.  15th  Apnl. — Ordered  Potassii  iodide  gr.  v.,  Liq,  bydrarg. 
perchlor.  3j.  ter  die.  *28th  April. — Expectoration  and  cough  less. 
Physical  signs  at  right  apex  less  marked.  iJnd  May. — Discharged  to 
Convalescent  Home. 

The  following  case  illustrates  the  fact,  first  pointed  out  by  Dr.  Pear- 
son InHne,  that  stenosis  of  a  main  bronchus  may  give  rise  to  destructive 

^  The  writer  is  indebted  ia  Dr.  Whipbam  for  his  kind  permissioo  to  lue  the  notes  of 
tliijt  caAe. 
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changes  in  the  lung.  It  will  be  obsen^ed  that  tbc  case  was  one  in  which 
a  recent  tub^rculo-^ia  supervened  on  old  syplalitic  diswLse : — 

Case  VL — Margaret  S.,  set.  25.  Admitted  into  the  Brompton 
Hospital,  25th  June  1884,  utider  Dr.  Reginald  Thompson.  Family 
history  good.  (fO(xi  health  up  to  two  years  ago^  w  hen  after  marriage  she 
had  **  uleeraled  leg>*/*  No  sore  throat  or  skin  eruption.  Cougli,  ex- 
pectoi-ation,  pjiin  in  left  side,  dyspntea,  niglit'sweats  and  emaciation  have 
been  present  for  eight  months*  On  admission  the  fingers  were  cluJihed ; 
there  wa^  a  large  circular  ulcer  on  the  back  of  the  left  thigh  with  some 
scarring,  and  coppery  staining  about  the  knee  and  leg  on  the  same  side. 
Cough  more  or  less  paroxysmal  ;  ex]>ectoi*ation  copious,  nummularj  and 
purulent.  No  tubercle  baeilH.  Right  chest  15^  inches,  left  16  L  I>ul* 
ne*88  over  left  lung,  absolute  at  base,  where  vocal  fremitus  is  alisent; 
elsewhere  it  is  dimiiushed.  Bronchial  breathing,  pectoriloquy,  and  crepi- 
tation over  left  upper  lohe.  Brefith-soujida  absent  at  base,  some  rhonchus 
there.     Slight  crepitation  at  right  liase. 

The  ulcer  on  the  thigh  yielded  to  antisyfihilitic  treatment.  The 
physical  signs  remained  much  the  sjiine,  excei>t  that  the  breath -sound  at 
the  left  apex  l)eeame  cavernous.  There  was  well-marked  pyrexia  tbruugh- 
out  The  expectoration  remained  copious,  at  times  it  aveiagcd  a  pint  in 
the  twenty-foiu*  houn-i.  Death  occurred  on  1st  March  18S5,  and  was 
preeeded  by  anasai^a,  ascites^  and  profuse  diarrhtea. 

Necropsy, — A  few  small  scai-a  in  the  subglottic  portion  of  the  larynx. 
The  lower  half  of  the  trachea  marked  liy  numerous  stellate  puckered 
cicatrices,  involving  both  membranous  and  cartilaginous  portions,  but 
esspecially  the  latter.  The  origin  of  the.  left  bronchus  reprcHentcd  by  a 
small  opening  just  admitting  a  probe  ;  the  siu-rounding  parts  of  the 
tracheal  wall  extremely  fibrous  and  puckered.  Slight  scarring  in  the 
right  bronchus  abt^ut  the  origin  of  the  upper  lobar  branch.  Left  liurg 
excavated  from  apex  to  base.  Numerous  trabcculated  cavities  in 
the  upper  lol^e  intersected  hy  tough  pigmentid  bands  :  walla  thin  and 
smo<Dth.  The  cavities  larger  behind  thaii  in  front,  in  the  latter  region 
they  v/ere  more  numerous ;  and  the  intervening  filToid  induration  waa 
more  pronouTieed.  Some  bronchi  appeared  to  expand  uninterruptedly 
into  the  smaller  cavities.  Numerous  small  cavities  in  the  lower  lobe 
situated  in  indurated  fihroid  lung.  The  cavities  containeri  extremely  fretid 
reddish  fiuid  secretion,  and  in  some  places  some  soft  pntty-bke  material. 
No  tuberculous  nodules  in  this  lung.  Tlie  contents  of  the  j»ulmonary 
cavities,  including  the  liquid  and  caseous  parts,  were  carefully  examined 
for  tubercle  biicilii,  but  none  could  be  found.  Right  lung  crepitantj  but 
studded  with  large  ttiberculous  gi^oups  which  were  most  i>lentiful  in  the 
middle  lolje  and  lower  {)art  of  the  lower  lobe.  Lardaceous  disc^aso  of 
thyroid^  mesenteric  and  mediiistiual  glands,  also  of  the  kidneys,  liver 
and  spleen,  and  mucous  membrane  throughout  the  hiMly. 

The  recent  tuberculosis  of  the  right  lung  was  obviously  qtute  uneon- 
uect*Hl  with  the  disease  in  the  left,  which  wtis  secondary  to  the  bronchial 
stenosis. 


This  C41S0  proves  very  clearly  that  a  progressive  flestnictive  disease  of 
the  king  may  result  from  ay jihilitic  stenosis  of  a  main  bronchus ;  Imt  it 
does  not  prove  that  this  disintegration  of  the  lung  is  due  to  the  continued 
action  of  the  specific  Wrus  of  the  disease^  as  is  the  case  in  pulmouiiry 
tuberculosis.  Tlie  fact  that  lesions  similar  to  those  here  described  may 
occur  when  the  narrowing  of  the  bronchus  is  due  to  pre^ssuro  from  with- 
out, as  by  an  aneurysm,  shows  that  the  bronchial  obstruction  is  the 
main  factor  in  thr-ir  pro<luction,  Stenosis  of  tlie  bronchus  is  followed  by 
retention  of  secretion  in  the  tubeS|  and  this  by  broriehiectasis.  Decom- 
position of  the  retained  secretion  induces  inflammatory  changes  in  the 
surrounding  lung,  and  finally  the  part  so  affected  breaks  down  and 
canities  a['e  formed. 

The  cases  hcio  described  prove  that  in  i?idividuals  undouljtedly 
the  subjects  of  syphilis,  widely -spread  destructive  change^^  may  be 
found  in  the  lungs*  and  that  such  lesions  may' occur  independently 
of  the  presence  of  tubercle.  Whether  they  are  such  as  to  entitle  the 
condition  to  be  named  "syjihilitic  phthisis"  must  be  deeided  by  those 
who  cootinne  to  use  the  word  ^' phthisis/^a  term  which  many  icaehers 
have  ee^used  to  employ. 

If  the  name  ** phthisis"  is  given  to  a  group  of  symptoms  and  morbid 
changes,  it  can  hardly  be  denied  that  a  Cfise  (see  Case  I.)  which  is 
marked  by  such  s}Tnptoms  as  severe  cough,  dyspncea,  emaciation,  fever, 
niglit- sweats,  profuse  expectoration,  and  hiemorrhage,  and  which,  on 
examination  after  de^ith,  u  found  to  present  signs  of  consolidation^  fibroi^is 
arid  excavation  of  the  lungs,  belongs  to  this  category.  The  task 
before  us,  however,  is  to  determine  the  nature  of  the  patJiologieal 
lesions  of  pidmonary  syphilis  and  of  the  symptoms  which  they  produce; 
whether  they  are  such  as  to  warrant  the  rise  of  a  vague  nomenclatUJtJ 
which  it  would  be  well  to  discard  is  a  question  of  little  importance. 
It  may  be  of  service,  however,  to  draw  attention  to  the  chief  points  of 
difference  between  the  pulmonary  lesions  of  tuberculosis  and  syphilis. 

I.  Tubercle  usually  affects  the  apex  of  the  lung,  and  subsequently 
the  apex  of  the  lower  lobe ;  and  tends  to  progress  along  a  certain 
route.  The  ]>rimary  lesion  of  syphilis  is  often  about  the  root  and  eentml 
part  of  the  lung ;  the  dise*ise  follows  no  definite  line  of  march,  and 
gummata  may  lie  fonnd  in  any  position. 

II.  Both  tubercles  and  gummata  may  undergo  cither  necrosis  and  casea- 
tion, or  fibrous  tiTins  format  ion  :  hut  with  ciiseous  tubercle  the  tendency 
towards  softening  and  ca^-ity  formation  is  the  rule,  whereas  a  caseous 
gumma  very  rarely  breaks  down. 

III.  The  progressive  destniction  of  the  hmg  by  a  process  of  disin- 
tegration leading  to  a  graft ual  increase  in  the  size  of  a  cavity,  a  change 
so  commonly  observed  in  tuberculous  disease,  is  rarely  if  ever  observed  in 
syphilis,  except  as  a  secondary  result  of  stenosis  of  one  of  the  main 
broncld. 

lY.  In  nearly  all  eases  of  advanced  destruction  of  the  lung  occurring 
in  the  subjects  of  syphilis,  stenosis  either  of  the  trachea  or  of  one  of  the 
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main  bronchi  is  present^  whereas  this  lesion  is  very  nire  inflced  in  tubor- 
culoeiB. 

V.  The  cavities  fouorl  in  cases  of  pulmonary  syphilis  are  usually 
bronchiecUitii%  but  not  invariably  so ;  ivhereiis  in  tuberculosis  they  are 
commonly  duo  to  pTOgressivo  destruction  of  the  lung,  but  may  be 
broncliiectatic. 

VI.  The  tendency  to  the  formation  of  pulmonary  aneurysms,  which 
is  so  marked  a  feature  in  tuberculosis,  is  rarely  ohser^etl  in  pulmonary 
sypbili-s. 

VIL  Pulmonary  lesions  in  tubercubais  are  very  common,  whereas  in 
i^hilis  ihey  are  extremely  rare. 

The  necessity  for  prolonged  specific  treatment  is  certainly  more  gener* 
ally  appreciated  now  than  foiTnerly ;  and  it  is  therefore  prolwible  that 
rare  as  these  lesions  have  been  in  the  past,  they  will  l»e  still  rarer  in  the 
future*  The  cumbtions  which  favour  thmr  devehipment  are  the  neglect 
of  mercurial  treatment  shortly  aftef  infection,  and  anything  whieh,  by 
lowering  the  general  health,  tends  to  diminish  the  resisting  power  of  the 
itidi>ndual. 

When  our  knowledge  of  the  vims  of  syphilis  is  as  complete  as  that 
we  even  now  possess  of  the  Imcillus  tubt^rculosis,  it  may  be  possible  to 
state  definitely  whether  the  dej^truetivo  pnbiinmtry  lesions  found  in  ad- 
iranced  cases  of  the  acquired  disciise  are  directly  dne  to  the  contiimed 
action  of  a  specific  micro-organism  ;  at  present  the  problem  remains  uit 
unsolved. 

Symptoms. — The  only  point  worthy  of  numtion  in  respect  of  syphi- 
litic le^sions  of  the  bronchi  is  that  the  catarrhal  signs  which  accom|)any 
the  secondary  stage  are,  as  a  nilc,  general  in  their  distriljution ;  whilst  in 
the  tertiary  stage  they  are  more  often  localised,  owing  to  the  tendency  at 
thjit  periotl  to  the  formation  of  gummata  in  the  main  bronchi.  Shoidrl 
stenosis  occur,  there  may  at  first  be  bronchial  breathing  limited  in  are^i, 
and  often  most  niaiked  about  the  root  of  the  lung  posteriorly.  As  the 
lumen  of  the  tube  diminishes^  the  breatb-soinids,  over  the  puliiionary  area 
irhich  it  supplies,  become  more  and  more  feeble,  and  finally  tlisaj^pear 
when  air  cciises  to  pass  the  oljstrnction.  If  brt>iichiectasis  is  forming  be- 
hind thc^  site  of  stenosis  there  may  be  cough  with  }>r(>fuse,  purulent,  and 
fQk!tid  exjx'ctoration,  accomi>anied  by  general  signs  such  as  emaciation  and 
moderate  pyrexia. 

In  the  cases  described  in  this  article  it  will  be  observed  that  coiKjh  was, 
as  a  rule,  the  earliest  and  most  prominent  symptom.  In  the  early  stage 
it  jnny  be  due  to  irritation,  the  result  of  laryngeal,  tracheal,  or  bronchial 
lesions :  at  a  later  period  it  is  prokibly  chiefly  due  to  the  changes  within 
the  lung  itself. 

XhjFpnfen  comes  next  in  \xm\t  of  frequency.  It  varies  in  severity  with 
the  nature  of  the  lesion  :  slight  when  this  is  limited,  in  cases  of  extensive 
fibrosis  or  stenosis  of  one  of  the  main  bronchi  it  may  be  very  severe. 
The  dysptuea  tends  to  becoino  j>iiroxysmal  and  to  assnme  the  charaotei^s 
of  bronchial  asthma.     Hamajdi/sis  has  not  licen  of  frequent  occiUTence  in 
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cases  observed  by  myself,  liut  it  may  occur  and  niay  prove  fatal  In 
one  case  of  syphilis  of  the  bronchial  glaid.s^  profuse  anti  fatal  haemorrhage 
occurred  from  softeiuog  of  the  glanil  and  its  rupture  into  a  maiti  bmucb 
of  the  pulmoimry  artery. 

Expechraiwfh  luay  !»e  profuse,  purulent,  and  ofTensive.  Fo^tor  of  the 
expectoration  is  common  in  cases  of  advanced  pulmonary  syphilis.  The 
sputum  will  bo  free  from  tubercle  bacilli. 

Pain  may  he  present^  hut  is  not  a  very  prominent  feature  of  the 
disease* 

Enmdatitm  is  not,  t\s  a  rule,  nearly  so  extreme  as  in  tuberculosis  ;  but 
with  advanced  lesions  in  the  lungR  the  difference  is  not  so  rcmiirkable  as 
to  he  of  any  value  from  a  diagnostic  point  of  view. 

Nft^ht'HUYitis  were  present  in  several  of  the  cases  here  described. 

When  extensive  lesions  arc  present,  jvjrexh  may  be  considerable,  and 
of  the  hectic  type  commonly  olij^erved  in  tuljerculoua  disease  of  the  lungs  ; 
hut  in  the  early  stages  of  the  disease  there  may  be  a  complete  absence  of 
feicr. 

The  general  symptoms,  as  will  be  seen  on  reference  to  the  eases 
described,  do  not,  in  the  presence  of  widely -spread  lesions,  differ  markedly 
from  those  of  advanced  tuljercular  disease  of  the  lung. 

Physical  signs  and  Diagnosis. — The  lesions  of  syphilis  are  rarely  of 
such  a  kind  as  to  produce  signs  by  which  they  can  be  distinguished 
fi'om  others  of  an  entirely  different  origin. 

Consolidation  and  excavation  will  be  recognised  by  their  ordinary 
signs,  probalily  before  their  sy]>hiHtic  origin  is  suspected  ;  and  it  appears 
therefore  unnecessary  to  describe  them  in  deUil,  more  ]mriicularly  as  in 
the  cases  here  recorded  the  results  of  the  physical  examination  are  given 
in  full 

The  features  of  pulmonary  syphilis  arc  certairdy  not  as  yet  so  clear 
that  the  disease  can  he  recognised  by  any  positive  signs  ;  hut  by  a  process 
of  exclusion  a  diagnosis  may  generally  be  mails. 

The  case  will  prolwdjly  Iw  regained  at  first  as  one  of  pulmonary  tuber- 
culosis ;  hut  repeated  examination  of  the  sputum  and  the  failure  to 
discover  tubercle  bacilli  will  suggest  another  origin. 

A  careful  inquiry,  previously  perhaps  omitted,  will  now  be  made  as 
to  syphilitic  infection  and  as  to  the  occurrence  of  any  secondary  or  ter- 
tiary manifestations  of  this  disease.  The  absence  of  such  a  history  in  a 
hf(spita,l  patient  will  not  exclude  syphilis ;  but  it  is  rare  in  pnvate  prac- 
tice for  a  patient  to  have  had  syphilis  with  tertiary  symptoms  and  to  be 
ignortnit  of  the  fact. 

Evidence  of  tertiary  lesions  in  the  larynx,  liver,  spleen,  or  testes  is  of 
import*ince  as  showing  tliat  the  viscerii  are  affected. 

Careful  search  shriuld  also  l>e  made  fur  lesions  of  the  calvarium,  of 
the  dura  mater,  and  of  the  sterntim  and  libs. 

Si>eaking  generally,  the  diagnosis  of  pulmonary  syphilis  from  tnher- 
cidosis  will  depend  far  more  upon  the  examination  of  the  sputtim  than 
on  the  residts  of  physical  examination. 
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A  careful  examination  of  undoubted  specimens  of  pulmonary  syphilis 
does  not  bear  out  the  statement  that  the  lesions  are  generally  limited  to 
the  middle  part  of  the  lung ;  they  are  so  often  found  elsewhere  that  their 
more  frequent  occurrence  in  that  part  ceases  to  be  a  fact  of  much  value  in 
diagnosis.  It  would  be  rash  indeed  to  diagnose  pulmonary  syphilis  because 
of  a  lesion  situated  in  and  apparently  limited  to  the  middle  of  one  lung, 
without  having  previously  demonstrated,  by  frequent  examinations,  the 
absence  of  tubercle  bacilli  from  the  expectoration.  Such  points,  however, 
are  not  without  importance,  as  being  unusual  in  a  case  possibly  hitherto 
regarded  as  one  of  "  phthisis  "  or  "  consumption,"  they  may  serve  to  arrest 
attention. 

Evidence  of  excavation  and  the  expectoration  of  a  foetid  sputum, 
which  does  not  contain  tubercle  bacilli,  should  always  suggest  the 
pofisibility  of  pulmonary  syphilis.  When  the  physical  signs  indicate 
stenosis  of  the  trachea,  or  of  one  of  the  main  bronchi,  and  the  presence 
of  a  growth  or  an  aneurysm  can  be  excluded,  it  is  very  probable  indeed 
that  syphilis  is  the  main  factor  in  the  case. 

Those  who  are  content  to  diagnose  "  phthisis,"  and  neglect  the  sys- 
tematic examination  of  the  sputum,  will  almost  certainly  overlook  a  case 
of  pulmonary  syphilis  if  it  should  come  in  their  way. 

A  striking  example  of  this  has  recently  come  under  my  notice.  A 
military  officer  who  had  contracted  syphilis  some  years  back  began  to 
suffer  from  symptoms  of  laryngitis ;  and  on  examination  of  the  chest  well- 
marked  signs  of  disease  were  found  at  the  apex  of  the  right  lung.  The 
laryngoscopic  appearances  did  not  suggest  to  several  competent  observers 
that  the  lesion  was  due  to  syphilis,  and  the  case  was  regarded  as  one  of 
"  consumption  of  the  throat  and  lungs."  It  occurred  to  a  medical  man 
who  saw  the  patient  at  a  later  period  to  examine  the  sputa  for  tubercle 
bacilli,  and,  as  none  was  found  on  repeated  examination,  doubt  was 
cast  upon  the  diagnosis  of  "  phthisis  " ;  mercury  and  large  doses  of  iodide 
of  potassium  were  prescribed,  and  the  patient  rapidly  improved ;  but  the 
stenosis  of  the  larynx  remained. 

Prognosis.  —  Extensive  pulmonary  lesions,  particularly  excavation 
whether  of  bronchiectatic  or  disintegrative  origin,  and  foetid  expectora- 
tion are  certainly  very  grave  complications  of  syphilis.  If,  moreover, 
there  is  evidence  also  of  gummatous  hepatitis,  albuminuria,  and  lardaccous 
disease,  recovery  is  scarcely  possible,  and  life  is  not  likely  to  be  much 
prolonged. 

It  is  probable,  however,  that,  with  our  present  improved  means  of 
diagnosis  of  tuberculosis  of  the  lungs,  syphilitic  cases,  which  formerly 
would  have  been  considered  tuberculous,  may  be  recognised  as  syphilitic 
at  an  earlier  stage,  and  the  patients  under  appropriate  treatment  may 
recover.  In  an  undoubted  case  of  pulmonary  syphilis,  which  came  under 
my  own  care  at  a  late  stage  of  the  disease,  the  affection  had  been  kept 
in  check  for  many  years  by  repeated  visits  to  Aix-la-Chapelle,  and 
by  the  active  employment  of  antisyphilitic  treatment.  In  any  case  seen 
in  an  early  stage,  great  improvement,  if  not  complete  cure,  may  reasonably 
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be  expected  from  the  use  of  similar  measures.  There  are,  however, 
limits  to  the  action  oven  of  specific  remedies ;  and  it  is  not  to  be  expected 
that  lesions  such  as  bronchial  stenosis  and  dilatation,  extensive  fibrosis 
and  excavation,  or  gummata  in  a  state  of  fibrosis  will  disappear  under  the 
administration  of  mercury  or  iodide  of  potassium. 

Treatment. — If  the  disease  in  the  bronchi  or  lungs  is  recognised 
in  an  early  stage,  the  patient  should  be  advised  to  undergo  a  prolonged 
course  of  treatment  with  mercury.  Iodide  of  potassium  in  gradually  in- 
creasing doses  is  generally  administered  at  the  same  time. 

If,  however,  the  disease  is  advanced,  and  the  patient  emaciated,  it  is 
better  first  to  try  the  effect  of  iodide  of  potassium  alone ;  giving  at  the 
same  time  cod -liver  oil  and  tonics.  To  maintain  and  improve  the 
strength  and  general  nutrition  of  the  patient  are  matters  of  as  much  im- 
portiince  in  the  treatment  of  syphilitic  as  of  tuberculous  disease  of  the 
lungs,  and  are  to  be  secured  by  the  same  means. 

The  warm  sulphur  baths  of  Aix-la-Chapelle,  in  association  with 
mercurial  inunction,  enjoy  a  special  reputation  in  the  treatment  of  syphilis, 
and  are  to  be  recommended  to  sufferers  from  pulmonary  sjphilis  who  are 
able  to  go  abroad  for  treatment. 

When  tuberculous  disease  of  the  lungs  occurs  in  a  syphilitic  subject, 
the  treatment  \vill  be  mainly  such  as  is  suited  to  cases  of  tuberculosis. 
A  mercurial  course  is  rarely  admissible,  but  iodine,  in  the  form  of  the 
syrup  of  the  iodide  of  iron,  may  be  given  with  advantage. 

In  cases  accompanied  by  foetid  expectoration,  creasote  vapour  baths 
and  intra-tracheal  injections  of  guaiacol  should  be  tried. 

Cases  of  syphilitic  disease  of  the  lung  accompanied  by  bronchiectasis 
have  not,  in  the  experience  of  the  writer,  been  benefited  by  surgical 
measures  undertaken  with  a  view  to  drain  the  cavities. 
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DISEASES  OP  THE  PLEURA 


INTRAPLEURAL   TENSION 

In  health  the  two  layers  of  the  pleura  are  in  close  contact,  but  they 
are  subject  to  a  constant  strain,  which  tends  to  separate  them ;  this  is 
called  the  intrapleural  tension.  It  is  for  all  practical  purposes  equal  to 
the  elasticity  of  the  lung,  but  opposite  in  direction ;  and  thus  the  elasticity 
of  the  lung  is  positive  and  the  intrapleural  tension  negative. 

Whether  in  health  there  is  any  force  existing  between  the  layers  of 
the  pleura — such  as  that  of  cohesion,  as  I  suggested  some  years  ago  (1), 
which  neutralises  the  elasticity  of  the  lung  when  fully  expanded — is  a 
matter  which  is  open  to  question.  It  is  possible,  and  I  think  it  probable ; 
but  the  question  need  not  be  further  considered  here. 

The  forces,  of  which  the  intrapleural  tension  is  the  resultant,  are,  firsts 
the  rigidity  of  the  chest  walls ;  secondly  and  chiefly,  the  elasticity  of  the 
lungs ;  and,  thirdly,  the  movements  of  respiration. 

So  far  as  the  condition  of  the  chest  walls  is  concerned,  where  they  are 
fairly  rigid,  as  in  the  adult,  this  factor  may  practically  be  disregarded ; 
but  not  so  in  infants  or  little  children,  in  whom  the  chest  walls  are  soft 
and  yielding ;  for  then,  under  pathological  conditions,  part  of  the  force 
which  would  other^vise  tend  to  separate  the  two  layers  of  the  pleura  is 
spent  in  drawing  the  chest  walls  in. 

The  condition  of  the  chest  walls  and  the  elasticity  of  the  lungs  can- 
not vary  while  observations  on  intrapleural  tension  are  being  made ;  but 
the  third  factor,  namely,  the  movements  of  respiration,  is  one  which  is 
constantly  varying,  and  introducing  variations  in  intrapleural  tension 
which  have  to  be  reckoned  with.  Thus  during  inspiration  the  lungs  are 
placed  more  on  the  stretch,  and  consequently  the  ijjtrapleural  tension  is 
greater ;  during  expiration  the  lungs  are  less  on  the  stretch,  and  the 
intrapleural  tension  is  therefore  smaller. 

If  the  air  in  the  tubes  were  stationary,  as  it  is  after  death,  the  pres- 
sure in  the  air-tubes  would  be  that  of  the  atmosphere;  but,  during 
respiration,  the  air,  as  it  passes  in  and  out  through  the  air- tubes,  meets 
with  some  obstruction,  which  on  inspiration  amounts  to  about  half  a 
millimetre  of  mercury,  and  on  expiration  from  2  to  3  millimetres.  Thus 
an  oscillation  in  pressure  is  produced  during  the  different  phases  of 
respiration,  which  amounts  to  2  or  3  millimetres  of  mercury;  that  is,  IJ 
to  2  inches  of  water.     This  is  called  the  respiratory  oscillation. 
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If  the  movements  of  respiration  were  left  out  of  account,  the  intra- 
pleural tension  would  be  equal  to  that  of  the  atmosphere,  minus  the 
elasticity  of  the  lungs ;  that  is  to  say,  it  would  always  give  a  negative 
reading  on  the  manometer.  It  would  then  be  equal  to  the  elasticity  of 
the  lungs  >vith  the  sign  changed,  that  is,  -  6  to  -  8  millimetres  of 
mercury. 

During  ordinary  respiration  the  intrapleural  tension  is  also  negative 
throughout ;  for,  if  it  is  negative  when  the  air  is  stationary,  it  will  be 
more  negative  still  on  inspiration,  the  lung  being  more  on  the  stretch  ;  and 
during  quiet  expiration,  even  when  from  the  normal  elasticity  of  the  lung 
the  2  J  to  3  millimetres  of  mercury  be  deducted  which  represent  the 
obstruction  in  the  tubes  to  which  the  air  is  subject  on  expiration,  there 
are  still  left  4  to  5  millimetres  of  negative  pressure. 

During  violent  expiration,  of  course,  the  pressure  may  rise  consider- 
ably, even  to  so  much  as  70  to  100  millimetres  of  mercury  (3  to  4 
inches) ;  but  it  must  be  remembered  that  under  normal  conditions  this 
pressure  does  not  fall  directly  upon  the  pleura,  but  is  immediately 
supported  by  the  chest  walls.  Under  pathological  conditions,  on  the 
other  hand,  when  the  two  layers  of  the  pleura  are  not  in  contact,  but  are 
separated  by  air  or  by  fluid,  pressure  of  any  kind  will  make  itself  felt 
directly  by  the  contents. 

There  are  two  methods  of  determining  the  value  of  the  intrapleural 
tension.  1.  In  the  one  the  elasticity  of  the  lung  is  determined,  and  the 
result,  with  the  sign  changed,  is  transferred  to  the  pleura ;  2,  in  the  other 
the  intrapleural  tension  is  estimated  directly  by  means  of  a  trocar 
introduced  between  the  layers  of  the  pleura. 

In  man  both  these  methods  of  investigation  are  available  after  death, 
but  the  latter  only  during  life,  and  this  under  pathological  conditions. 

In  either  case  the  reading  is  made  upon  a  mercury-  or  water-mano- 
meter. Water  has  been  more  commonly  employed,  because  the  oscilla- 
tions are  larger  and  are  more  easily  read ;  but  the  conversion  is  easily 
made  from  the  one  to  the  other :  thus  1  inch  is  equal  to  25  millimetres, 
and  1  millimetre  of  mercury  is  approximately  equal  to  half  an  inch  of 
water  or  12  J  millimetres  of  water. 

Intrapleural  tension  is  often  spoken  of  as  "intrapleural  pressure," 
and  thus  confusion  is  introduced  both  in  thought  and  in  expression. 
This  confusion  will  be  avoided  if  it  be  remembered  that  the  values  stated 
are  not  actual  pressures  but  readings  on  the  manometer.  For  instance, 
if  the  pressure  in  the  pleura  were  equal  to  that  of  the  atmosphere  it 
might  be  called  1,  but  as  this  would  be  indicated  on  the  manometer  by 
the  position  of  equilibrium  which  is  marked  zero,  it  is  usually  spoken  of 
as  zero  ;  1,  2,  or  3  inches  or  millimetres  would  then  represent  1,  or  2,  or  3 
above  or  below  the  atmospheric  pressure,  as  the  case  might  be. 

The  elasticity  of  the  lung  was  estimated  by  Donders  to  be  from  6  to  8 
millimetres  of  mercury;  this,  therefore,  with  the  sign  changed,  would 
represent  the  intrapleural  tension. 

An  important  series  of  observations  of  a  similar  kind  was  made  by 
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Perls  (2).  After  a  tuba  connecletl  with  a  miinometer  had  been  fixed  into 
the  trachea,  first  oiio  pleura  and  then  the  other  was  opened  and  the 
pressures  rciiistered.  The  observtitiuns  were  made  upon  the  dead  body 
of  a  man  under  a  variety  of  different  conditions,  and  the  residts  arc  very 
interesting. 

Seeing  how  closely  intrapleural  tension  is  connected  with  the 
elustieily  of  the  hi  rig  this  will  be  the  natural  place  to  consider  varioua 
pathological  conditiocs  under  which  the  normal  elasticity  of  the  lung  is 
altered. 

When  one  pleurjil  CAvity  is  laid  freely  open  to  the  air  there  ivill 
then  )>e  atmos]>heric  pressure  on  Ixtth  sides  of  the  visceral  jsleura ;  the 
elasticity  of  the  lungs  will  come  into  ])lay,  and  the  exposed  lung  will 
collapse.  But  this  is  not  all,  for  the  alterations  in  pressure  do  not  aJfeet 
the  one  lung  only  ;  the  mediastinum  being  not  a  fixed  p-utitionj  Imt 
a  movable  one,  the  elasticity  of  the  opposite  lung  also  eomcis  into 
play ;  with  tlie  result  that  the  mediastinum  and  the  organs  therein  are 
drawn  over  to  the  sound  side.  Thus  it  follows  that  the  o]>ening  of  one 
pleura  not  ordy  gatisfica  the  chisticity  of  the  one  lung,  but  goes  a  long  way 
to  siitisfy  the  elasticity  of  the  other.  If,  for  example,  the  pressures  be 
rechiced  to  figiues,  and  we  assume  for  the  sake  of  ihustration  that  in  a 
healthy  man  the  totid  elastic  contractility  of  the  two  lungs  together 
amoiintJi  to  50,  the  opening  of  one  pleura  may  satisfy  this  elasticity  to 
the  extent  of  40,  leaving  only  10  for  the  unsati.sfied  elasticity  of  the 
opposite  lung. 

Thus,  in  pneumothorax,  which  is  the  corresponding  |>athological 
condition,  if  the  lungs  are  healthy  and  their  elasticity  at  its  maximum, 
the  total  respiratory  aipacity  will  be  sudfhnly  reduced  by  four-fifths.  If, 
however,  the  lungs  be  previously  diseased  or  the  pleura  adherent,  the 
elasticity  of  the  lungs  will  bo  cither  reduced  or  prevented  from  coming 
into  play ;  and  thus  the  change  in  respiratory  capacity  consequent  on  the 
pneumothorax  will  not  he  so  extreme.  For  these  two  reasons  it  is 
e%ident  why  the  sudden  admission  of  air  to  the  pleura  should  produce 
inore  severe  results  in  a  healthy  person  than  in  one  whose  chest  has  been 
previous]}'  diseased  ;  and  a  clinical  paradox  is  explained. 

Where  the  pleura  ia  completely  itdherent  the  elasticity  of  the  cor- 
responding lung  may  be  almost  abolished  ;  but  it  is  frccpiently  retained^ 
though  of  course  %vhen  ret^uned  it  is  unuble  to  come  into  play,  lender 
these  conditions  the  opposite  hmg  often  becomes  greatly  cidarged.  This 
has  often  been  called  **  complementary  emphysema,"  but  in  these  cases 
the  elasticity  of  the  enlarged  lung  is  not  diminished,  as  in  ordinary 
emphysema,  but  actually  lar;^ely  increased,  so  that  the  elasticity  of  that 
one  lung  may  lie  almost  equal  to  the  combined  elasticity  of  two  healthy 
limgs.  Thus  it  is  made  eWdent  that  this  condition  is  not  emphysema,  but 
hypertrophy,  as  there  are  also  the  best  of  clinical  reasons  for  maintaining. 
It  should  therefore  be  called,  not  complementary  emphysema,  butcomple- 
mentary  hypertrophy. 
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There  is  good  ground  for  Ivelieving  tliat  tho  contractility  of  the  lung 
is  not  simply  elastic,  but  is  due  in  some  measure  to  the  nmsi-uliir  fibre 
with  wliich  it  is  so  richly  provided.  If  that  be  so,  we  may  fairly  speak 
of  ** pulmonary  tone''  in  the  Siinie  way  as  we  speak  of  '*  vascular  tone"; 
and  wo  may  expect  it  to  vary  not  only  with  local  condiiions  of  nutrition 
ia  the  lung,  but  also  with  defects  of  nutrition  which  are  general. 

Thus,  in  various  loc/d  affections,  of  which  fineurnonia  is  the  most 
imporUmt,  Perls  found  the  elasticity  of  the  lim^  grwitly  reduct^d  ;  aa 
well  as  in  general  diseases  without  any  local  affection  of  the  lung,  as 
for  example  in  typlioid  fever,  delirium  tremens,  erysipeliiB,  phosphorus 
poUoning,  and  after  severe  hiemonrhage, 

If»  then,  pidmonary  tone  be  not  simply  elastic  in  origin,  but  in  p»rt 
tietiro-mnsctdar,  the  loss  of  it  may  he  mot  with  under  two  different 
clinical  conditions  :  firsts  as  the  result  of  general  causes — as  an  evidence, 
for  instance,  of  general  n euro-muscular  failure ;  and,  secondly,  as  a  result 
of  local  nutritive-disturbance. 

As  a  neuroparalytic  phenoraeno!i  it  might  be  pLiced  in  association 
with  the  like  condition  in  the  alKlomen  {acute  tympanites),  which  in  the 
Scimc  way  may  l>e  due  to  general  or  local  causes.  For  example,  just 
its  in  pneumotu'a,  acute  alidominal  tympanites  may  suddenly  manifest 
itself — a  phenomenon  of  fatal  significance  ;  so  with  typhoid  fever,  or 
any  other  specific  fever,  a  similar  condition  may  appear  itl  the  lung  which 
U  likewise  of  fatal  import. 

The  loss  of  pulmonary  tone  is  indicated  during  life,  just  as  it  ia  after 
death,  by  change  in  the  percussion  note ;  the  resonance  becoming  more 
tympanitic  and  of  that  character  which  is  generally  known  under  the 
name  of  **8kodaic  resonance.'*  Without  any  local  disease  of  the  lung,  I 
have  on  several  occasions  seen  this  acute  prdmonary  tympanites  set  in  ; 
whatever  the  explanation  of  its  occurrence,  there  is  no  doubt  as  to  the 
existence  of  the  coiKlition* 

Where  there  is  local  disease  in  the  lung,  the  other  parts  of  the  lungs, 
as  is  well  known,  frequently  yield  a  tympanitic  percussion  note.  There 
are  several  conditions  under  which  this  is  met  with  :  the  commonest 
and  cafsiest  to  explain  is  that  which  occurs  with  pleural  effusion,  when 
the  lung  floating  on  the  fluid  yields  this  skcKiaic  resonance.  The 
conditions  anrl  the  pcrcussiun  note  are  the  same  as  arc  presented  by  the 
lung  removed  from  the  body. 

With  complementtiry  em|jhysefna,  where  one  part  of  a  lung  is  diseased 
and  the  other  parts  proportionately  distended,  similar  hyper-resonance  is 
obt^uned.  In  this  case  the  hyper-resonance  is  due  to  the  over-die  tension 
of  some  of  the  air- vesicles. 

But  besides  these  there  is  another  condition  which  requires  a 
different  explanation;  Nothing  is  commoner  in  pneumonia  than  to 
find  the  jmrts  of  the  lung  above  or  in  front  of  the  affected  portion 
yielding  a  highly  tympanitic  note ;  yet  the  pneumonic  portions  of 
the  lung  are  certainly  not  collapsed  or  smaller  th;m  they  should  be, 
nor  arc  they  much  larger :  thus  neither  of  the  explanations  just  girea 
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ia  applicable ;  the  part  of  the  lung  where  the  hyper  -  resonance  is 
obtained  is  not  collapsed  on  the  one  hand,  nor  over- distended  on  the 
other.  This  condition,  it  appears  to  me,  can  only  be  explained  on  the 
assumption  of  loss  of  lung-tone  of  neiu-o-paralytic  origin  and  dependent 
on  nutritive  distiu*bance.  This  view  also  obtains  support  from  some  of 
Perls'  observations,  for  among  his  cases  are  several  instances  of  pneumonia 
as  well  as  some  of  embolism  and  gangrene ;  and  in  all  of  them  the  elasticity 
of  the  lung  was  very  greatly  reduced. 

It  is  j>0S8ible  that  the  elasticity  of  the  lung  diminishes  after  death,  but 
there  are  no  direct  observations  to  prove  this.  We  may  assume  at  any  rate 
that  for  some  hours  after  death  the  elasticity  of  the  lungs  is  not  materially 
affected. 

In  estimating  the  elasticity  of  the  lung  and  the  intrapleural  tension 
the  condition  of  the  abdominal  muscles  and  of  the  diaphragm  must  not  be 
overlooked.  We  have  to  reckon  on  the  one  hand,  during  life,  with  their 
respiratory  action,  and  on  the  other,  after  death,  with  rigor  mortis ;  but  it 
is  not  necessary  here  to  do  more  than  refer  to  these  complicating  factors. 

THE   PLEUlUL   CAVITY   UNDER   PATHOLOGICAL   CONDITIONS 

Under  pathological  conditions  the  two  layers  of  the  pleura  may  be 
separated  cither  by  air  or  by  fluid,  and  each  of  these  presents  its  own 
pecidiarities  and  difliculties :  thus,  fluid  has  weight,  but  is  practically 
incompressible ;  air  is  compressible,  but  its  weight  may  be  disregarded. 
With  fluid,  therefore,  the  height  of  the  column  above  the  point  of  the 
trocar  will  aflbct  the  manometer  readings,  while  with  air  the  position  of 
the  trocar  is  immaterial.  As  in  many  respects  the  problem  is  simpler 
in  the  case  of  air  than  of  ^fluid,  it  will  be  well  to  begin  with  pneumo- 
thorax. 

Intrapleural  tension  in  pneumothorax. — Air  may  gain  access  into 
the  pleura  either  from  without  through  the  chest  walls,  as  by  a  wound,  or 
internally  from  the  lung ;  and  in  both  cases  we  have  to  consider,  first, 
the  condition  in  which  the  air  enters  more  freely  on  inspiration  than  it 
finds  issue  on  expiration,  and,  secondly,  the  condition  in  which  there  is  no 
abnormal  obstruction  either  on  inspiration  or  on  expiration. 

A.  W^here  the  air  finds  entrance  through  the  chest  walls. 

(i.)  By  a  punctured  wound. — In  this  case,  where  the  wound  is  a  small 
one  and  merely  a  puncture,  though  the  lung  bo  injured  the  air  does  not, 
as  a  rule,  find  access  to  the  pleura,  but  crosses  the  pleura  and  reaches  the 
subcutaneous  tissue.  The  reason  of  this  is  very  difliciUt  to  find,  but  of 
the  fact  there  is  no  doubt ;  it  need  not,  however,  be  considered  here. 

(ii.)  Jfliere  the  opening  is  a  snuill  one,  so  that  the  air  finds  easier 
entrance  than  it  finds  exit.  This  condition  will  be  the  siime  as  that  in 
which  the  air  gains  access  to  the  pleura  through  the  lung,  and  will  be 
better  considered  later. 

(iii.)  JVhere  tfieie  is  a  large  opening  through  the  chest  walls,  at  least  as 
large  as  the  cross-section  of  the  trachea.     The  air  then  enters  and  leaves 


the  pleura  without  o1>st ruction,  that  is  to  say,  tho.  pressure  on  l»oth  siiles 
of  the  visceral  fileura  is  the  sarae^ — namely,  that  of  the  atmosphere — 
during  all  phiises  of  respiration.  Under  these  eircumstiinees  the  elasticity 
of  the  lungs  comes  simply  into  play,  so  that  the  hiugs  collapse. 

It  is  no  doubt  true,  as  Dm^lers  siiid,  that  in  course  of  time  under 
these  circumstances  the  lungs  will  become  completely  collapsed  hy  virtue 
of  their  own  elasticity  ;  yet  we  have  daily  experience  that  this  di>es  not 
usually  occur,  and  when  we  conisider  the  matter  the  reason  is  clear.  It 
is  found  in  the  fact  whicli  has  alnady  been  stated ;  namely,  thai  the  air 
in  the  tubes  is  not  subject  simply  to  the  atmospheric  pressure  during  the 
phases  of  respiration  ;  on  inspiration  it  is  under  a  pressure  somewhat 
less  than  the  atmtjsphere  (l>y  half  a  millimetre  of  mercury),  and  on 
expiration  under  a  pressure  abtive  that  of  the  atmosphere  (to  the  extent 
of  IJ  to  2  mill i metres  of  mercury). 

During  expiration,  therefore,  the  lungs  will  always  be  subject  to  the 
distending  force  of  li  to  2  millimetres  of  mercury.  There  are  no 
observations  to  show  how  far  the  lung  will  be  expanded  under  such  a 
pressure,  but  it  cannot  w  ell  be  less  than  a  half,  and  is  probalily  more ;  at 
any  rate  we  have  daily  demonstration  of  the  fact  that  the  lungs  do  not 
collapse  completely  as  the  result  of  opening  the  side:  on  the  contraTy, 
on  opening  the  side  for  empyema  it  is  a  common  experience  to  find  the 
lungs  which  have  been  completely  collapsed  by  the  effusion  expand  again 
as  soon  as  the  pus  is  evacuated,  so  as  to  reach  close  to  the  che-st  walls 
immediately  after  the  operation.  This  may  at  first  bo  the  result  oi  thd 
violent  respiratory  efforts  or  of  the  coughing  which  very  fretjuently 
follows  the  operation  ;  Ijut  this  is  not  the  only  explanation,  for  it  occurs 
w hen  there  is  no  violent  expiration  or  coughing,  or  pci-sists  when  they 
have  passed  off. 

Two  cases  which  I  have  recently  recorded  are  of  interest  in  this 
respect,  because  the  lung  had  been  compressed  by  fluid  for  a  long  time— 
eighteen  months  and  five  months  respectivelVj  one  being  a  ca^e  of  serous 
effusion  and  the  other  of  pyopneumothonix ;  in  both,  immediately  after  the 
openition,  the  hmgs  were  close  to  the  che^st  walls,  and  within  a  week 
had  come  into  close  contact  with  it  everywhere  except  just  round  the 
incision  ("i). 

B.  Where  the  air  gains  access  to  the  pleura  from  the  limg. 

(i.)  Theoretically  it  is  possible  that  the  opening  thmugh  the  lung 
shoidd  be  large  enough  for  the  air  to  ]>ass  freely  in  and  out  during 
inspiration  and  expiration  without  obstruction  ;  yet  this  is  a  condition 
which  can  hardly  ever  arise,  and  almost  all  the  case^  of  pneumothorax 
therefore  come  intv)  the  second  categt>ry. 

(ii,)  That  in  which  the  opening  thiough  the  lung  is  of  such  a  kind 
that  though  the  air  gains  free  entnince  into  the  pleum  fluring  inspiration 
it  cauTiot  find  free  issue  fi*om  it  during  expiration.  The  result  of  this  is 
thtit  (luring  expiration  the  pressure  rises  and  compresses  the  lung,  which 
giadnally  Ijeromcs  more  and  more  collapsed,  Althou;L;h  it  is  tme  that 
the  mediastinum   may  be  displaced  to  the    maximum  and  the  lungs 


be  completely  collapsed  in  ca«es  where  there  is  no  expiratory  compression, 
still  in  the  great  niajority  of  aiscs  this  rise  of  pressure  during  expiration 
plays  a  very  important  part  in  the  production  of  both  these  phenomena. 

The  division  of  pneumothonix  into  open,  closed,  and  valvular,  irjterest- 
ing  as  it  is  in  some  respects^  is  of  no  practical  impiirtancc  from  the  present 
pr*int  of  view — that  of  intrapleural  tension  ;  for  in  a  case  of  recent  pneimio- 
thoiux  as  soon  as  the  lungs  are  completely  collapsed  the  hole  heeomea 
eloeed,  whether  it  be  permanently  sealed  or  noL  I  Hiring  the  early  stages 
pneumothorax  is  always  more  or  less  valvular ;  in  otlier  words,  the  air 
finds  easier  access  during  inspiration  than  it  finds  issue  during  expiration. 

The  intra[j]cui'al  pressures  during  inspiration  and  expiration  retfuire, 
in  the  ciise  of  pneumothorax,  to  be  considered  scpj irately. 

1.  The  inspiraion/  pirifmiire. — Whcu  the  lung  has  ruptiu'ed,  air  finds 
acces^s  to  the  pleura  during  inspiration  so  long  as  the  pressure  in  the  jileura 
is  below  that  of  the  presisure  in  the  air- tubes ;  that  is,  heloiv  the  atmosiilicric 
pressure: — although  this  has  to  he  reduced,  as  already  stated,  by  lialf  a 
millimetre  of  mercury,  being  the  value  of  the  obstruction  which  the  air 
meets  with  on  its  way  into  the  hmgs.  The  inspimtory  pressure,  therefore, 
can  never  rise  in  pneumothorax  above  that  of  the  atmosphere  except  under 
one  condition,  namely,  that  in  which  there  has  been  mimh  dyspncea ;  for 
as  then  the  inspiratory  effort^s  are  consideraljle  the  air  will  consequently 
continue  to  enter  the  pleura  as  long  as  the  pressure  at  the  end  of  eiieh 
inspiration  is  below  that  of  the  atmosphere  and  until  it  equals  that  of 
the  atmosphere,  after  which  no  more  air  can  enter.  It  follows,  therefore, 
that  if  the  patient  survive  and  the  dyspmwi  |)ass  off",  the  inspiratory 
pressure  might  be  above  that  of  the  atmosphere  to  the  extent  of  the 
difTerence  between  the  pressure  on  deep  inspiration  and  the  pressure 
on  ordinary  inspiration.  This  is  not  very  much,  and  in  all  probability 
the  excess  of  air,  which  represents  the  diflerence  of  pressure,  is  rapidly 
absorbed. 

In  ordinary  simple  pneumothorax  the  inspiratory  pressure  is  therefore 
not,  as  a  rule,  above  that  of  the  atmosphere-  If  it  he,  some  other  factor 
15  required  to  account  for  it,  and  this  almost  without  exception  proves  to 
he  the  presence  of  fluid  ;  we  may  therefore  conclude  that  whenever  the 
inspiratory  pressure  is  much  raised  we  shall  probably  find  that  fltiid  is 
present  as  well  as  air. 

2.  The  fj-pimtftrfj  pressure.  —  The  expiratory  pressure  in  pneumo- 
thorax  is  always  positive.  It  is  true  that  the  mediastinum  may  be  dis- 
placed to  its  maximum  in  a  cjise  where  the  pressure  in  the  pleura  is  zero. 
Still  the  raised  expiratory  pressure  tends  to  make  the  displacement  ex- 
trema  or  to  produce  it  moic  rapidly ;  while,  as  already  stated,  it  is  the 
expiratory  pressure  which  probably  chiefly  accounts  for  the  complete 
coUapse  of  the  lung. 

3.  7'he  rti>piratunj  o^cithihiu. — As  this  is  the  difrerencc  between  the 
pressure  on  inspiration  and  the  pressure  on  expiration  it  will  vary 
according  to  the  amount  of  dyspncea  or  the  violence  of  the  respirations 
at  any  given  time. 
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It  might  be  thought,  considering  the  violence  of  respiration  in  many 
of  these  cases,  that  the  respiratory  oscillations  would  always  be  consider- 
able. As  a  matter  of  fact  this  is  not  found  to  be  so,  and  a  little 
consideration  will  show  why  this  is  the  case;  on  the  affected  side  the 
chest  is  in  a  condition  of  maximum  inspiratory  expansion  and  cannot 
alter  from  this  on  expiration;  while  on  the  opposite  side  the  lung  is 
prevented  from  expanding  fully,  by  the  amount  of  the  reduction  of  its 
volume  on  the  displacement  of  the  mediastinum  and  the  organs  connected 
with  it ;  thus  its  elasticity  also  is  reduced,  being,  as  already  stated,  partly 
satisfied.  It  is  evident,  therefore,  that  the  total  respiratory  excursion  of 
the  chest  will  be  very  considerably  diminished  and  the  respiratory  oscillation 
therefore  small. 

In  a  recently  published  paper  (4)  I  have  recorded  a  series  of  observations 
upon  the  pressures  in  pneumothorax  in  eleven  cases,  some  of  which  were 
tapi>ed  several  times;  so  that  there  are  records  of  twenty  different 
paracenteses. 

The  inspiratory  pressure  varied  from  zero  to  +  9,  the  several  pressures 
being  0,  i,  1,  U,  2i,  4,  4^  5,  6^,  6i,  6J,  7,  8i,  8i,  9. 

In  two  cases  the  inspiratory  pressure  was  that  of  the  atmosphere ; 
that  is,  the  reading  of  the  manometer  stood  at  zero.  In  both  of  these  cases 
fluid  was  present  as  well  as  air.  From  this  it  is  evident  that  as  soon  as 
the  fluid  formed  the  air  must  have  been  absorbed,  since  the  opening  into 
the  lung  in  both  cases  was  closed. 

In  another  case  the  inspiratory  pressure,  after  having  been  in  the  two 
first  paracenteses  positive,  fell  in  the  last  two  to  zero ;  and  the  change  in 
pressure  was  due  to  an  opening  of  considerable  size  having  formed  into 
the  lung. 

In  all  the  other  cases  the  inspiratory  pressure  was  positive,  and  fluid 
(sometimes  pus,  sometimes  serum)  was  present  as  well  as  air ;  thus  the 
statement  already  made  is  confirmed,  namely,  that  when  the  inspiratory 
pressure  is  much  above  that  of  the  atmosphere  the  conclusion  may  be 
drawn  that  fluid  is  present  as  well  as  air. 

It  is  no  matter  of  wonder  that  the  inspiratory  pressure  rises  when 
fluid  forms ;  but  it  is  surprising  that  the  pressure  is  not  much  higher  than 
we  find  it.  The  highest  pressure  that  I  observed  was  nine  inches  of 
water,  but  pressures  as  high  and  even  higher  have  been  met  with  in 
serous  effusions.  It  follows,  therefore,  that  when  fluid  forms  in  pneumo- 
thorax a  large  amount  of  the  air  present  must  be  absorbed  as  the  fluid 
forms. 

We  know,  both  as  the  result  of  experiments  on  animals  and  of  opera- 
tions upon  man,  as  well  as  from  observations  of  pneumothorax  in  man, 
that  air  may  be  very  rapidly  absorbed  from  the  pleura. 

Even  when  fluid  is  present  the  pressure  may  not  be  above  that  of  the 
atmosphere,  as  we  have  already  seen ;  and  I  think  we  may  possibly 
even  go  so  far  as  to  say  that  if  the  intrapleural  pressure  remains  un- 
usually high  in  pneumothorax  it  may  be  taken  as  an  indication  that 
there  is  extensive  disease  both  of  the  lung  and  the  pleura ;  so  that  the 


absorption  of  air  which  would  ordinarily  occur  h  proveiited  from  taking 
plivce» 

The  txpimtorif  prfmne  also  varied  considerably  from  xero  up  %o  13 J, 
the  aetiml  figures  being  0,  0,  1,  U,  2|,  2|,  4A,  5,  7,  8,  8J,  9,  and  13|. 
The  highest  expiratory  pressures  are»  as  already  stated,  due  to  dyspnoea  \ 
that  is,  to  violent  expinitory  efforts. 

The  rcjijiiratortf  osciilafions  in  the  same  way  showed  great  variationa, 
and  HuctuaLe<l  from  zt?ro  up  to  8.  The  largest  were  8,  62,  6i,  fi,  and  4. 
In  all  these  cas(*s  there  wass  dyspntjea,  and  the  large  respiratory  oscillation 
was  the  result  of  the  high  expiratory  pressure. 

The  longer  respiratory  oscillations  were  0,  i,  J,  1,  1  i,  ]  J,  and  3J. 

Even  where  the  inspiratory  and  expiratory  pressures  are  high,  the 
respiratory  oscillations  m^y  be  small  or  absent :  thtis  in  one  instance 
where  the  inspiratory  pressure  was  +  9,  the  expiratory  pressure  was  the 
same,  and  the  res|nratt»rv  oscillation  therefore  0.  Per  ronha  even  where 
tbe  inspiratory  pressure  is  low^  the  rcsp>iratory  oscillation  may  be  con- 
aiderable  if  there  be  mnch  dyspuoea ;  for  example,  in  a  case  in  which  the 
inspiratory  pressure  was  0,  tlie  expiratory  pressure  was  +  8^  aud  the 
respimtory  oscillation  therefore  8. 

Where  there  is  no  dyspnoea  the  res[iiratory  oscillations  are  apt  to  1>e 
small,  and  may  he  completely  absent. 

These  observations  show  that,  in  pneumothorax,  whatever  general 
statements  may  be  miide,  they  have  to  be  applied  with  caution  in  indi- 
vidual cases,  for  it  is  impossible  in  any  given  ease  to  forecast  what  the 
actual  pressures  will  prr>ve  to  bo  ;  and,  finally,  that  although  the  results 
obtained  will  have  to  beexplaiued  ;^ccording  to  the  pectdiar  circumstances 
of  each  case,  yet  if  this  l>e  done  c.irefully,  much  infonnation  may  be 
obtAined  concerning  the  actual  condition  of  the  hing  and  pleura. 

Intrapleural  tension  in  serous  effusion. — In  health  the  pleural 
cavity  contains  no  tliud,  and  we  oftm  speak  of  it  as  dry  ;  yi!t  this  descrip- 
tion is  somewhat  inaccurate,  for  there  is  in  fact  a  constant  circulation  of 
fliiid  into  the  ]>leura  and  ont  of  it,  the  fluid  being  effuseil  by  the  bloixl- 
vessels  and  carricfl  away  by  the  lymphatics.  The  mechanism  by  which 
thb  is  performed  h;is  lieen  dcscnbed  as  "the  lymphatic  pump,''  It 
consists  of  the  lymphatic  vessels  with  their  stomata  anrl  valves,  and  is 
worked  by  the  respiratory  movements.  The  course  of  the  circulation  in 
the  lung  is  from  the  pleural  surface  towards  the  root  of  the  lung,  as  has 
been  determined  Ijy  experiment ;  and  there  is  a  similar  circuhttinn  from 
the  pleural  surface  through  the  dia|)hrngm  and  through  the  cliest  walls. 
It  ig  pirtly  through  the  action  of  the  lymphatic  pump  that  the 
negative  pressure^  is  maintained  in  the  pleural  cavity  and  the  lungs  kept 
fully  expanded. 

There  are  two  ways,  therefore,  in  which  fluid  may  aceiiraulate  in 
the  pleura :  either  it  may  be  poured  out  into  the  pleura  in  larger 
quantities  than  the  pump  can  remove,  that  is,  its  amount  may  bo 
abnormal,  or  the  amount  of  iluid  not  being  above  the  normal^  the  pump 
may  be  defective. 


In  the  e.ise  of  pleunil  inflammation  hoih  these  processes  come  into 
play  ;  tho  amonnt  of  trunsmlatiofi  is  consideralile,  while  the  stomata  and 
smaller  lymphatics  arc  often  |>lug^^ed  by  deposits  of  fihrin.  Thus  in 
irvHammatury  cases  the  tluiil  mny  accumulate  with  very  great  rapidity 
and  soon  rotich  a  large  amount. 

In  the  case  of  dropsy  of  the  pltsura  consequent,  let  us  suppose,  on 
heart  disejise,  the  explanation  is  prol^alily  also  in  great  part  meehanicaL 
Exutlatiou  under  these  eoinlitions  takes  place  from  the  blood-vessels  into 
tlie  lymphatics  of  the  Iuult^  which  become  waterdogged  or  choked  ;  thiis 
it  is  mniblc  to  carry  off  the  Huid  from  the  pleural  cavity,  whitdi  conse- 
f|uently  accumnhites  in  it.  With  dropsy,  however,  the  accumulation  of 
fluid  is  much  slower  and  the  amount  ajs  a  rule  much  less. 

When  fluid  collects  in  tho  pleura  it  falls  liy  its  \^'eight  to  the  lowest 
part;  ami  although  the  tension  in  the  whole  pleural  equity  is  diminished 
in  i>roportion  to  the  amount  of  fluid  present,  still  the  ef!'ect  ujjon  the 
different  parts  of  the  lung  is  different :  thus  the  lowest  parts  suffer  most 
and  become  collaiisct],  while  the  upper  jiarts  of  the  lung  remain  dis- 
tended ;  yet  the  tension  in  the  upper  part  of  the  pleural  ca\dty  is  ii]m> 
lower  than  it  otherwdsc  would  he,  as  is  shown  by  Calvert's  oliservations. 
The  diminished  tone  in  the  kuig  or  tension  in  the  pleura  explains 
the  hyper* resonant  note  which  is  ol>taiiied  in  those  p;irts  of  the  lungs 
which  are  floating  upon  the  fluid. 

In  determining  the  intrapleural  pressure  in  cases  of  fluid  effusion 
something  will  depend  upon  the  seat  of  puncture.  This  Calvert  has  also 
demonstnjted  ;  for  if  the  mouth  of  the  trocar  be  I,  2,  or  3  inches  respec- 
tively Ijolow  the  level  of  the  fluid,  there  ^vilf  be  the  pressure  of  a  column 
of  fluid  of  this  height  to  allow  for.  If,  for  exaniplf,  the  intrapleural 
tension  l>e  equivalent  to  -  3  inches  of  water,  and  the  amount  of  fluid 
exuded  into  the  pleura  be  sufhcicnt  to  reduce  this  3  inches  negative 
pressure  to  2  inches  negative  pressure,  it  follows  that  if  the  mouth  of 
the  trocar  be  2  inches  below  the  level  of  the  fluid,  a  pasitive  pressure  of 
2  inches  will  have  to  !)o  added  to  the  negative  pressure  in  the  rest  of  th« 
pleura,  which  will  reduce  the  jjressure-reading  to  zero;  or,  if  the  height 
of  the  flidd  be  3  inches  instead  of  2  inches^  it  woidd  convert  the  pressure 
at  the  p<unt  of  puncture  tcj  a  positive  pressure  of  1  inch.  It  is  very 
difficult  to  make  due  allowance  for  these  variable  conditions,  so  that  the 
pressure  records  in  pleural  effusions  have  not  anything  like  the  same 
value  as  those  in  pneumothorax. 

It  might  be  supposed  at  first  that  with  large  effiisions  the  pressure 
would  be  high,  with  medium  sized  eflhsions  moderate,  and  with  small 
effusions  low  ;  but  actual  observation  shows  that  this  is  by  no  means  the 
case,  fqr  whatever  be  the  bulk  of  the  effusions  the  jiressures  may  be  high, 
moderate,  zero,  or  even  below  zero.  Thus,  among  my  o^m  observationR, 
where  the  effusion  was  large  and  a  considerable  quantity  of  fluid  was  drawn 
off,  the  jKTssures  were  -  1 ,  2  i,  4,  C,  8,  1 1  J,  and  1 8  ;  where  the  effusion 
Wits  moflerate  -  1,  0,  4,  5,  $h  ;  and  where  it  was  small,  0,  J,  1  J,  3,  5,  11. 

The  pressures,  therefore,  vary  in  a  curiously  irregular  way,  and  it  is 


!■ 


difficult  to  see  what  the  explanation  can  be.  It  is  nattUTil  to  attempt  ta 
refer  these  variations  to  the  iJiflerent  stages  of  the  iriHaiianatioii.  Thus  in 
the  early  ingriiveseent  stage,  when  the  effusion  is  rapidly  foiTiiing,  the 
pressures  might  bo  high,  and  low  in  the  kter  stages  when  the  fluid  is 
being  ahsurljed.  There  is  some  evidence  in  favour  of  this  view,  but  the 
matter  u  by  no  means  as  simple  as  it  would  seem. 

Rej^pinittytfj  osriJhffmis, — For  the  reasons  ^aven  when  ajmaking  of 
pneumothorax  the  rcsipimtory  oscillation  with  serous  elfiiftiun  is  likely  to 
W  small ;  as  a  matter  of  fact  it  is  so,  and  not  infrequently  it  is  entirely 
absent. 

Now,  ns  the  action  of  the  lymphatic  pump  depends  upon  the  re^pira* 
lory  movements,  and  as  these  are  indicated  by  the  respiratory  oscillrttions, 
itfes  e\4dent  that  in  these  cases  the  mechanism  for  the  removal  of  the  fluid 
is  at  a  stAudstilh 

It  is  interesting  to  observe  in  some  cases,  thougli  the  respinitory 
oecillation  is  absent  when  the  puncture  is  first  made,  that  after  iluid  has 
been  withilrawn  the  respiratory  oscillation  begins  to  return,  and  at  the 
end  of  the  operation  may  lie  fairly  considcraljle.  This  is  important,  as  it 
explains  what  is  often  observed  at  the  Ijedsiflcj  namely,  that  the  removal 
of  n  small  rjuantity  of  an  effnsion  may  lead  to  the  rapid  spontaneous 
disappearance  of  the  rest.  What  it  really  means  is,  that  the  lymphatic 
pump  has  been  set  to  work  again, 

The  intrapleural  pressure  in  serous  effusions  is  the  resultant  of  three 
forces: — L  The  respiratory  movements.  The  effect  of  these  has 
been  already  sufficiently  consitlered,  2.  The  force  of  inflammatory 
exudation.  Wc  do  not  know  much  of  the  pressures  under  wliich  the 
exudation  of  inflammatory  fluid  takes  place  in  the  pleura  ;  but  if  we 
may  cx>mpare  it  with  the  knee  joint,  which  is  more  accessible  to  ohserva- 
tion,  we  may  bo  quite  auro  that  it  occurs  under  very  considerable 
pressure  when  we  remember  how  tense  the  synovial  sac  becomes  dnring 
the  early  stages  of  inflamniatory  effusion.  3.  The  action  of  the  lymphatic 
pump  is  opjiosed  to  the  first  We  may  presume  that  it  is  practically 
equivalent  to  the  elasticity  of  the  lung,  and  therefore  equal  to  6  or  8 
millimetres  of  mercury,  when  the  lung  is  fully  distended  ;  but  it  is  a 
rapidly  diminishing  force  as  the  limg  becomes  compressctl,  the  stomata 
dosed,  and  the  lymphatics  collapsed  ;  and  when  the  chest  is  full  of  fluid 
it  Viuiishes,  for,  as  the  respiratory  oscillations  show,  the  lymphatic  pump 
comes  to  a  stop. 

In  the  early  stage  of  acute  inflammation  we  may  conclude  that  the 
pressure  may  be  very  high  uiien  the  ctTusion  is  a  largo  one,  or  when 
the  effusion,  if  a  small  one,  is  encapsulated,  that  is,  localised  and  not 
general. 

When  the  acute  stage  of  the  inflammation  has  passed  and  exudation 
oeases,  if  the  fluid  begins  to  l»c  slowly  removed  the  pressTiro  will  fall ; 
and  it  is  obvious,  since  the  fluid  is  ultimately  removed  completely,  and 
the  hings  come  out  into  contact  ^vith  the  chest  walls  again,  that  in 
course  uf  time  the  pressure  will  even  become  negative.     I  do  not  see 
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any  way  in  which  this  can  be  brought  about  except  through  the  inter- 
vention of  the  lymphatic  pump. 

Intrapleural  tension  in  empyema. — This  is  a  much  simpler  prob- 
lem than  in  the  case  of  serous  effusions.  The  pressures  here  are  in 
accord  with  what  we  know  of  suppuration  elsewhere ;  for  the  formation 
of  pus  goes  on  under  considerable  pressure.  It  is  only  in  the  very 
chronic  so-called  "cold  "  a))scesscs  that  the  tension  is  low ;  but  even  then 
the  pressure  is  prolmbly  above  that  of  the  atmosphere. 

Thus  among  my  own  observations  the  pressure  was  considerably 
raised  in  all  ciiscs,  the  lowest  being  +  3.  The  highest  was  +16,  and 
this  wfis  found  with  a  very  large  effusion ;  but,  as  I  have  said,  small  effu- 
sions may  have  a  very  high  pressure  if  they  be  loculated  or  encapsulated. 
An  interesting  example  of  this  n^as  observed  among  the  cases  of  serous 
effusion ;  for  in  one  in  which  the  pleura  had  been  tapped  t\vico,  and  the 
pressure  found  on  each  occasion  to  be  not  raised,  on  the  third  paracen- 
tesis the  pressure  was  +  3  ;  the  effusion,  however,  was  no  longer  serous,  but 
had  become  puriUcnt :  in  other  words,  the  general  serous  effusion  had 
been  followed  by  a  small  localised  empyema ;  this  was  incised  and  then 
recovery  became  complete. 

The  respiratory  oscillation  in  empyema  is  always  small  and  fre- 
quently entirely  absent. 

From  what  has  been  said  it  is  evident  that  the  problem  of  intra- 
pleural tension,  especially  under  pathological  conditions,  is  a  very  com- 
plicated and  difficult  one,  and  requires  much  further  investigation. 


Samuel  West. 
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PLEURISY 


The  name  Pleurisy  (?)  irkevpiTis  v6<rosy  morfcus  lateralis,  side-sore  of 
early  English)  formerly  denoted  that  acute  disease  which  is  characterised 
by  fever  and  severe  pain  in  the  side ;  and  the  meaning  of  the  word  was 
wholly  clinical.  After  the  time  of  Morgagni,  when  the  influence  of 
morbid  anatomy  became  predominant,  the  name  acquired  that  anatomical 
signification  which  it  has  since  retained ;  and  for  the  last  century  or 
more,  pleurisy  has  been  defined  to  mean  inflammation  of  the  pleural 
membrane. 
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I.  .Stiology. — 1.  Age  and  Sex. — Pleurisy  occurs  at  all  ages:  I 
have  evacuated  pleural  empyema  in  infants  aged  one  month,  three  months, 
and  five  months ;  and  I  have  drawn  off  three  pints  of  serum  from  the 
chest  of  a  woman  eighty-seven  years  old.  The  annexed  table,  drawn 
up  from  the  records  of  St.  Bartholomew's  Hospital  for  ten  years  (1884- 
1893),  shows  the  number  of  patients  treated  for  pleurisy,  and  in  whom 
pleurisy  was  the  main  and  foremost  disease  :  it  does  not  include  the 
cases  in  which  pleurisy  was  secondary  to  some  other  disease  no  less 
serious.  The  figures  show :  that  pleurisy  is  much  more  frequent  in 
males  than  in  females ;  that  pleurisy  with  effusion  of  coagulable 
lymph  or  of  serum  (dilute  liquor  sanguinis)  is  most  common  in  patients 
between  twenty  and  forty  years  old ;  and  that  pleural  empyema  is 
most  common  in  patients  less  than  ten  years  old. 
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2.  Specific  Poisons, — Pleurisy  is  due  to  irritation  of  the  pleural 
membrane  by  certain  morbific  microbes  or  poisons.  It  is  difficult  not 
to  believe  that  this  proposition  is  universally  true ;  and  true,  even  in 
the  case  of  pleurisy  following  upon  an  injury  to  the  side,  or  upon 
exposure  of  the  chest  to  cold,  (i.)  A  heavy  blow  upon  the  chest,  not 
leading  to  more  than  bruising  of  the  parts,  and  not  bringing  about  any 
solution  of  continuity,  will  sometimes  be  followed  by  constant  pain, 
and  at  length  by  serous  effusion  into  the  pleural  cavity :  in  such  a  case 
it  is  reasonable  to  suppose  that  the  injury  affords  an  opportunity  for 
infection,  (ii.)  Again,  pleurisy,  like  pneumonia,  will  sometimes  follow 
so  speedily  upon  great  exposure  of  the  whole  body,  or  of  the  chest  in 
particular,  to  cold,  that  it  is  carrying  scepticism  to  excess  to  doubt  that 
the  exposure  has  something  to  do  with  causing  the  subsequent  disease : 
in  this  case,  also,  the  cold  may  be  supposed  to  bring  about  such  an 
altered  nutrition  of  the  parts  as  favours  invasion  by  specific  microbes. 

But  in  by  far  the  greater  number  of  cases  pleurisy  is  spontaneous, 
and  arises  apart  from  the  operation  of  any  obvious  antecedent  cause. 
Microbiology  has  thrown  great  light  upon  this  spontaneous  or  idiopathic 
pleurisy.^  The  microbes  which  will  account  for  most  pleurisies  are 
three, — tubercle  bacillus,  streptococcus,  and  pneumococcus. 

^  The  following  details  concern ing  bacteriology  are  taken  from  an  article  by  Dr.  Netter 
in  the  4th  voL  of  the  TraiU  de  nUcUeine,  edited  by  Charcot,  Bouchard,  and  Brissaud. 


(i.)  Tubercle  l/acillus,-— {«)  Even  before  the  discovery  of  the  bacillus 
of  Koch,  it  was  suspected  that  many  cases  of  ]>lcurisy  with  seroug 
etliidioii  were  due  to  tuberculosis  of  the  pleura.  But  now  it  cannot  be 
doubted  that  tubercle  is  the  commonest  cause  of  pleurisy  with  serous 
etfusion,  an  opinion  supported  by  the  following  facts  : — Many  of  the 
patients  have  inherited  a  tendency  to  tuberculous  dise^ise.  Some  of  them 
havesutfeied  from  manifest  tuberculous  disease  before  the  juleurisy  began. 
Many  of  those  who  die  are  found  by  examination  post-mortem  to  be  tuber- 
culous. Many  of  those  who  recover  from  the  effusion  suti'er  afterwards 
from  tuberculous  diseiise,  and  es^pecially  from  pulmonary  consumption. 
On  the  other  hutid,  it  is  admitted  that,  even  in  ciises  which  are  un- 
doubtedly tuberculous,  bacilli  are  seldom  found  in  the  etinsion,  and  cultiva- 
tion of  the  fluid  gives  no  result.  Inoculation  of  the  pleural  serum  into  the 
peritoneal  cavity  of  guinea-pigs  is  more  successful;  many  of  the  animals 
arc  infected  thereby.  (P)  Purulent  effusion  is  less  often  dej^^endeat 
upon  tubercle.  Empyema  in  a  tuberculous  subject  is  sometimes  due,  not 
to  the  tubercle,  bub  to  streptococci  or  pneumococci  :  the  distinction 
depends  upon  microbiological  examination. 

(ii.)  Pyogenetic  streptococcus  is  the  microlje  most  commonly  found 
in  the  pleural  empycraa  of  the  adult.  The  morbific  germ  retiches  the 
pleura  : — (a)  Through  the  lung,  in  pneumonia,  dilated  bronchi,  gangrene, 
pyiemic  absces.^,  tubercle,  cancer;  (/?)  through  mediiistinal  organs,  in 
pericarditis,  disease  of  o^sophagus^  abscess  spreading  from  neck  or  throat ; 
(y)  through  walls  of  chest,  in  penetrating  wounda^  abscesses,  lymphangitis, 
disease  of  breast,  and  especially  cancer  ;  (S)  from  c^iries  of  vertebrae, 
which  is  sometimes  quite  latent ;  (e)  through  peritoneum,  in  peritonitis, 
subphrenic  abscess,  suppuration  of  liver  or  spleen  ;  (0  through  the  blood, 
in  general  diseises,  scarlet  fever,  diphtheria,  erysipelas.  {»/)  Adjoining 
local  disease  sometimes  seems  to  act  as  a  mere  irritant  of  the  pleura, 
and  so  to  render  it  susceptible  to  purulent  infection  by  the  blood  : 
aneurysm  of  the  aorta  is  an  instance  of  this  kind,  the  aneurysm  itself 
being  possibly  quite  latent 

(iii.)  Pneumococcus  is  the  microbe  most  commonly  found  in  the 
empyema  of  childhood.  In  most  of  the  cases  it  cannot  be  proved  that 
pneuraoida  preceded  or  accorapiuiied  the  empyema,  and  this  is  especially 
true  with  respect  to  children.  In  other  words,  pjimary  pneumococcous 
pleurisy  is  a  common  disease.  When  secondary  to  pneumonia  there  i^ 
usually  an  interval  of  some  days'  duration  between  the  defervescence  of 
the  pneumonia  and  the  occurrence  of  the  symptoms  and  physical  signs 
of  pleural  effusion ;  but  sometimes  there  is  no  interval,  the  empyema 
begins  before  the  pneumonia  has  ended  j  on  the  other  hand,  the 
interval  is  sometimes  much  longer,  several  weeks  or  months.  The 
pleuritic  effusion  which  is  subsequent  to  pneumonia  is  not  always 
purulent,  hut  is  sometimes  serous  :  in  this  serous  effusion  pneumococci  are 
found.  Moreover,  serous  effusion,  which  is  not  secondary  to  pneumonia, 
is  due  in  a  few  cases  to  pneumoeocei, 

(iv.)  There  are  some  other  causes  of  pleurisy,  but  the  specific  manner 
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in  which  they  operate  has  not  been  discovered :  such  are  superficial 
haemorrhngic  infarct  us  of  the  lung,  nephritis,  rheumiitism,  and  gonorrhceal 
rheUTnatiRin. 

11.  Symptoms,  that  is  to  say,  signa  asstdfmtia^  are  the  signs  which 
are  not  pithogiioraonic  or  characteristic  of  the  disease.  Yet  inasmuch 
as  these  are  the  ei^ns  which  the  patient  recognises,  and  which  are, 
therefore,  the  signs  first  recognisod,  they  may  be  aptly  discussed  in  the 
first  place. 

1 .  Oruiet  of  the  disease. — (i.)  Latent. — The  occurrence  of  one  or  more 
of  these  symptoms  marks  the  onset  of  the  disease  in  most  cases.  But 
in  other  cases  the  onset  is  not  perceived :  the  disease  at  first  is  latent  ; 
and  it  is  most  likely  to  he  latent  when  it  is  secondary  to  other  serious 
disease,  the  symptoms  indicative  of  the  onset  of  pleurisy  being  masked 
by  pre-existing  symptoms  dependent  upon  the  priiuary  disease* 

(ii,)  Manifest. ^ — When  the  onset  of  the  disease  is  not  latent,  the 
indicative  or  invasion  symptoms  either  (a)  occur  suddenly  and  decisively, 
clearly  marking  the  time  at  which  the  state  of  health  passes  into  the 
atate  of  sickness  ;  or  (/i)  they  occur  gradually,  so  that  it  is  not  easy  to 
Bay  precisely  when  the  disease  began.  Whether  they  occur  suddenly 
or  gradually^  these  symptoms,  denoting  the  onset  of  the  disease,  are  no 
Other  than  more  or  fewer  of  the  symptoms  which  attend  the  confirmed 
diaease,  and  which  will  be  dcscriiied  in  the  next  place*  The  conmionest 
invasion  symptoms  arc  fever  (with  shivering  or  not),  pain  in  the  ei^le, 
vomiting,  congh,  quickness  and  ahortnesa  of  breathing;  in  children 
sometimes  convulsions. 

2.  Ffirr. — Fever  is  not  a  constant  symptom  ;  being  slight  and 
temporary  in  pleurisy,  with  small  innocuous  exudation  ;  being  present 
in  mo^t,  and  yet  not  in  all  cases  of  larger  efi'usion ;  being  absent 
sometimes  even  in  empyema, 

(i.)  In  acute  pleurisy  the  temperature  seldom  rises  above  103^. 
In  pleurisy,  as  comfwired  with  pneumonia,  the  fever  is  not  so  high, 
shivering  at  the  onset  is  less  common,  and  the  duration  of  the  fever  is 
indefinite. 

(ii.)  In  chronic  pleurisy  no  distinction  can  be  drawn  between  serous 
and  pumlent  effusion  by  means  of  the  characters  of  the  fever,  (a) 
What  is  called  serous  efi'usion  is  not  serous  in  the  strict  meaning  of  that 
word,  but  is  really  a  dilute  lymph  or  lif]uor  sanguinis  ^  not  free  from 
leucocytes.  In  pleurisy  with  serous  etlusion  the  temperature  is  often 
(but  not  always)  persistently  raised  ;  and  the  fever  not  less  or  less 
eonst^int  than  that  of  a  purulent  efi'usion.  When  fever  is  piesent  it 
lasts  \intil  the  effusion  is  w^hoUy  absorbed  ;  indeed,  in  c^ses  of  febrile 
serous  efi'usion  defervescence  is  the  best  evidence  that  the  effusion  has 
been  absorbed,  for  physical  examination  is  often  of  no  avail  in 
determining  this  point.  The  type  of  fever  tends  to  be  quotidian 
remittent      (f3)  In   pleural   empyema,  when  the   pus    is    pent   up  or 

*  A  fact  first  recognised  by  B.  G,  Babington  in  1830:   see  3fed.'€hir,  Trans.  roL  zvL 


offensive,  the  terapeniture  will  be  raised  almost  for  certairu  Evacuation 
of  the  pus  will  be  followed  by  dtjfervescence,  temporary  or  permanent. 
In  iirituloas  empyema  the  temperature  is  osually  almost  or  quite  natural ; 
and  a  rise  of  temperature  means  that  pus  is  ])eut  up  somewhere.  The 
type  of  temperature  tends  to  be  that  of  septic  fever,  namely,  ijuotidian 
remittent  with  evening  exacerbation.  Colliquative  syniptoma  (heavy 
sweatB,  and  esijet-ially  diarrhcea)  sometimes  attend  the  fever.  Lastly, 
in  sumo  caaea  of  small  empyema,  even  when  undrained,  the  temperature 
remains  normaL 

Local  temperature. — That  the  affected  side  is  sometimes  hotter  than 
the  other  was  known  to  ancient  Greek  physicians,  who  employed  an 
ingenious  means  of  discovering  the  fact  (see  Hippocrates,  De  Morbis,  iii. 
chapter  16). 

3.  Fain. — »Severe  pain  in  the  side  was  the  main  and  constant  sign 
of  the  disease  called  pleurisy  in  the  ancient  sense  of  the  word ;  but  the 
pain  of  pleurisy,  in  the  modern  sense,  may  be  severe,  or  may  be  not 
severe,  or  there  may  bo  no  ]>ain  at  all.  The  pain  is  usually  felt  in  the 
side  of  the  chest ;  somti times  about  the  uipijle,  or  above  the  clavicle,  or 
in  the  hypochondrium ;  sometimes  about  the  navel,  or  even  in  the  iliac 
fossa  and  lower  belly,  on  the  same  side  as  the  disease.  The  skin  over 
the  atl'ected  side  is  often  very  tender.  Marked  spinal  tenderness,  in 
some  part  of  the  vertebral  groove  in  the  dorsal  region,  is  common. 

The  nature  of  the  pain  is  a  matter  for  debate;  probably  there  are 
different  eaiises  of  the  jmin.  Intercostal  or  diai>hragmatic  cramp  haa 
been  suggested  as  an  explanation  of  the  stitch  in  the  side.  The  pain 
felt  at  a  distance  {namely  in  the  abdomen)  is  probably  conducted  along 
an  intercostal  nerve. 

4.  Df/sjnum^  —  Dyspncea,  manifested  by  frequent  or  laboured 
breathing,  is  common.  Patients  kept  in  bed  are  apt  to  become  ac- 
customed to  the  want  of  breath,  and  bo  their  dyspncea  may  diminish 
or  even  disaijpear ;  although  the  quantity  of  pleural  effusion  (if  present) 
remain  nucha uged.  Dyspnoea  is  in  some  cases  greatly  due  to  associated 
disease,  for  instance,  to  chronic  pneumonia  on  the  &ame  aide  as  the 
pleurisy.  The  dyspmea  of  pleurisy  without  liquid  effusion  is  chiefly 
shortness  of  breath  ;  that  is  to  say,  inability  to  breathe  freely  and  deeply 
because  of  the  pain  caused  thereby. 

5.  Cimgh  am!  Expectoration. — ^Cough  is  usually  present ;  but  in  rare 
cases  there  may  be  no  cough,  even  in  pkurisy  going  on  to  effusion. 

Concerning  the  sputa. — The  terms  dry  and  humond  pleurisy,  in 
the  old  sense  of  these  words,  relate  to  the  absence  or  presence  of  ex- 
pectoration. For  sometimes  there  is  no  expectoration,  and  therefore 
no  exBpuition,  But  commonly  there  is  expectoration,  although  the 
humours  coughed  up  are  not  always  spat  out.  (i.)  The  sput-a  sometimes 
consist  of  muctis  nearly  pure,  judging  from  their  colour  and  transparency  : 
when  the  mucus  is  thin  and  watery,  like  gum  water,  it  is  called  pituitous. 
(ii*)  More  often  the  sputa  are  muco-purulent.  (iii.)  More  or  less  blood  in 
the  sputum  is  not  uocommou  at  the  onset  of  the  disease,     (iv.)  When 
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an  empyema  has  burst  into  a  bronchus  the  sputa  are  almost  pure  pus. 
(v.)  It  is  a  very  uncommon  event  for  a  serous  effusion  to  burst  through 
the  lung,  and  so  to  be  expectorated.  Yet  this  seems  to  have  happened 
in  a  case  narrated  by  Dr.  Vincent  Harris  in  8L  BartJiol,  Hosp,  Ileports, 
vol.  xxiii.  p.  34.  Less  uncommon  is  the  muco-serous  (or  albumin- 
ous) expectoration,  which  sometimes  occurs  during  or  soon  after 
paracentesis  thoracis,  and  which  will  be  described  in  connection  with 
that  operation  (p.  376).  (vi.)  Foetid  expectoration  depends  upon  one  of 
two  conditions  :  either  a  foetid  empyema  has  burst  through  the  lung — 
by  far  the  more  common  case ;  or  a  foetid  empyema,  which  has  cer- 
tainly not  burst  into  the  lung,  communicates  an  offensive  smell  to  the 
secretions  of  the  air -passages  in  the  neighbourhood,  just  as  abscesses 
near  to  the  alimentary  canal  often  acquire,  for  this  reason,  a  disgusting 
smell. 

6.  Vomiting  and  Diarrhoea, — Vomiting  is  common  at  the  onset, 
especially  in  children. 

Diarrhoea  is  common  in  pleurisy  with  effusion,  serous  or  purulent. 
Diarrhoea  sometimes  occiu*8  from  the  very  onset  of  purulent  pleurisy : 
should  vomiting,  pain  referred  to  the  belly,  and  tenderness  of  the  belly 
concur  with  diarrhoea,  peritonitis  will  be  closely  simulated  at  first  sight. 
This  diarrhoea  tends  to  be  very  obstinate,  and  in  many  cases  cannot 
be  stopped  until  the  empyema  is  cured.  Diarrhoea  and  marasmus  may 
be  the  main  symptoms  of  a  small  empyema.  Should  the  patient  die, 
post-mortem  nothing  amiss  with  the  intestines  will  be  discovered  by  the 
naked  eye  :  it  is  a  septic  diarrhoea. 

7.  Septic  infection  of  whole  body, — (i.)  Symptoms  which  are  called 
typhoid  or  putrid,  and  which  are  indicative  of  septic  infection  of  the 
whole  body,  are  apt  to  accompany  foetid  empyema.  The  tongue  is 
dry  and  brown,  the  secretions  become  offensive  to  smell,  the  eyes 
are  yellowish,  the  face  is  dusky,  the  pulse  soft  and  weak,  conscious- 
ness blunted,  and  muscular  debility,  or  prostration,  great,  (ii.)  Like 
symptoms  sometimes  occur  from  the  very  onset  of  empyema  which  is 
not  foetid.  In  a  state  of  good  health  sudden  shivering  occurs,  headache, 
cough,  in  some  cases  much  pain  in  the  side ;  in  others  no  pain  at  all. 
The  fever  is  high,  the  temperature  often  reaching  104"  or  more; 
respiration  frequent ;  sputa  not  rusty.  Consciousness  becomes  affected  ; 
in  some  cases  so  much  that  even  as  early  as  on  the  second  day  the 
patient  is  deeply  comatose ;  but  the  degree  of  coma  is  apt  to  vary,  so 
that  the  patient,  after  deep  unconsciousness,  may  become  fairly  sensible. 
More  or  less  delirium  occurs  in  some  cases,  but  in  others  none  at  all. 
Morbilliform  mottling  of  the  skin  (not  much  like  the  rash  of  typhus) ; 
temporary  redness,  swelling,  and  tenderness  of  one  or  several  joints ; 
enlargement  of  the  spleen  and  diarrhoea  may  occur  in  some  patients.  The 
urine  may  be  albuminous  or  not.  The  physical  signs  of  effusion  are 
sometimes  late  to  appear,  and  are  apt  to  be  mistaken  for  those  of 
pneumonia.  The  patient  will  die  within  ten  or  twelve  days  ;  and  whether 
paracent^is  be  employed  or  not  seems  to  make  small  difference.    The  pus 


has  been  found  to  contain  pneumococc!  (21)  ;  but  pneumococcoua  pleurisy 
IS  Seldom  atteiided  by  these  grave  signs  of  universal  poij^oning. 

8.  LatnU  plearUy.^Fleiivisj  is  sometimes  latent,  in  the  sense  that 
ihe  symptomis  of  the  disease  are  slight,  nay  almost  absent;  and  this 
oven  in  the  case  of  hirge  efTusion.  But  it  is  only  in  the  neglect  of  physical 
examination  that  pleurisy,  unless  its  extent  be  very  small  indeed,  can 
ever  be  ivally  latent. 

in.  Signs. — Signs  which  are  pathognomonic,  signs  by  which  pleurisy 
cati,  with  certainty^  bo  distinguished  from  other  diseases,  are  of  two 
kinds  ;  namcl}-,  physical  signs  and  the  result  of  jiunoture.  These 
sigiirt  do  more  than  this ;  they  enable  us  to  distinguish  tvio  kinds  of 
pleurisy,  whiuh  it  is  important  should  be  distinguiahed  ;  namely,  pleurisy 
with  exudation  of  coagulable  lymph  only,  and  pleurisy  with  liquid 
effusion.  Moreover,  puncture  enables  us  to  distinguish  the  different 
kinds  of  liipiid  effused, 

A,  Plf'uri^tj  with  no  liquid  effusion, — L  This  condition  often  exists 
unattended  by  physical  signs  of  disease,  or  at  most  fittended  by  signs 
which  are  not  distinctive  ;  such  aa  some  degi'ee  of  retraction  of  the  chest, 
some  loss  of  clear  tone  on  percussion,  some  weakness  of  breathing 
sound. 

2.  The  only  sign  which  is  quite  distinctive  is  friction  sound.  But 
it  is  very  far  from  being  a  constant  attendant  upon  fileurisy,  even  when 
the  effusion  is  nothing  more  than  coagulable  lymph.  Indeed  it  might 
be  said^  and  probably  with  truth,  that  even  under  these  conditions 
friction  sound  is  more  frecjuently  absent  than  present.  Friction  sound 
is  to  be  recognised  by  its  peculiar  friction  quality,  giving  the  notion 
either  of  rubbing  to  any  degree  between  lightest  grazing  and  harshest 
scraping,  or  of  creaking  like  that  of  leather.  Friction  is  usually  a  very 
local  sound,  heard  over  a  small  part  of  one  side  only  ;  and  that  part  is 
mostly  where  the  rib  movements  are  freest,  namely,  the  lower  part  of 
the  chest,  below  the  nipple  or  armpit,  or  about  the  angle  of  tho 
shoulder-blade. 

B.  Pieufisf/  uiih  liquid  efftmon. — 1.  Before  tho  effusion  becomes 
abundant  enough  to  gravitate,  a  friction  sound  is  sometimes  (but 
seldom)  heard.  Still  more  uncommon  are  signs  which  attend  the 
onset  of  pleurisy  with  effusion  in  rare  cases,  and  which  closely  resemble 
those  of  bronchitis.  The  distinction  between  tho  two  diseases  is 
to  be  found  in  the  fact  that  bronchitis  very  seldom  aff^ects  one  side 
only,  and  that  pleurisy  with  eff^usion  very  seldom  aff*ects  both  sides. 
The  signs  referred  to  are  these : — The  affected  side  moves  less  freely 
than  the  other  ;  the  |jercu8sion  note  is  raised  in  pitch  and  muffled  over 
the  greater  part  or  the  whole  of  the  side  j  the  sense  of  resistance  to 
percussion  is  increased  ;  the  breLithiiig  sound  is  weak  and  attended  by 
widely-spread  rale,  which  ia  quite  indistinguishable  from  the  rale  of 
bronchitis.  This  rale  has  been  cjilled  friction-rale,  thereby  to  indicate 
the  belief  that  the  sound  is  produced  in  the  pleural  sac.  But  it  seems 
more   probable   that  the   rale   really   is  a  bronchial  and  mucous  rale 
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I  jModucerfi  in  the  air-tubes,  and  that  the  cut  ti  rhal  or  l;runchitic  state  of 
tbe  lung  ia  due  to  its  reltx;itiori  o/  dericioiit  cxpiiiiaion  coij.st.»queiit  upon 
the  pleura!  effusion,  smsill  though  it  be. 

2.  Much  more  frequently,  however,  the  earliest  signs  of  pleurisy 
with  effusion  are  those  which  indicato  that  the  effusion  is  already 
abundant  enough  to  have  snuk  to  the  lowest  place.  What  constitutes 
the  lowest  place  depends  upon  the  attitude  assumed  by  the  patient 
while  effusion  is  going  oil  At  first,  when  the  quautity  i^  small,  the 
luug  is  simply  relaxed  by  virtue  of  its  own  elasticity,  and  swims  upon 
the  effusion  ;  but  aa  the  liquid  accumulates,  it  compresses  the  lung  ivnd 
renders  it  more  or  less  empty  of  air. 

(i.)  The  great  sign  of  liquid  effusion  is  a  coax  tensive  dulness  to 
percussion.  This  dulness  is  not  wholly  due  to  the  effusion,  but  is 
partly  depeudcut  upon  associated  collapse  of  lung ;  that  is  to  say,  a 
layer  of  licpiid  an  inch  or  more  thick  would  transmit  percussion 
resonance  of  iho  lung  were  the  lung  resonant.  Dtdfioss  ijegins  at  the 
lowest  p^art  of  the  chest  bchin<l,  the  note  being  tiatural  elsewhere. 
When  the  effusion  has  risen  higher  than  the  angle  of  the  scajnda,  the 
lung  will  have  relaxed  to  such  an  extent  as  to  give  a  clear  tracheal  ^ 
note  above  the  nipple  of  the  same  side  in  front — a  sign  not  always 
present  even  in  cases  watched  day  l>y  day  from  the  onset.  Whether, 
by  fiuther  increase  in  the  quantity  of  the  Huid,  the  whole  back  become 
dull  before  the  front  is  so  at  all,  or  whether  the  upper  level  of  the 
fluid  be  comparatively  horizontal,  depends  ufjoti  the  attitude  assumed 
by  the  patient  while  the  effusion  is  going  on.  Mence,  when  the  effusion 
is  small  the  dulness  may  be  wholly  posterior,  and  sharply  defined  in 
front  by  the  posterior  axillary  line,  the  lateral  region  remaining  reso- 
nant. On  the  other  hand,  the  upper  limit  of  a  dulness  which  occupies 
the  lower  rather  than  the  hinder  pxrt  of  the  chest  often  rises  higher 
in  the  axillary  region  than  in  the  back.  Even  when  absolute  dulness 
19  confined  to  the  base,  there  is  usually  some  impairment  of  resonance 
all  over  the  batk  on  that  side.  The  dulness  over  the  effusion  may  be 
far  from  absolute.  The  anterior  clear  resonance,  w^hen  present,  is 
sometimes  of  cracked -[lot  quality.  The  effusion,  even  when  partial, 
does  not  sluft  its  position  easily  or  at  all  with  changes  in  the  position 
of  the  body. 

(ii.)  In  proportion  to  the  amount  of  effusion  the  side  is  enlarged ^ 
dmphragm  depressed,  and  medi<istinum  displaced,  (a)  The  side,  com- 
pared with  the  other,  will  possess  these  characters:  shape,  on  horizontal 
section,  rounder ;  antero-posterior  diameter  longer  ;  length  from  above 
downwards  diminished  ;  shoulder  raised ;  spine  curved  towards  the 
unaffecied  side.  The  antero-posterior  enlargement  becomes  very  obvious 
when  the  physician  stands  behind  the  patient  so  as  to  look  obliquely 
over  the  shoulders  and  the  front  of  the  chest.     Circumferential  measure- 


*  What  tUo  Gcrroans  call  "tympanitiscb."  For  the  exact  meaning;  of  the  tochnicAl 
terms  Qs«d  in  thtine  pages  with  Teference  to  pt^rcassion  and  auscultatiou,  I  must  refer  thi} 
nadrr  to  my  book  on  those  Aiibject«. 
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ments  of  the  two  sidles  are  often  made  for  the  sake  of  comparison,  but 
be  it  rememljuretl  that,  by  the  jiassage  of  the  elliptical  form  into  the 
cireiilar,  considerable  increase  in  the  sectional  area  of  the  chest  may  occur, 
whilst  the  length  of  the  periphery  remains  the  same.  Moreover,  the 
displacement  of  the  mediastiimm  thrusts  the  heart  into  the  unaffected 
aide.  Add  this  consideration,  too,  that  the  walls  of  the  healthy  side 
must  follow  the  antero-posterior  jirojection  of  the  diseased  side  ;  and 
then  it  will  be  plain  why,  as  w  matter  of  fact,  the  perimeter  of  the 
affected  side  often  measures  very  lit-t!e  more,  nay,  sometimes  even  less, 
than  that  of  the  side  which  is  not  diseased.  The  cyrtometer,  by 
indicating  shajie  as  well  as  circumference,  affords  us  the  true  means  of 
recording  the  amount  of  unilateral  enlargement.  (/3)  Displacement  of 
the  mediaatinmn  is  indicated  liy  displacement  of  tlie  heart.  Effusion 
into  the  right  pleura  may  displace  the  heart  so  as  to  cause  its  impulse 
to  he  felt  in  the  left  axillary  line,  and  iti  aiiy  interspace  from  the  second 
to  the  sixth.  Effusion  into  the  left  pleura  may  displace  the  heart  so  as 
to  cause  its  impulse  to  be  fell  anywhere  between  its  natural  position 
and  the  right  nipple  line,  and  in  any  interspace  from  the  fourth  to  the 
seventh,  or  in  the  epigastrium.  When  the  impulse  is  felt  t<)  the  right 
of  the  natural  position,  it  is  often  some  part  of  the  heart,  other  than 
the  apex,  which  strikes  against  the  chest ;  and  this  part  is  usually  the  right 
conns  arteriosus.  When  the  heart  is  displaced  to  the  right,  there  is,  in 
most  cases,  no  considerable  change  in  the  relative  jxisition  of  base  and 
apex  ;  that  is  to  say,  the  heart  does  not  swing  to  the  right  upon  its  base 
as  a  fixed  point.  Yet  such  a  change  in  the  attitude  of  the  heart  does 
sometimes  occur,  and  the  very  ventricular  apex  may  beat  in  the  right 
nipple  line.  The  displacement  of  the  heart  is  often  more  or  le^a  than 
might  be  expected  ;  for  instance,  it  may  remain  unmoved  by  an  effusion 
of  not  less  than  a  quart  of  serum  into  one  pleura.  Percussion  of  the 
stern  il  region  above  the  heart  eometimes  affords  evidence  of  displace- 
ment of  the  mediastinum :  the  upper  part  of  the  sternum  naturally 
yields  a  clear  resonance  -  under  the  pressure  of  a  copious  liquid  effusion 
into  either  pleura^  the  mediastinum  bulges  so  much  towards  the  un- 
affected side  as  to  afford  absolute  dulness  to  percussion  in  the  eternal 
region,  and  even  somewhat  beyond  it,  (y)  Disjjlacement  of  the  dia- 
phragm downwards  is  determined  by  ascertaining  the  position  of  the 
liver,  spleen,  and  stomach.  When  the  quantity  of  tluid  in  the  left 
pleura  is  very  great,  the  left  half  of  the  diaphragm  may  possibly  be 
dep:  essmJ  to  such  a  degree  that  not  only  can  the  lower  margin  of  the 
spleen  be  felt,  but  even  its  upi)er  margin,  in  fact  its  whole  outline.  At 
the  same  time,  the  thrusting  of  the  mediastinum  and  heart  into  the 
right  side  of  the  thorax  may  depress  the  right  wing  also  of  the  dia- 
phragm to  an  almost  equal  degree ;  a  point  ascertained  by  examination 
of  the  liver. 

(iii.)  Vocal  thrill  ts  diminished  where  dulness  to  percussion  exists, 
and  is  wholly  abolished  in  great  distension  of  the  side. 

(iv.)  The  respiratory  sound  is  at  first  weakly  vesicular,  and  sometimes 
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remains  so  throughout  the  disease.  But  often  the  breathing  soon 
becomes  bronchial,  sometimes  even  before  the  dulness  becomes  absolute. 
With  progressive  increase  of  eli'usion  the  bronchial  breuthing  lends  to 
become  less  and  less  loud,  until,  at  last,  it  is  wholly  suppressed.  But 
sometimes,  although  tbe  quantity  of  fluid  be  very  great,  loud  bronchial 
breathing  is  heard  all  over  the  atlected  side :  the  fact  being  that  tlio 
loudness  depends,  not  inversely  upon  the  quantity  of  liquor  effused,  but 
directly  upon  the  openness  of  the  air-tubes;  for  liquid  is  a  good  conductor 
of  sound. 

(v.)  Vocal  resonance  is  weak  or  bronchial  in  much  the  same  manner 
as  the  breathing  sound.  When  the  effusion  is  partial,  with  clear 
resonance  in  front,  the  b;oncho])hony  is  sometimes  tegophonic  about  the 
angle  of  the  scapula,  -^gophony  is  a  sign  of  little  or  no  value.  In 
the  first  place,  well-marked  segophony  is  seldom  heard ;  next,  it  is  some- 
times heard  over  simple  consolidation  of  the  lung,  such  as  is  left  by 
absorption  of  pleural  efl'usion  \  and,  lastly,  a?gophony  certainly  does  not 
always  attend  thin  layers  of  liquid  in  the  pleural  sac. 

(vi,)  By  percussing  the  chest  in  front  with  two  coins,  and  auscultating 
behind  as  for  the  hell  sound,  a  pleunil  effusion  will  sometimes  bo  found 
to  transmit  a  clear  metallic  sound  (penny  sound,  dg^ne  de  sou)  quite 
unlike  that  heard  through  healthy  or  solid  lung. 

(vii.)  A  small  protrusion,  in  the  lateral  region,  distended  during 
expiration,  receding  during  inspiration,  and  due  to  perforation  of  the 
pleura  and  intercostal  space,  may  be  met  with  even  in  moderate  serous 
effusion. 

(viii.)  A  systolic  murmur,  having  the  characters  of  a  pulmonary 
obstnictive  murmur,  sometimes  concurs  wnth  pleural  effusion ;  dis- 
appearance of  the  etliision  being  attended  by  disappearance  of  the 
murmur. 

C.  Pundun\ — Puncture  of  the  cheat,  by  means  of  a  fine  tubular 
needle  adapted  to  a  small  exhausting  syringe,  is  the  most  decisive  means 
of  determining  the  presence  of  pleural  effusion.  Moreover,  puncture 
ascertains  the  qnality  of  ihe  effusion.  The  bare  suspicion  of  a  pleural 
effusion,  however  small  it  may  seem  to  he,  is  a  sufficient  reason  for 
exploring  the  chest  hj  puncture,  inasmuch  as  we  know  that  to  pierce 
the  hing  with  a  clean,  fine  needle  is  harmless. 

Puncture  is  made  where  the  signs  of  effusion  are  most  marked  ;  due 
regard  being  paid  to  the  anatomy  of  the  parts  within,  so  as  to  beware 
of  wounding  the  heart,  diaphragm,  or  great  vessels.  But,  if  possible, 
let  the  puncture  be  made  somewhere  between  the  angle  of  the  scapula 
and  the  edge  of  the  pcctoialis  major,  and  not  much  below  the  nipple  level. 
As  matter  of  fact,  the  puncture  is  most  usually  made  somewhere  about 
the  angle  of  the  scapula. 

Punctur6  may  lead  us  into  error,  (i.)  In  small,  old  empyeraata  the 
enclosing  walls  are  sometimes  very  thick,  and  it  asks  some  faith  in  our 
power  of  diagnosis  to  let  us  push  the  needle  boldly  through  thera  so  as 
to  reach  the  pus,     (ii.)  Pus  is  sometimes  so  thick  that  it  will  not  pass 
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througli  a  fine  needle:  in  this  case  n  small  quantity  (less  than  a  drop 
perhaps)  will  probiibly  have  entered  the  needle,  and  can  be  blown  out 
and  examined  ;  if  there  be  pus,  a  larger  needle  mnst  be  used  next  time, 
(ill.)  Pus  can  sometimes  be  drawn  from  a  bronchial  tube,  or  from  a 
suppurating  cavity  within  the  lung,  such  as  produced  by  tubercle, 
destructive  pneumonia,  or  actinomycosis,  (iv.)  Tbe  needle  may  draw  off 
pus  from  the  [lericardium  or  a  subphrenic  abscess,  after  perforating  the 
lung  or  the  diuphragra. 

D.  Blfftreni  kinds  of  liquid  effitsion. — It  is  by  means  of  puncture  that 
the  kind  of  effusion  is  discovered. 

1*  Serous  effusion, — It  has  been  already  remarked  that  what  is  called 
a  serous  effusion  ^  consists  of  diluted  liquor  sanguinis.  The  specific 
gravity  is  usually  from  10 IS  to  1024  ;  but  in  proportion  as  the  effusion 
approximates  to  the  nature  of  hydrotborax  the  specific  gravnty  falls, 
and  it  may  be  so  low^  as  1006.  Keaction,  alkaline.  Colour,  yellowish 
from  seriim-lutein.  Protcids  present :  fibrinogen,  serum-globulin,  and 
serum-albumiu,  A  small  qiuintity  of  sugar  is  often  foumi  The  liquid 
i^  seldom  or  never  quite  clear  and  transparent*  Opalescence,  when 
slight,  is  due  to  a  few  leucocytes,  particles  of  fibrin,  ftlbuminous  particles, 
minute  oil  globules,  cholesterin.  When  the  turbidity  is  great  the 
efiusion  is  called  opaline  or  chylous,  a  condition  which  w^ill  be  described 
further  on  (see  p.  3D 7).  The  fibrin  present  coagulates  soon  after  the 
ettVision  is  drawn  off.  The  quantity  of  fibrin  differs  much  in  different 
cases  ;  it  may  amount  to  no  Tuore  than  a  few  filaments  floating  in  the 
serum,  or  it  may  be  so  abundant  as  to  coagulate  into  a  firm  jelly. 

2.  Purulent  effusion. — Pleural  empyema  is  probably  such  from  the 
first  in  most  cases.  Yet  a  serous  effusion  may  possibly  become  purulent, 
a  change  which  is  either  spontaneous  or  the  result  of  operation. 
Spontaneously  the  change  takes  place  slowly,  a  serous  eftusion  becoming 
gradually  purulent  in  the  course  of  about  three  weeks.  When  the 
change  is  due  to  operation  upon  a  serous  efi\ision  (that  is  to  say,  to 
infection  of  the  etiusion  by  septic  mattei's),  suppuration  occurs  more 
quickly,  in  a  few  days  instead  of  weeks. 

Pus  is  sometimes  remarkably  glutinous,  so  that,  as  it  escapes  during 
paracentesis,  it  stands  in  a  heap  when  drawn  into  an  aspiration  bottle. 

Pus  sometimes  contains  much  gas  in  solution,  so  that  it  effervesces 
in  an  aspiration  bottle.     Such  pus  is  not  necessarily  offensive. 

Pus  is  sometimes  very  fmtid,  and  the  cause  is  not  always  the  same, 
(i.)  The  cause  is  sometimes  obscure^  the  pus  is  fcetid  from  the  first ;  I 
have  known  such  a  case  to  end  in  recovery  after  a  single  paracentesis, 
without  draining,  (ii.)  The  cause  is  sometimes  manifest  j  the  pus  becomes 
offensive  through  contamination  with  putrefactive  raicroljos  in  such 
manner  as  the  following :— gangrene  of  lung^  perforation  of  lung, 
perforation  from  without  (for  example,  an  operation),  perforation  of 
diaphragm  by  hepatic  or  subphrenic  abscess,  mere  contiguity  of  an 
offensive  abdominal  abscess  without  actual  perforation.    Ftetid  empyema 

*  Serum  sen  lympba  ooa^lttbiiis,  De  Haen,  Ratio  Med,  IV.  cap.  iii.  p.  74. 


is  sometimes  a^socmted  with — -(i.)  siuiigliing  or  pleural  laise  iDcmbraiies, 
mid  even  of  the  pleura  itself  (an  oJleneive  sluugh  lying  loo.-ie  in  the 
cmpyeraatoiis  cavity  may  be  the  cause  of  the  loetor) ;  (ii.)  necrosis  of 
one  or  more  ribs, 

3.  Blood  mingled  with  efliiBion,— Not  haemothorax,  which  signifies 
extravasation  of  pure  blood  into  the  pletiral  sac.  The  cHusion,  which 
is  bloody,  is  either  serous  or  purulent,  and  the  proportion  of  blood 
differs  much  in  diti'erent  cases. 

The  conditions  under  which  an  effusion  becomes  bloody  are  these  : — 
(L)  Simple  uncomplicated  pleurisy,  the  haimorrhage  being  prolmbly  due 
to  rupture  of  embryonic  vessels  in  the  false  membranes  ;  the  hytlrothorax 
of  heart  disease;  the  pleurisy  of  scarlatinal  renal  dropsy,  (ii.)  Acute 
tuberculosis  of  the  pleura,  (iii.)  Cancer,  sarcoma,  lynijihadenonia  of  the 
pleura,  (iv.)  Hffimoirhagic  diathesis.  The  patient  is  sometimes  mar];edly 
jimemic  from  the  loss  of  bloodj  Sfillow,  cachectic.  The  prognosis 
depends  upon  the  cause,  the  fact  of  a  bloody  effusion  in  itself  makes  no 
difference.  Cancer  of  the  pleura  is  by  no  means  the  most  frequent 
cause  of  bloody  effusion,  and  the  effusion  in  cancer  is  sometimes  clear 
yellow  serum. 

4,  Opaline  serous  effusion.  —  The  effusion  is  opaline^  milky,  in 
consequence  of  abundant  molecular  matter  suspended  in  it  ;  a  few 
leucocytes  are  often  present,  and  sometimes  a  few  red  discs  :  these  latter 
may  be  numerous  enough  to  give  a  reddish  colour  to  the  effusion. 
Specific  gravity  the  same  as  that  of  ordinary  pleural  serum.  The  con- 
ditions of  ojmline  effusion  are  these  : — 

(i.)  Sometimes  the  opacity  is  really  chylous;  for  instance^  if  the 
thoracic  duct  be  torn  across,  so  that  chyle  is  etrused  into  the  right 
pleura  :  in  this  case  the  moleeules  are  all  fatty,  and  rise  to  the  top  of 
the  effusion,  like  cream.  Obstruction  to  the  duct  may  possibly  have  the 
same  effect. 

(ii.)  But  in  most  cases  there  is  no  reason  for  suspecting  any  lesion  of 
the  chylous  system.  Tlie  particles  are  often  by  no  means  all  faUy, 
indeed  very  few  may  be  fatty  ;  they  seem  to  be  some  ill-known  form 
of  proteid.  Whence  they  come  is  quite  uncertain  ;  disintegration  of 
pus  globules  has  been  supposed  to  be  the  source.  Cholesterin  crystals 
miiy  he  present,  usually  very  few,  but  now  and  then  they  are  very 
abundant,  so  that  the  opacity  is  chiefly  due  to  them.  No  deduction 
can  be  drawn,  as  to  the  nature  of  the  pleurisy,  from  the  fact  of  the 
effusion  being  opaline. 

E.  LocAilatfil  emjvfema,  or  pleural  abscess ;  the  purulent  effusion  not 
occupying  the  whole  of  the  pleural  cavity,  and  being  enclosed  by  ad- 
hesions^ the  rest  of  the  f>lcural  sac  being  natural  or  obliterated  by 
adhesion. 

1.  The  commonest  seat  of  a  circumscribed  effusion  is  in  the  lateral 
or  posterior  part  of  the  lower  half  of  the  chest  on  one  side.  In  this 
case  the  diagnosis  is  easy  enough  by  physical  examination  and  puncture. 

2.  Loculated  empyema  sometimes  lies  between  the  base  of  the  lung 
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ragm  ;  mostly  on  one  siae  onjy,  i>iit  occasiona 
sidtis,  without  comrauriieating.  The  diagnosis  depends  upon  the  situa 
tion  of  the  p.un  felt,  namely,  at  the  attachment  of  the  diaphragm  around 
the  lower  margin  of  the  thorax,  upon  immohility  of  the  diaphragm  and 
hypochondrium  on  the  affected  side;  upon  increased  resistance  of  the 
hypochoiidrium  to  pressure ;  upon  the  signs  of  more  or  less  extensive 
soHdification  of  the  base  of  the  lung  on  the  same  side,  in  consequence 
of  collapse  of  the  lung  and  associated  conge^ition  (a  small  empyema  will 
sometimes  cause  very  extensive  collapse,  p,  *i(i8)»  indicated  by  loss  of 
percussion  tone  (now  and  then  the  tone  is  clear  and  ttibular,  the  lung 
being  relaxed  only),  and  weakened  breath-sounds.  The  breathing  is  apt 
to  be  painful  and  difficult.  Diaphragmatic  empyema  is  often  associ»itad 
with  siibphronic  or  hepatic  abscess,  and  is  often  quite  latent,  found  on 
post-morreni  examination  only.  When  a  loculated  empyema  of  this 
kind  LHintains  gas,  diagnosis  is  often  difficult  (see  page  370,  Subphrenic 
abscess), 

3.  Abscess  between  the  lobes  of  a  lung  is  less  common.  The  pus  is 
very  oft^n  discharged  through  the  lung  and  expectomted,  as  early,  it 
may  bo,  as  three  or  four  weeks  from  the  onset  of  the  pleuritic  symptoms. 
As  a  rule,  it  is  oidy  when  the  patient  has  begun  to  spit  pus  that  the 
disease  can  even  be  suspected;  physical  signs,  if  any,  are  inadequate  to 
the  diag!iosis. 

4.  Empyema  at  the  apex  only  of  the  pleural  cavity  is  an  uncommon 
event,  but  one  which  some  times  occurs.  Diagnosis  ia  rendered  all  the 
more  difficnlt  on  account  of  the  reluctance  with  which  we  make  a 
puncture  in  this  dangerous  region. 

F,  P\dm\m\i  Empyema. — -That  is  to  say,  empyema  which  pulsat^cs 
rhythmically  with  the  heart. 

The  empyema  is  commonly  very  large,  occupies  and  fills  the  left 
pleura]  cavity,  (i.)  The  effnsion  usually  points  in  one  or  two  places, 
which  alone  pulsate.  This  bulging  occurs  in  the  normal  heart  region 
or  in  the  lowest  interspaces.  In  rare  cases  the  protrusion  has  been 
seen  in  the  loin  below  the  ribs.  The  bulging  is  never  larger  than  an 
orange.  (ii.)  Less  commonly,  the  elTusion  nowhere  points  or  bulges 
through  the  chest  wall  However,  in  these  cases  also,  the  pulsation  is 
usually  limited  to  the  normal  heart  region  {to  the  left  of  ihe  sternum), 
or  to  the  lowest  three  or  four  intercostal  spaces.  But  sometimes  the 
pulsations  are  seen  and  felt  over  almost  the  whole  of  the  left  side. 

Whether  the  empyema  bulge  or  not,  the  he^rt  is  much  displaced  to 
the  right.  Pericarditis  may  concur,  but  usually  the  heart  remains 
healthy.  Auscultfl-tion  of  the  pulsating  part  may  detect  conducted 
heart-sounds.  Palpation  detects  no  thrill  and  no  exjiansion  like  that 
of  an  aneurysm. 

Paracentesis  very  much  helps  the  diagnosis.  By  removing  part  of 
the  liquid  the  pulsation  ceases  ;  but  the  heart,  being  fixed  by  external 
pericardial  adhesions,  does  not  return  to  its  normal  position.  The 
puncture  needs  not  be  made  at  the  spot  which  pulsates. 
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The  efTuftion  is  mostly  chronic,  antl  the  lung  wholly  colLipsed, 
Pneumothorax  oheii  concurs ;  in  this  case^  pulsatioii  ia  corjveyed  by  the 
liquid  only.  The  etfwsiort  is  purulent  in  the  great  majority  of  ciises, 
btit  now  and  then  a  serous  effusion  has  been  known  to  pulsate. 

Very  seldom  the  empyema  does  not  fill  the  whole  pleural  cavity,  but 
16  loculated  and  enclosed  in  adhesions.  Tbb  kind  of  pulsating  empyema 
always  bulges  ;  it  may  be  to  the  right  of  the  sternuni,  but  still  in  close 
neighbourhood  to  the  heart. 

The  diagnosis  is  from  iutrathorauie  aneurysm,  and  from  the  very 
uncommon  conditiou  of  a  pulsating  cancerous  tumour.  Aortic  aneurysm 
and  pulsating  empyema  may  coexist. 

Pulsating  empyema  is,  in  most  cases,  incurable. 

IV,  Course  and  Termination. —  1.  Adhesions. — ^When  pleurisy 
terminates  favourably ,  it  is  l^y  the  formation  of  more  or  less  extensive 
adhesions  between  the  opposed  pleural  surfaces,  the  pleural  cavity  being 
proportionally  obliterated.  The  patient  has  recovered^  and  it  is  assumed, 
for  this  reason,  that  adhesion  has  occurred.  Yet  the  recovery  from 
pleurisy  without  effusion,  and  even  from  pleurisy  with  effusion  and 
empyema,  is  often  complete  so  far  as  physical  signs  are  concerned  ;  and 
the  most  careful  examination  fails  to  find  contraction  of  the  chest  or 
any  other  signs  of  past  disease.  If  adhesion  be  attended  by  jihysical 
signs,  they  are  those  which  indicate  unilateral  contraction  of  the  thorax 
and  imperfect  expansion  of  the  lung.  The  more  marked  these  signs, 
the  more  dense  and  tight  may  the  adhesions  be  assumed  to  be. 

2,  Serous  eJffmoji.^^{'i,)  Absorjition.  Serous  effusion  tends  to  bo 
upon taneou sly  absorbed ;  a  largo  etfusion  may  thus  disappear  in  a  week 
or  two. 

The  temperature,  if  it  have  been  raised,  usually  remains  raised  until 
absorption  is  complete. 

The  physical  signs  which  indicate  the  progress  of  ahsox^ption  are 
these  :^ — The  diaphragni  and  mediastinum  go  Imck  to  their  natural 
position  ;  to  follow  the  retreating  heart,  liver,  and  spleen  is  the  best 
means  of  marking  the  process  so  long  as  the  quantity  of  effusion  remains 
great.  The  distension  of  the  all'ected  side  becomes  less,  and  accin^ately 
►  to  register  this  fact  is  an  important  service  rendered  by  the  cyrtometer. 
When  the  effusion  has  so  far  diminished  that  the  lung  again  comes  into 
contact  with  the  chest  wall^  percussion  usually  enal>les  us  to  follow  the 
falling  level  of  liquid.  And,  at  the  same  time,  anscnltation  will  some- 
times  inform  us  w^hen  and  where  actual  contact  of  the  opposed  fiurfaces 
of  the  pleura  has  occurred,  friction  sotind  being  heard. 

The  manner  in  which  the  effusion  is  absorbed  is  not  constant,  but 
usually  the  liquid  disappears  in  something  like  the  following  order : — 
From  the  vertebml  groove  near  the  root  of  the  lung ;  from  the  supra- 
mammary  region :  from  the  rest  of  the  vertel>ral  groove  and  infra- 
scapular  region  ;  from  the  inframammary  region  ;  and,  lastly,  from  the 
lower  lateral  region,  concerning  which  it  is  important  to  rememlier  that  the 
lowest  part  of  the  pleural  cavity,  in  the  erect  position  of  the  body,  ia  m 


the  nxiilary  lino.  Thus,  the  upper  surfiice  of  the  liquid,  when  it  reaches 
as  high  as  two  iuches  tiWve  tlie  nipple  level,  is  horizontal  ;  when  lower 
than  this,  the  dulness  forms  irregular  parabolic  curves,  which  becooie 
smaller  and  emillor,  and  liist  of  all  disappear  in  the  lowest  parts  of  the 
thorax.  But  we  niuat  he  prepared  to  meet  with  exceptions  to  these 
rules,  and  to  find  the  residue  of  liquid  in  almost  any  pirt  of  the  chest. 
Moreiivor,  a  Ltrge  ])Ieural  etriision  is  sometimes  absorbed,  not  from 
above  downwards,  according  to  the  rule,  but  equally  all  over  the  side 
at  once,  friction  or  pleuritic  rale  becoming  audible  all  over  the  side  at 
once. 

Disappearance  of  effused  liqtiid  at  any  spot  is  sometinaes  attended, 
for  a  day  or  two,  by  friction  sound,  indicative  of  restmed  contact  between 
the  pleural  surfaces,  redux  friction  as  it  is  usually  called. 

Dulness,  practically  absolute,  and  due  to  unexi>anded  lung,  often 
remains  for  a  long  time  after  all  the  effusion  has  been  absorlied.  For 
this  reason  it  is  often  impossible  to  say,  from  physical  signs  alone,  when 
the  etl'usion  has  been  absorbed.  The  physician  must  judge  from  all  the 
signs  aird  symptoms  taken  together,  and  especially  from  pennatient 
defervescence,  if  the  parient  have  been  febrile.  More  or  less  duluess 
often  remains  for  the  rest  of  life. 

The  latest  physical  sign,  de|:>cndent  upon  absorption,  is  retraction  of 
the  all'ected  side.  Cnjvlike  sinking  of  the  lower  part  of  the  sternnm 
occasionally  ansnes.  In  some  cases  these  deformities  tend  to  disappear 
gradually,  in  others  they  are  pornnaneiit. 

A  systolic  murmur,  having  the  characters  of  a  pulmonary  obstructive 
murmur,  sometimes  concurs  with  pleural  effusion  ;  disappearance  of  the 
clfasion  being  attended  hy  disai)pearance  of  the  murnmr.  A  permanent 
murmur  of  the  same  kind  is  some  times  heard  when  one  side  of  the 
chest  is  left  contracted. 

(ii.)  Permanence. — If  the  whole  lung  be  very  much  reduced  in  size 
and  quite  ineximnsible,  a  serous  efiusion  will  probably  be  permanent  and 
endure  to  the  end  of  the  patient's  life.  It  is  possible  that,  under  these 
circumstances,  the  chest  walls  may  contract,  and  the  me^iiastinum  and 
diaphragm  be  displaced  to  such  a  degree  as  to  allow  of  absorption  of 
the  liquid  and  obliteration  of  the  pleural  c-avity;  but  these  events  seldom 
happen  in  the  case  of  serous  eifusion.  The  conditions  of  lung  which 
lead  to  its  complete  inexpanRibility  are  two:  carnification  (see  p.  368), 
associated  with  tight,  unyielding  thickening  of  the  pulmonary  pleura  ; 
and  contracting  cancer,  which  may  reduce  the  whole  lung  to  a  mass  not 
larger  than  the  pancrejis. 

3,  Empifrma. — (i.)  External  rupture. — An  empyema,  left  to  it^self,  will 
usually  perfiirate  the  thoracic  wall  in  course  of  time.  The  opening 
mostly  occurs  in  front;  a  common  situation  is  the  fifth  interspace  in 
the  nipple  line.  Btit  an  empyema  may  point  almost  anywhere,  from 
just  below  the  collar-bone  to  the  loin  or  even  the  buttock.  The  first 
effect  of  a  pointing  empyema  in  some  cases  is  to  prmluce  what  looks 
like  a  mere  subcutaneous  abscess  :  in  fact  an  abscess  of  this  kind  over 


the  ribs  is  often  due  to  the  perfonition  of  a  pleural  empyema,  even  if 
there  be  no  signs  uf  pleural  effueion. 

The  course  of  an  enip}  enia  (unless  It  be  very  small)  wbicb  bas  been 
allowed  to  discharge  sjHiritancously  tb rough  the  thest  \vnll,  anrl  v  hich  is 
left  to  Itself^  is  very  tedious.  If  the  opening  close,  it  takes  a  long  time 
in  doing  so,  but  often  it  never  closes.  Iti  either  case  the  patient  runs 
the  risk  of  *i  ruined  state  of  health,  complicated  by  lardaceous  changes 
in  the  viscera. 

(ji»)  Kupture  through  King.^ — -In  this  case  a  small  hole,  which  allows 
of  direct  comnitinication  between  the  empyema  and  a  bronchial  tube,  is 
ina^ie  through  the  lung  by  ulcemtion ;  or  else,  more  seldom,  the  pus 
filters  through  a  small  portion  of  lung  which  is  spongy  and  penetrated 
by  many  minute  passages. 

Emj\venia,  which  perforates  the  lung,  is  usually  loculated,  and  often 
so  small  and  deeply  scixted  that  it  cannot  be  detected  by  physical 
examination.  Such  loculated  empyemata  often  occur  between  the  lobes 
of  a  lung,  or  between  the  lung  and  diaphragm,  or  in  the  mediastinum 
close  to  the  root  of  the  lung. 

The  expectorated  pus  is  sometimea  foetid,  sometimes  not.  It  is 
sometimes  fceiid  at  first,  and  afterwards  spontaneotisly  ceases  to  be 
fa^tid.  In  some  C4ises  the  opened  cavity  conlains  air,  in  others  not. 
The  microbe  present  is  usually  pneumococcus. 

liecovery  often  occurs,  and  in  no  great  space  of  time,  even  when  the 
patient  is  left  to  the  unassisted  powers  of  nature^  as  is  very  often  the 
case,  it  being  imjjossiblo  to  open  a  deeply-seated  abscess  by  simple 
paracentesis.  Deaih  may  be  very  unex|>ect€d,  the  patient  being  choked 
by  the  sudden  discharge  of  a  large  quantity  of  pus  into  tlic  air-jwissageft. 
Or  de^th  may  V>o  the  termination  of  a  long  period  of  purulent  expectora- 
tion and  gradual  exhaustion  of  the  patient's  strength. 

(iii.)  Rupture  into  other  parts. — Empyema  will  sometimes  perforate 
the  pericardium,  and  in  the  case  of  pneumoempyema  the  pericardial 
aj4c  may  contain  air  as  well  as  pus.  The  pentoneura  may  be  perforated. 
The  empyema  may  discharge  through  the  tbsoi>hagus.  It  is  probable 
that  the  cases  r»arrated  by  older  physicians,  cases  in  which  empyema  has 
been  accompanied  by  a  discharge  of  pus  from  tlie  intestines  or  with  the 
urine,  were  really  cases  of  empyema  complicated  with  subphrenic 
abscess. 

(iv.)  Incurable  empyema. — -Empyema  is  sometimes  permanent  and 
incurable  because  associated  with  certain  local  conditions  which  prevent 
recovery.  The  lung  may  be  quite  inexpansiblej  either  carnitied  or 
tightly  bound  by  thickened  pleura.  Tubercle  may  have  invaded  the 
lung  extensively.  When  empyema  follows  upon  pneumonia  the 
pulmonary  inflammation  sometimes  is  never  resolved,  the  lung  remains 
hepatised,  and  if  the  patient  live  long  enough  the  iiejmtisation  will  tend 
to  pass  into  cirrhosis.  The  corresponding  branch  of  the  pulmonary  artery 
may  be  closed  by  a  thrombus.  And,  lastly,  extensive  necrosis  or  erosion 
of  the  ribs  may  ensue,  in  which  ciisc  the  pus  is  not  necessarily  olFenaive. 
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(v.)  Great  deformity.— More  or  leas  contraction  of  the  affected  side 
is  an  almost  necessary  result  of  a  healed  empyema  which  has  occupied 
the  whole  or  the  greater  part  of  the  pleural  cavity.  When  the  lung  is 
totally  unexpantkd  the  conrraction  will  be  great,  the  spine  much  curved, 
the  metliastinura,  heart,  other  lung,  and  diaphragm  displaced  towards 
the  aifected  side.  In  course  of  time  the  heart  will  become  dilated, 
especially  the  right  chambers,  and  this  is  one  way  in  which  the  patient 
may  die  at  last  from  the  consequences  of  his  cmpycoia,  oven  although 
it  may  have  closed  long  ago. 

V.  Associateii  diseases, — Pleurisy  is  often  accompanied  with  other 
diseases  which  impe<le  or  prevent  recovery. 

1.  The  phura  of  tlu-  other  sUe  sometimes  becomes  inflamed,  and  the 
patient  sutl'ers  from  double  pleurisy,  Kceovery,  and  quick  recovery,  is 
not  uncommon  ;  and  even  although  the  case  be  one  of  double  empyema, 
appropriate  treatment  will  usually  cure  the  patient. 

2.  Collapse  of  the  lung  on  the  other  side  may  occur  in  an  infant  and 
be  necessarily  fatal 

3.  Graff  itulif ration  (fibrous  change,  cirrhosis)  will  sometimes  ensue 
upon  collajise  of  the  lung.  But  collapse  may  last  for  many  years  with- 
out being  followed  by  fibrous  change,  a  fact  proved  by  examination  post- 
mortem. \ 

4.  Gan/jrem  of  a  portion  of  the  lung  may  occur  when  fcetid  pus 
penetrates  it  from  an  empyema — a  serious  complicatiDn. 

5»  Pmimudhorax  is  often  associated  with  pleural  cflusion,  ami  in  one 
of  two  ways.  Either  the  pneumothorax  and  etriision  occur  sinmlUine- 
ously,  in  consequence  of  rupture  of  the  lung,  in  which  case  the  eflugion 
is  usually  purulent,  but  may  be  serous ;  or  the  pneumothorax  is 
secondary  to  the  pleural  effusion  :  an  empyema  has  opened  up  a  bronchus 
by  ulceration,  or  has  discharged  through  the  thoracic  whII,  or,  what  ia 
more  common,  a  pleural  effusion  (seroue  or  punilent)  has  been  removed 
by  paracontesisj  and  air  has  {mssed  out  of  the  lung  into  the  pleural 
cavity,  not  through  puncture  of  the  lung,  but  through  rupture  of  it  by 
atmospheric  pressure  from  within. 

C.  TiiMrcle  of  llie  lun^  associated  with  pleurisy  has  been  already 
referred  to.  Also  the  fact  that  many  cases  of  pleurisy  are  due  to 
tubercle  of  the  pleura,  thu  source  of  infection  being,  in  some  case^,  the 
bronchial  glands,  which  lie  at  the  root  of  the  lung  covered  in  phu^es  by 
nothing  but  pleura.  Tuberculous  pleurisy  is  attended  by  exudation  of 
organisable  lymph,  or  serum^  or  pus,  or  by  haemorrhagic  effusion.  But 
pleural  liquid  effusion  is  sometimes  concurrent  with  progressive 
pulmonary  consumption,  a  comf>licafion  which  cannot  be  detected  by 
physical  examination  until  the  effusion  has  been  absorbed.  Examination 
of  the  sputa  for  bacilli  affords  the  only  means  by  which  pulmonary 
disease  can  be  discovered  during  the  presence  of  pleural  effusion. 
When,  as  is  sometimes  the  case,  the  phthisis  is  on  the  side  opposite  to 
that  of  the  effusion,  diagnosis  is  less  difficult,  l^fore  distant  organs 
sometimes  suffer  from  tubercle  during  the  course  of  pleurisy,  and  thus 
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the  patient's  death  niiiy  be  biustencd :  tlie  meninges  of  the  hram  are 
©»|>eciaUy  apt  to  be  so  utTected  in  the  young.  Lastly,  this  seems  to  be  a 
convenient  place  to  say  that  a  considerable  proportion  of  persons  who 
have  recovered  from  pleurisy  become  tuberculous  afterwards,  and  die 
within  ten  nr  twelve  years  from  pulmonary  consumption,  or  some  less 
common  form  of  tuberculosis. 

7.  Peruardttis  often  coexists  whether  the  pleurisy  affect  the  left  side 
or  the  right.  Sometimes,  but  seldom,  perfunition  of  the  jiericardium 
hfts  taken  jiiace.  In  any  case  pericarditis  is  apt  to  go  on  to  large  effusion 
of  serum  or  of  pus.  The  pericardial  effusion  is  usually  not  detected 
during  life,  the  physical  signs  of  that  conclition  being  hidden  by  those 
of  the  pleurisy.  This  is  unfortunate,  because  the  complication  is  very 
serious,  and  the  patients  generally  die.  Pneumopericardium  as  a  result 
of  pneumr>euipyema  has  already  been  mentioiunL 

8.  iVritanitU  may  concur.  It  is  sometimes  acute,  purident,  and 
speedily  fatal.  Or  it  is  chrrjuic,  and  in  this  case  is  often  tuberculous^ 
Ascites  or  uni versed  adhesion  being  the  result :  the  patient  may  recover 
even  after  his  pleural  effusion  has  been  complicated  by  ascites.  The 
certain  diagnosis  of  acute  and  of  chronic  peritonitis  is  often  impossible 
during  life.  When  ascites  is  present,  the  legs  are  sometimes  anasarcous ; 
this  condition  also  may  end  in  recovery. 

9.  Dilaiation  of  tim  heart  sometimes  follows  pleurisy,  especially  when 
both  pleurse  are  obliterated  by  old  adhesions,  and  when  the  lungs  are 
imperfectly  expanded.  Under  these  conditions  universal  dropsy  may 
ensue. 

10.  Dropsy,  that  is  to  say,  anasarca  and  ascites,  eometimes  occurs 
oven  in  acute  pleurisy  m  itli  etiusion  on  one  side  only,  there  being  no 
evidence  of  nephritis  or  of  diseiise  of  the  heart,  and  the  patient  recover- 
ing completely  in  about  three  months.  In  such  csi^es  the  dropsy  must 
be  due  to  stagnation  of  blood  in  the  right  side  of  the  heart. 

11.  Xephrilh,  indicated  by  the  appearance  of  blood  and  tube-casts 
in  the  urine,  sometimes  occurs  suddenly  in  the  course  of  empyema  under 
treatment  by  drainage.  The  nephiitis  will  probably  last  four  or  six 
weeks  and  end  in  recovery.  The  cause  Is  prolial4y  a  morbid  poison 
produced  by  the  empyema.  That  pleurisy  and  pleural  effusion  are 
frequent  complications  of  chronic  nephritis  may  just  be  mentioned  in 
this  place. 

12.  Aliscess  of  the  hrain  is  a  consequence  (not  very  uncommon)  of 
empyema.  The  abscess  is  usually  single,  and  occupies  either  the 
occipital  or  tcmporo-sj>henoidal  lulie  ;  in  a  few  rare  cases  many  abscesses 
have  been  found.  The  abscess  sometimes  bursts  into  the  lateral 
ventricle;  and  in  this  way  even  the  Rid)arachiioid  sjiaco  of  the  spinal 
cord  may  become  filled  with  pus.  This  cerebral  abscess  is  probably 
metastatic,  and  due  to  the  trans[H:irtaiion  of  a  microbic  embolus  from 
the  thoracic  disease  ;  but  any  other  signs  of  pyaemia  are  seldom  observed 
either  before  or  after  death :  why  the  white  matter  of  the  brain 
alone   should  be   selected   for  embolism  is    unknown.     The    onset    of 


cerebral  abscess  is  very  irrsidiouB ;  for  a  long  time  the  only  symptom  Is 
headache  of  varying  severity^  fiORietime^  little,  sometimes  mm-h  :  6o  far 
as  any  distinctive  symptoms  go,  the  disease  is  latent.  Towards  the  end, 
a  few  days  or  a  week  before  death,  iiinch  tiiore  decisive  signs  of  disease 
are  superadded  to  the  heiidaclie ;  namely^  vomiting,  optic  neurit i*, 
general  corivulsionf^j  coma.  Or^  as  sometimes  happens,  the  jwitient  dies 
very  unexpectedly,  without  the  occurrence  of  any  grave  warning 
symptoms* 

13.  Hemiplerfia  due  to  softening  of  the  brain  is  another  possible 
consequeneo  of  empyenia.  No  doubt  the  softening  u  sometimes  caused 
by  embolism  of  the  middle  cerebral  artery  ;  the  embolus  being  derived 
from  a  thrombus  wliich  has  formed  in  the  heart  or  pulmonary  veins 
duiitig  the  stagnation  of  the  cirLulation  which  is  a  necessary  result  of 
compression  of  the  lung  and  displacement  of  the  heart.  Sometimes 
hemijilegia  occurs  during  or  soon  after  paracentesis,  a  thrombus  or  a 
portion  thoieof  being  fbslodged  during  the  commotion  of  parts  which 
must  follow  upon  rumovjit  yf  much  liquid.  In  rare  cases  this  hemiplegia 
is  temporary,  aad  the  paLient  recovers  io  a  few  hours  or  days.  But  the 
softening  of  the  brain  which  causes  hemiplegia  is  not  always  to  be 
explained  by  embolism ;  it  may  be  that  no  arterial  lesions  of  any  kind 
are  to  be  found  after  death  ;  and  a  local  metastatic  encephalitis,  not 
going  on  to  suppuration,  seems  to  afford  the  moat  probable  explanation 
(G(0.  Other  symptoms  may  depend  upon  the  softening,  according  to  ita 
locality ;  namely,  aphasia  and  associnted  defects ;  amaurosis,  with  a 
natural  condition  of  the  retina.  Or  the  softening  may  involve  both  sidea 
of  the  brain^  with  the  consequences  of  general  paralysis  and  dementia, 

14.  Lanittcems  disease  is  a  consequence  which  now^adays  is  seldom 
met  with.  In  this  case  the  empyema  is  usually  chronic  and  fistulous; 
but  even  a  small  empyema  which  liiis  never  been  discharged  may  be 
attended  by  this  form  of  degeneration, 

15.  Cluhhififj  of  the  finger -ends  attracted  much  attention  from  the 
ancient  physicians.  The  symptom  may  be  well  marked  at  the  end  of  a 
fortnight  from  the  beginning  of  an  empyema.  Clubbing  wiD  sometimes 
disappear  gradually  when  empyema  has  been  cured. 

Samuel  Gee. 

Morbid  anatomy* — The  pleural  affection  does  not  necessarily  vary 
with  its  exciting  cause,  rieurisy,  whether  primary  or  secondary,  may 
present  the  same  appearances  both  to  the  naked  eye  and  to  the  micro- 
scope. As  in  all  serous  inflammation,  several  factors  are  present  : 
hyperiemia,  proliferation,  and  desquamation  of  the  endothelium,  pro- 
liferation of  the  sul>-endothclial  connective  tissue  cells,  exudation  of 
fluids  and  escape  of  leucocytes  from  the  blood-vessels  into  the  cavity, 
the  formation  and  de[>osition  of  lym|ih  on  the  surface,  and  finally 
the  organisation  of  the  lymph  into  fibrous  membrane  or  adhesions.  The 
difference  in  different  cases  consists  principally  in  the  amount  of  fluid 
and  in  the  proportion  of  fibrin  and  leucocytes  which  it  contains  j  but  on 
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the  one  band  tho  siime  exciting  cause  may  produce  m  one  case  a  *Mry  " 
pleurray,  in  another  a  aeroua,  and  in  a  third  a  ponilent  etiusion  ;  and  on 
the  other  hand  these  various  forms  may  pjiss  miperceptibly  from  one 
into  another.  The  driest  pleurisy  is  attended  with  some  iliiid  exuda* 
tion,  and  the  clearest  pleural  effusion  contains  some  fibrin  and  some 
leucocytes.     These  are,  therefore,  bub  stages  in  one  process. 

At  the  onset  of  pleurisy  the  surface  of  the  mcnd>rane  can  just  be 
seen  to  have  lost  its  polish  ;  and  if  the  infliimmation  be  more  advujiced, 
the  fingers  also  can  feel  a  slight  roughness.  This  is  flue  both  to  endo- 
thelial  proliferation  and  to  fibrinous  deposit.  If  the  disease  go  no 
farther,  these  products  may  disappear,  aud  the  membrane  show  no  sign 
of  the  attack.  But  probably,  in  all  ciises  which  reiich  beyond  the  very 
slightest  degree,  both  the  parietal  and  visceral  surfaces  become  aflccted^ 
follow  the  jilastic  tendency  of  all  serous  membranes,  and  eventually  form 
adhesions  with  one  another.  The  extent  to  whii-h  this  takes  place  varies 
from  the  production  of  a  few  fibrous  threads  to  general  adhesion  of  the 
whole  apposed  surfaces. 

If  the  intlammation  be  more  intense,  there  is  exudation  of  fluid  con- 
tiining  some  fibrinous  shreds.  It  varies  from  a  few  drachms  up  to  an 
amount  sufficient  to  distend  the  chest  and  t!ii>j)Ia€e  the  vis<!era.  The 
amount  of  fibrin  in  it  also  varies  greatly  ;  thotigh  [iroduced  wherever 
the  pleura  is  intlamed  the  fluid  tends  to  collect  at  the  lowest  part.. 
OcciiBionaily  this  tendency  is  counteracted  by  adhesions,  so  that  a 
fluid  collection  is  limited  to  Bome  other  part  of  the  cho^t  than  the  base. 
Where  it  lies  it  takes  the  place  of  the  lung,  which,  thus  relieved  frtm 
the  suction  of  the  chest  wall,  collapses  beneath  the  (kiid.  When  tho 
exudation  is  large  enough  to  exert  pr^sitive  pressure  in  the  thorax,  the 
lung  is  forcibly  compressed  also.  While  the  fluid  is  effused,  livers  of 
lymph  may  at  the  same  time  be  formed  upon  tho  pleura,  and  tho  mem- 
brane thus  formed  may  so  swathe  the  lung  that  inspiration  has  not  force 
enough  to  expan«l  it  as  the  fluid  is  removed. 

An  originally  serous  effusion  may  l>ecome  purulent;  but  the  great 
majority  of  piutdent  effusions  are  probably  purulent  from  the  first.  The 
fluid  in  these  cases  varies  greatly.  It  is  soinetiiiies  liqukl  and  laudable 
with  very  little  iibrin  ;  in  others,  and  especially  in  chronic  cases,  the 
fibrin  may  form  large  curdy  masses ;  in  others,  again,  and  especially  in 
those  of  a  septic  nature,  the  fluid  is  much  thinner  than  pus.  Tho 
purulent  or  puriform  effusion  is  usually  inodorous ;  but  it  may  become 
putrid  when,  by  a  wound  of  the  chest  or  through  the  lung,  access  has 
been  given  to  the  open  air  ;  or  when,  as  occasionally  happens,  the  pleura 
communicates  with  an  abdominal  abscess  or  with  the  alimentary  tract. 

Lfistly,  the  elTusion  may  be  bloody  or  may  be  almost  juire  blood. 

Pathogreny, — The  exciting  causes  of  pleurisy  are  manifold.  Those 
cases  which  are  secondary  to  heart  disease  are,  so  far  as  wo  know, 
mechanical  in  origin.  Pleurisy  occurring  in  the  course  of  nephritis  may 
be  of  the  same  nature  (2).  But  evidence  is  accumulating  that  under  other 
eonditions  pleurisy  is  directly  due  to  microbes.     Purulent  etiusions  were 
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the  first  to  lie  studied  from  this  point  of  view.  Ehrlich  found  micrococci 
in  iHree  cases  of  puerperal  septicaemia  with  empyema.  Rosenljaeh,  Hoffa, 
and  Weicliselbaum  also  verified  their  presence  in  all  the  cases  of 
empyema,  eleven  in  number,  which  they  examined.  Kracht  confirmed 
this  in  ten  cases*  Friinkel  examined  twelve  casas ;  in  three  caaes  of 
primary  pleurisy  he  fouritl  the  streptococcus  pyogenes  ;  in  three  the  diplo- 
coccus  pneumoriiiB  ^  iti  four  which  wcte  of  tuberculous  origin  he  discovered 
the  tubercle  bacillus  in  one  alone,  the  others  giving  negative  results  ;  and 
in  two  cases  secondary  to  other  abscesses  he  again  found  the  strepto- 
coccus. Meanwhile  the  influence  of  tubercle  bacilli  in  the  causation  of 
pleural  effusions,  whether  serous  or  purulent,  on  which  great  stress  had 
been  laid  by  Landouzy  from  the  clinical  point  of  view,  had  been  studied 
by  Kelsch  and  Vaillard,  Gombault  and  Chauftard,  and  Gilbert  and  Lion. 
They  were  not  very  successful.  Kelsch  and  Vaillard,  inoculating  in 
animalsj  could  only  reproduce  tubercle  from  two  out  of  four  emi>yemas, 
and  from  one  out  of  ten  serous  effusions,  Gombault  and  ChauHard 
failed  nine  times  and  succeeded  eight  times.  Gilbert  and  Lion  failed 
altogether  in  twenty  cases.  Levy  examined  fifty-four  cases,  of  which 
thirty -seven  were  serous,  seventeen  purulent  effusions;  six  were 
secondary  to  typhoid  fever,  of  which  three  contained  staphylococcus 
pyogenes,  and  three  w^ero  negative ;  nineteen  were  secondary  to 
pneumonia,  broncho-pneumonia,  or  infiuenza,  of  which  three  were  nega- 
tive ;  fourteen  revealed  diplococcua  pneuraoniie,  and  two  contained  the 
staphylococcus ;  in  one  of  theise  also  the  diplococcus  was  found.  In 
fourteen  tuljerculoua  cases  Levy  failed  to  find  the  tubercle  bacillus.  In 
one  case  secondary  to  rheumatism,  and  in  seven  secondary  to  heart 
disease,  nephritis,  and  cancer,  the  result  w^is  negative ;  hut  in  one 
hiemorrhagic  cti\ision  secondary  to  infarct  of  the  lung  and  in  six  other 
mixed  cases  the  staphylococcus  was  present.  Kenvers  and  Prince 
Ludwig  Ferdinand  confirmed  these  results.  Pansini  in  fifteen  serous 
effusions  had  five  negative  results,  but  found  tubercle  bacilli  six  times, 
diplococcus  thrice,  and  streptococcus  or  diplococcus  once ;  in  eight 
empyemas  ho  found  tuhercle  bacilli  thrice;  and  in  all  but  one  of  the  rest 
the  Btrepto-,  stajihylo-,  or  diplococcus.  In  one  sanguineous  elTusion 
he  found  the  tul>ercle  hacillus.  Netter  (13)  examined  109  C4ises  of 
empyema ;  the  diplococcus  was  present  twenty-nine  times  alone,  thrice 
with  streptococcus ;  streptococcus  was  found  alone  in  forty-eight  cases, 
and  stajihylococci  in  two  cases.  Of  fifteen  cases  of  fret  id  ctfusion  sapro* 
phytic  organisms  were  found  in  all,  and  of  twelve  tuberculous  cases  the 
tubercle  bacillus  w^as  present  in  six.  He  points  out  the  much  greater 
benignity  of  the  diplococcus,  and  exjdaina  by  this  fact  the  more  fretjuent 
recovery  of  children;  for  of  tivent^^-eight  eases  in  children  the  diplococcus 
was  present  alone  or  with  the  other  two  cocci  in  fifteen — a  rate  of  53 
per  cent,  which  is  exactly  that  of  the  streptococcus  in  adults.  In 
a  second  paper  (14)  he  stated  that  he  had  been  able  to  produce  tubercle 
by  inoculating  guinea-pigs  with  the  serous  effusion  drawn  off  by  a  Pravaz 
syringe  in  seven  out  of  tw^elve  cases  which  could  be  diagnosed  clinic* 
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ally  as  tuberculous,  and  in  eight  out  of  twenty  cnses  of  ''idiopathic" 
pleurisy*  Koplik  gives  contirmutor}^  avidenca  of  cases  in  children. 
Sacaze  found  tuiiercle  bacilli  at  iho  beginning  of  a  serous  elusion, 
but  failed  to  produce  it  later;  which  result  throws  some  light  on  the 
diflBcuIty  always  encountered  in  showing  its  presence^  even  when  clinical 
evidence  of  a  tuberculous  process  is  strong.  Hanot  discovered  the 
bacillus  in  a  hemorrhagic  etlusion  (7)  (21). 

Both  serous  and  purulent  elTusioiis,  when  primary,  are  therefore  due 
to  the  three  micrococci  mentioned,  and  to  the  tubercle  bacillus  ;  and 
this  BO  frecjuently,  that  as  obaerverB  become  more  skilled  this  rule  will 
probably  be  found  uruvorsal  More  thau  one  of  the  above  authors 
venture  to  state  that  where  micrococci  are  not  present  the  case  will 
almost  always  prove  to  be  tuberculous,  Hiemorrbagic  effusions  when 
not  due  to  cancer  or  to  some  rarer  cause  are  ako  probably  tuberculous. 

The  pathology  of  rheumatic  pleurisy  is  as  yet  unknown  ;  and  the 
same  may  be  said  of  the  pleuri&y  wbtch  French  authors  (1)  describe  as 
occurring  in  the  secondary  stage  of  syi>hili3. 

W,  P.  Herri NGiLVM. 


VI.  Dla^osis* — ^Pleurisy  is  simulated  by  certain  other  diseases  in 
respect  either  of  symptoms  or  of  physical  eigns. 

1.  The  pain  of  pleitro{hfHia  is,  by  itself,  indistinguishable  from  that 
of  pleurisy.  Diagnosis  becomes  possible  when  there  are  other  signs  or 
symptoms  of  ])lcurisy ;  for  pleurodynia  is  mere  pun,  and  pleurisy  is 
sometimes  indicted  by  pidn  alone. 

2.  The  rale  (not  friction  sound)  which  in  rare  cases  attends  the 
onset  of  pleurisy  closely  resembles  the  rale  of  bronchitis  (see  p.  35*2). 
The  difference  lies  mainly  in  this,  that  the  rale  of  pleurisy  tends  to  be 
heard  over  one  side  only  of  the  chest,  and  the  rale  of  bronchitis  over 
both  sides.     Pleuritic  rale  is  soon  superseded  by  other  signs  of  pleurisy. 

3.  ActUe  collapse  of  extensive  portions  of  lung  is  a  condition  which  is 
very  apt  to  occur  in  young  children  as  a  result  of  obstruction  to  a 
bronchial  tube.  The  case  of  obst ruction  by  an  inhaled  foreign  body 
need  not  be  considered  here,  for  the  whole  course  and  symptoms  of  this 
accident  are  not  at  all  like  those  of  pleurisy  with  effusion.  But  bronchial 
catarrh,  and  even  slight  bronchial  catarrh,  will  sometimes  cause  exten- 
sive collapse  in  a  young  chiid^  or  in  a  very  feeble  patient  who  is  not  a 
young  child.  Bronchitis  setting  in  suddenly,  with  fever,  cough,  tight- 
ness of  the  chest,  vomiting,  and  followed  in  a  day  or  two  by  the  signs 
of  collapse  at  the  lower  part  of  one  lung  (namely,  dulness  to  percussion 
and  weak  breathing),  counterfeits   pleurisy  with   etTusion  very   closely. 

^^      Diagnosis  may  be  impossible  at  first.      Usually  the  catarrhal   infarct 
^H      ioon  clears  up;  if  it  be  deemed  necessary  a  puncture  may  be  made. 
^^"  4.  Chronic  collapse  of  lunif  mid   Cirrhosis  are    two  conditions  which 

r  closely  resemble  each  other  in  the  living  subject,  and  which  often  can- 

I  not   be  distinguished  excepting  upon  the  post-mortem  tal)le.     Nor  is  it 

^  of  any  practical  importance  that  they  should  be  distinguished;    the 
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UBefnl  term  carnification  (invented  by  Laennec)  may  be  tiiken  to  include 
them  both.  The  physic.il  signs  of  caniiHcation  of  the  lower  lobe  of  a 
liin;j;  and  those  of  a  amall  pkiiral  elTusion  arc  the  same,  excepting  that 
the  chest  may  he  di  si  tended  on  one  si<le,  and  the  heart  be  displaced  away 
from  the  disease  in  some  cases  of  local  pleural  efbision.  But  now  and 
then  the  chest  is  contracted  and  the  heart  not  dissplaced  even  iti  a  pleural 
effusion.  The  symptoma  afford  no  help  to  diagnosis,  and  the  right 
utider:3tanditig  of  a  case  may  be  rendered  all  the  more  ditlicult  by  the 
fact  that  carnilieation  is  not  only  a  constant  result  of  pleural  effusion^ 
but  often  persists  lofig  after  the  effusion  has  disappeared  {see  p.  3G0). 
The  chief  means  of  distinguishing  between  the  two  conditions  is 
puncture.  Yet,  under  these  circumstances^  puncture  sometimes  fails  to 
detect  pleural  effusion,  and  chieHy  for  this  reason,  that  canufication  is 
often  much  more  extensive  than  the  effusion  which  causes  it.  For 
instance,  a  small  pleural  effusion,  lying  u|>ou  the  diaphragm  or  in  the 
posterior  raediastiuum,  will  sometimes  be  attended  by  collapse  of  the 
whole  lower  lobe  of  a  lung;  and  this  carnitied  lung  being  the  only 
portion  of  disease  which  is  in  contact  with  the  chest  walls,  the  physical 
signs  will  be  wdiolly  dependent  ujxju  the  carniti cation,  and  if  ptmcture 
be  mjifie  it  cannot  hit  the  effusion  unless  the  needle  go  right  through 
the  lung.  \\Ti  ere  fore  it  may  be  impossible  to  say  whether  there  be  an 
effusion  or  a  mere  carnification.  Sometimes  the  expectoration  of  a  small 
emiiyema  occurs  so  as  to  clear  up  our  doubts, 

5.  Tahercnims  phthkis  of  a  lower  lobe  resembles  a  small  ])leuntl 
effusion  in  many  respects  which  it  seems  hardly  necessary  to  enumerate; 
puncture  and  microscopic  examination  of  the  sputa  are  the  most  trust- 
worthy means  of  distinction.  But  there  is  an  especial  form  of  j^leurisy 
which,  for  a  time,  is  indistinguishable  from  |HdmoTiary  tuberculosis.  In 
this  case  the  j)louris\^  invuhes  the  whole  of  one  side,  wdiich  is  retracted, 
it  may  be  consideral^ly,  and  moves  much  less  freely  than  in  health.  The 
percussion  note  is  raised  in  pitch  and  mutHed  over  the  greater  part  or 
the  whole  of  the  side;  the  sense  of  resistance  is  iucrciiscd ;  when  the 
disease  affects  the  left  side  the  superficial  area  of  cardiac  dulnesa  is 
extended.  The  respiration  generally  is  weak,  and  attended  by  friction 
sound  at  some  part,  or  by  widespread  rale  indisiinguishable  from  the 
mucous  rale  of  catarrh  or  phthisis  (see  p.  352).  At  places  the  breath- 
sound  may  be  bronchial ^  in  all  degrees  of  intensity,  up  to  perfect 
cavernous  resonance.  Add  to  these  signs  hectic  fever  with  diarrhcea 
and  vomiting,  and  it  is  easy  to  understand  why  pleurisy  of  this  kind  is 
apt  to  be  mistaken  for  phthisis  more  or  less  advanced.  The  pleurisy 
terminates  in  one  of  two  ways.  Either  the  physical  signs  of  disease 
gradually  disappear,  excepting  perhaps  that  a  slight  unilateral  retrac- 
tion of  the  chest,  or  a  cupdike  depression  of  the  sternum,  is  left  behind, 
the  patient  recovering  at  the  same  time  his  former  state  o!  health  ;  or 
signs  of  a  small  effusion  slowly  appear  at  the  base,  and,  when  the  chest 
is  punctured,  a  little  pus  is  withdrawn  and  the  case  comes  into  the 
category  of   empyema.      Whenever  the   signs   of  a  case   of  supposed 
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j)hlhisis  are  in  some  respects  peculiar ;  whenever  they  indicate  atlvancerl 
and  extensive  disease,  hut  limited  to  one  side  of  the  chest ;  whenever 
cavernous  signs  are  heanl  in  nnusual  places ; — it  is  well  to  weigh  the 
possibility  of  simple  pleurisy*  and  not  to  rest  confidently  in  the 
diagnosis  of  phthisis  until  tubercle  bacilli  have  been  found  in  the 
sputa, 

6.  Acute  pneumonia  is  seldom  mistaken  for  pleural  effusion  unless 
the  tubes  of  the  pneumonic  lung  be  so  plugged  with  mucus  that  conduc- 
tion of  the  breath-sounds  is  obstructed.  It  much  more  often  happens 
that  a  small  pleural  effusion  is  mistaken  for  pneuinonia.  The  physicivl 
signs  of  the  two  diseases  may  be  the  same,  and  even  puncture  is  not 
iilways  decisive  ;  should  an  empyt>ma  be  eonlined  to  the  apex  of  a  pleural 
cavity,  so  infrequent  an  occurrence^  cunipared  with  the  frequency  of 
apex  pneumonia,  will  render  diagrujsis  uu usually  ditficult  (>ee  p.  ^^S), 
The  symptoms  of  the  two  diseases  may  be  the  same,  especially  in  the 
pleurisy  which  is  due  to  pneumticoccus  (see  p,  352) ;  not  seldom  in  this 
case  the  patient  <lies  before  certain  diagnosis  becomes  possible :  a 
physician  well  read  in  the  hook  of  nature  knows  that  he  cannot  always 
distinguish  between  pleurisy  and  pneumonia. 

Chronic  pneunwfiia — that  is  to  say,  hcpafii^ation  slow  to  resolve — will 
resemble  in  many  resj)ects  [ileural  etfusion  supervening  upon  pneu- 
monia, 

7.  Malignant  tumour  of  the  lung  closely  resembles  pleural  effusion 
in  respect  of  the  physical  signs.  A  tumour  does  not  often  cause 
enlargement  of  the  affected  side^  or  displace  any  organs,  yet  now  and 
then  a  quickly  growing  tumour  will  produce  these  effects.  When  ilul- 
neaa  begins  not  at  the  bottom  of  the  chest  ;  when  there  is  a  great  extent 
of  absolute  dulness  in  front  and  none  behind  ;  when,  in  the  midst  of  a 
grefit  extent  of  dulness,  we  detect  one  or  more  small  insulated  patches 
of  resonance  (perhaps  cpiite  clear  or  even  cracked-pot),  we  may  debate 
the  existence  of  solid  tumour.     The  crucial  test  is  puncture. 

A  large  serous  effusion  (see]).  3G2)  is  sometimes  the  necessary  result 
of  contracting  cancer  of  the  lung.  The  nature  of  the  case  may  be 
suspected  if  cancer  can  be  discovered  elsewhere,  and  especially  if  large 
hiird  glands  can  be  felt  above  the  collar-bone  or  in  the  arm  pi  L 

8.  A  hirge  htfdatid  apt  will  yield  most  of  the  signs  of  pleural  effu- 
sion ;  namely,  unilateral  distension  of  the  chest,  displacement  of  the 
diaphiagm  and  mediaslinuiu,  dulness  to  percussion,  and  weak  or  al>senfc 
breathing  sound.  An  ex jd oratory  puncture  is  the  most  decisive  means 
of  diagnosis;  the  fluid  of  hydatid  being  free  from  albumin  and  more 
watery  than  that  of  pleural  effusion,  to  say  nothing  of  the  possible  dis- 
covery of  echinococcus  hooks.  But  if  the  hydatid  have  suppurated,  the 
nature  of  the  disease  is  sometimes  not  suspected  until  a  free  opetnng  has 
been  ma<le,  such  as  to  permit  the  escape  of  hydatid  membrane.  (For 
full  discussion  of  Thoracic  Hydatid^  vhlc  vol  ii.  p.  1 137.) 

9.  Arfinomr/eo,sh  of  the  base  of  the  lung  simulates  pleurisy  with 
effusion,  and  is,  indeed,  sometimes  attended  iberewith.     The  diagnosis 
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cannot  be  made  until  the  fuiigius  is  discovered  in  the  sputum,  or  until 
the  i^rovvth  peif orates  the  w;ill  of  the  chest  (vide  vol  ii,  p.  81). 

10.  Subphrenic  ahcess  h  much  mure  common  on  the  right  side  than 
on  the  left,  for  reasons  which  become  clear  when  the  antecedeiUfi  of  the 
abscess  are  considered.  It  is  often,  if  not  always,  associated  with 
pleurisy  on  the  same  side,  and  usually  with  empyema,  dtie  to  perfora- 
lion  of  the  diaphragm  or  not.  Hence  empyema  on  the  right  side 
in  a  jierson  who  has  probably  suffered  fiom  tropical  hepatitis,  from 
simple  or  cancerous  ulcer  of  the  stomachy  or  from  other  causes  of  sub- 
phrenic  abscess,  should  always  lead  ua  to  reflect  upon  the  ix)ssible 
coexistence  of  this  disease.  The  pus  of  subphrenic  abscess  and  of  the 
empyema  is  foetid.  The  abscess,  even  if  there  be  no  empyema,  may 
burst  into  the  lung^  and  lead  to  expectoration  of  most  offensive  pus. 
Whether  there  be  an  associated  thoracic  empyema  or  not  makes  little 
diHeretice  so  far  as  the  physical  sigtis  of  a  subphrenic  abscess  are  con- 
cerned ;  for  the  empyema  is  local,  enclosed  in  adhesions,  and  not  nearly 
filling  the  pleural  cavity.  The  signs  are  both  abdominal  and  thoracic, 
sometimes  more  the  one,  sometimes  the  other.  The  abdominal  signs 
are :  (a)  fulness  and  tightness  in  the  hypochondrium ;  (h)  the  liver 
depressed,  sometimes,  but  by  no  means  always ;  moreover  the  liver  is 
sometimes  much  depressed  in  uncomplicated  thoracic  empyema.  The 
thoracic  signs  are  :  (a)  diibioss  to  percussion  and  signs  of  pileural 
effusion  at  the  base,  whether  there  be  a  pleural  effusion  or  not ;  in  the 
latter  case  the  diaphragm  is  much  pushed  upwards,  and  the  lung  pro- 
portionally collapsed  :  (^)  the  heart  s  apex  beat  is  sometimes  displaced 
even  in  subphrenic  abscess  without  empyema,  but  more  often  is  not 
displaced.  Puncture,  made  as  for  pleural  effusion,  will  probably  reveal 
the  presence  of  pus,  but  will  not  tell  us  whether  the  pus  is 
above  the  diaphragm  or  below  it.  Uncomplicated  suhphronic  abscess 
may  be  mistaken  for  simple  thoracic  empyema,  even  after  the  abscess 
has  been  emptied  of  pus  by  aspiration ;  the  needle  having  gone  right 
through  the  diiiphragm,  which  has  been  pushed  much  upwards,  as  high 
it  may  be  as  the  third  rib.  Even  resection  of  a  portion  of  a  rib,  and 
exploration  of  the  pus  cavity  by  the  finger,  do  not  always  en.ible  us  to 
say  at  fii*st  whether  wo  have  opened  a  cavity  above  or  below  the  diaphragm ; 
or,  in  the  former  case,  whether  the  diaphragm  be  perforated  or  not. 

Subphrenic  abscess  often  contains  gas  derived  from  perforation  of 
the  alimentary  canal  or  from  decomposition.  In  this  case  the  disease  is 
apt  to  escape  discovery  by  physical  examination,  because  there  is  no 
dulness  to  percussion.  Sometimes  the  jiercussion  note  is  clearer  than 
natural  ;  and  sometimes  the  clear  note  is  more  extensive  also,  so  thai 
the  liver  dulness  disappears.  The  resonance  may  possess  amphoric 
quality.  Auscultation  usually  detects  one  or  more  signs  of  a  large 
cavity  containing  air;  namely,  amphoric  hum  (attending  the  sounds  of 
breathing,  speaking,  and  of  the  heart),  metallic  tinkle,  bell  sound,  and 
succussion  splash.  If  the  diaphragm  be  perforated,  the  empyema  will 
be  a  pyopneumothorax. 
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IL  It  is  aomeiimes  hard  to  decide  wheihuv  f rid  ion  sound  heard  over 
the  heart  region  be  pknrai  or  panairdiaL  Pleural  friction  may  be 
produced  by  movement  of  the  heart  alone ;  as  pericardiul  friction  may 
be  under  the  influence  of  breathing  movements. 

12.  Large  effusion  into  the  left  pleura  may  Ciiuse  bulging  of  the 
chest  in  the  heart  region,  such  as  to  raise  the  question  of  concurrent 
ptricardial  effasion  ;  for  the  two  diseases  arc  often  associated  (see  p.  369). 
The  diagnosis  depends  niiiinly  upon  the  result  of  emptying  the  left  pleura 
by  piiHicentesis,  whereby  alone  ciiii  the  signs  of  pericardial  etl'u&ion 
become  manifest.  When  a  rib  has  been  resected  in  the  treatment  of 
empyema,  the  finger  passed  into  the  pleural  cavity  may  possibly  be  able 
to  feel  a  bulging  pericardial  sac. 

13.  When  pericardial  effusion  is  attended  by  extensive  collapse  of 
lung,  and  the  chest  is  punctured  with  a  view  to  determine  the  cause  of 
the  dulne&fi,  the  needle  may  go  right  through  the  lung  and  discharge 
liquid  from  the  pericardium  j  and,  until  examination  post-mortem^  the 
physician  may  rest  in  the  unshakeji  belief  that  the  liquid  came  from  the 
pleura* 

14.  The  manner  in  which  pulsating  empyema  counterfeits  aneurysm 
h&8  been  already  referred  to  (p.  358). 

15.  An  abscess  in  the  fhorack  walls  may  be  the  only  evidence  of  a  small 
empyema  (see  p.  360)  which  has  penetrated  an  intercostal  apace.  Even 
when  the  abscess  has  been  opened  it  is  not  always  easy  to  say  whether 
it  communicates  with  the  pleural  cavity  or  not.  It  is  possible  that 
pleurisy  may  be  the  cause  of  abscess  in  the  thoracic  walls  without 
actual  perforation  of  the  pleura.  But  more  commonly  parietal  abscess 
(as  distinguished  from  pointing  em|*yema)  is  due  to  such  ciiuses  as 
injury,  pyaemia,  periostitis  of  a  rib,  or  necrosis  of  the  same ;  and  this 
**  peripleuritis  "  may  perhaps  sometimes  set  up  pleurisy.  Lastly,  in 
all  cases  of  superScial  abscess  the  question  of  actinomycosis  must  be 
pondered. 

VIL  Prognosis. — It  seems  to  be  imnecessary  to  reiterate  many  pro- 
gnostics, which  will  be  found  in  their  aiipropi  iate  places  in  the  foregoing 
and  following  pages.  But  one  fact  of  great  importance  demands  special 
attention,  namely,  the  occurrence  of  unexpected  and  speedy  death  in 
cases  of  pleural  et^'usion.  The  conditions  of  this  unexpected  death  are 
not  always  the  same, 

(i.)  The  sudden  rupture  of  an  empyema  (and  it  may  be  quite  a  small 
empyema)  into  the  lung  is  sometimes  sufficient  to  sidibcate  the  patient 
in  a  few*  minutes. 

(ii.)  Much  more  often  the  death  occurs  apart  from  any  discharge  of 
the  effusion.  The  effusion  is  usually  large,  filling  up  the  whole  or  greater 
part  of  the  pleural  cavity.  The  effusion  is  usually  serous.  W^hether  it 
be  on  the  right  side  or  on  the  left  makes  luj  ditlei  ence.  Suddenly,  and 
often  after  a  litlle  exertion,  the  patient  is  seized  with  dyspnoea  or  faint- 
neas,  or  both.  The  ii[]othymial  symptoms  soon  predununate  ;  the  skin 
becomes  cold  and  clammy  or  sweating,  the  face  and  lips  assume  the  wan, 
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dusky,  livid  colour  of  a  dying  person,  the  pulse  is  smidl  and  irregular; 
death  ensues  within  half  an  hour  or  an  hour.  The  explanation  of  the 
spe<>dy  death  is  mostly  found  post-mortem  in  thrombosis  of  the  right 
side  of  the  hearty  consequent  upon  stagnation  of  the  circulation  through 
it,  dependent  upon  tlie  collapsed  state  of  the  lung.  This  heart  thrombus 
has  one  of  two  results:  either  the  thrombus  is  propagated  into  the 
pulmonary  artery,  and  thence  into  fhat  branch  of  it  which  supplies  the 
unatiected  lung ;  or  an  embolus,  derived  from  the  heart  thrombus,  is 
driven  into  the  pulmonary  artery,  or  a  large  branch  of  it.  But  throm- 
bosis meet  to  explain  the  death  is  not  always  found :  sometimes  a 
latent  pericardial  effusion  is  present;  but  sometimes  nothing  sufficient 
can  be  found,  and  in  cases  of  this  kind  hypolhctical  explanations  have 
been  offered,  such  as  twisting  of  the  large  vessels  at  the  rtjot  of  the 
heart,  bending  of  the  inferior  vena  cava  at  an  acute  angle,  compression 
of  one  aui'icle  of  the  heart,  degenerative  changes  in  the  muscular  tiBsue 
of  the  heart. 

(iii.)  Frothy  serous  expectoration  sometimes  suffocates  the  patient 
during  or  soon  after  paracentesis  of  the  chest  (see  p.  376) ;  or,  in  very 
rare  cases,  may  even  supervene  upon  large  effusions  apart  from 
paracentCi^iH. 

VIIL  Treatment. — A.  In  the  treatment  of  pleurisy  with  no  liquid 
effusion,  the  main  indication  special  to  the  disease  is  to  relieve  |>ain. 
The  most  effectual  moans  of  doing  so  are  two :  subcutaneous  injection  of 
morphia  at  the  seat  of  pain,  or  the  ap|!lication  of  a  few  leeches.  In 
many  c^sos  nuieh  less  decisive  means  are  sufficient :  warmth  by  hot* 
water  fomentations  or  linseed-meal  poultices ;  a  mustard  poultice,  or  a 
ttirpcntine  fomentation. 

B.  The  treatment  of  pleurisy  w^ith  effusion  relates  almost  wholly  to 
removal  of  the  effusion. 

When  the  effusion  is  helieved  to  be  recent,  not  large,  and  not 
purulent,  it  is  best  to  defer  operation  for  a  w^eek  or  two,  so  as  to  see 
whether  the  liquid  can  be  removed  spontaneously  without  oiieration.  It 
is  probalile  that  absorption  may  be  assisted  by  sundry  means:  iodide  of 
potassium  in  moderate  doses  should  be  given  ;  the  affected  side  of  the 
cliest  should  be  jjainted  with  tinctiue  of  iodine  two  or  three  time;*  a  day ; 
blisters,  the  size  of  the  palm  of  the  hand,  or  less  according  to  the  size  of 
the  patient,  may  be  employee!,  one  blister  at  a  time,  and  the  sore 
allowed  to  heal  as  soon  as  possible.  In  the  case  of  children  blisters 
should  not  be  used. 

But  the  question  of  paracentesis  is  always  foremost  in  the  mind,  and 
may  be  discussed  under  four  ht^ads  :  when,  where,  and  how  the  operation 
should  l»e  performed,  and,  lastly,  certain  dangers  which  sometimes  attend 
the  operation.  The  age  of  the  patient  is  never  taken  into  consideration, 
I  ha%^e  treated  successfully  by  paracentesis  patients  three  months  old 
and  eighty -seven  years  old, 

L  IFhen  shoffll pamreutesis  he  perfoniwl? — The  answer  to  this  question 
depends  upon  the  quality  of  the  effusion. 


1,  Pud  must  be  removed  as  soon  as  possible.  If  it  be  blood j,  or  if 
the  pleura  contaiu  air  as  well  as  pus,  the  same  rule  hobJs  good.  Free 
evacuation  of  pus  may  be  expected  to  bring  the  jmtient's  temperature 
down  nearly  or  r^uite  to  the  normal ;  if  this  be  not  the  result,  we  nuiy 
assume  that  there  is  some  retention  of  pus.  Any  subscqnent  rise  of 
tenij>eraturej  after  a  fall  to  the  normal^  will  moat  likely  be  due  to  im- 
perfect drainage.  But  perfect  drainage  cannot  always  be  attained, 
eepecially  when  a  small  quantity  of  pus  is  secreted  in  an  inaicessiblo 
cavity  shut  off  from  the  rest ;  in  cases  of  this  kind  time  usnally  sur- 
mounts the  difficulty,  the  retaining  lymph  breaking  down  under  per- 
sistent drainage, 

2.  Serum  should  be  removed  by  paracentesis  in  all  cases  which 
present  an  effusion  so  great  as  to  fill  the  pleuia,  or  which  are  attended 
by  any  distress  of  breathing,  or  which  show  no  signs  of  lieing  absorbed 
after  a  week  or  ten  days  of  the  other  treatment  already  described. 

IL  flliere  should  paracentesis  he  performedJ— I.  When  the  effusion  is 
small  the  punctuie  must  be  marie  where  the  effusion  is  believed  to  be. 

2.  When  the  effusion  is  great^  su  that  the  [ileural  cavity  Js  full  or 
almost  full,  the  best  place  for  puncture  is  in  the  middle  line  of  the 
axillary  region,  about  the  horizontal  level  of  the  nipple  or  a  little  below 
it,  where  the  intercostal  spaces  are  wide  and  the  muscular  integuments 
thin.  Another  part  of  the  chest  which  is  often  chosen  for  puncture  is  a 
spot  just  below  the  angle  of  the  scapula,  but  the  lung  is  sometimes 
adherent  to  the  chest  wall  here,  and  will  therefore  be  pierced  by 
paracentesis ;  in  this  case  pneumothorax  is  apt  to  ensue,  and,  what  is 
a  result  far  worse,  but  less  frequent^  sloughing  of  the  jjerforated  lung. 
Probably  no  part  of  the  chest  can  be  chosen  as  being  entirely  free  from 
the  risk  that  paracentesis  may  ])erforate  collapsed  and  adherent  Inng, 
biit  the  risk  is  less  at  the  spot  first  recommended  for  the  place  of  puncture 
than  at  any  other  situation. 

III.  Ilo w  aho tdd  pa m ctn tesis  he  performed  f —  I ,  Ser ous  e ff u s i on  sh o uld 
be  removed  by  means  of  a  trocar  and  canula.  W^h ether  suction  be 
employed  or  not  is,  in  most  cases,  a  matter  of  no  great  consequence.  If 
stictian  be  not  employed,  a  canula  connected  with  a  long  india-rubber 
tube  should  be  used,  the  free  end  of  the  tube  being  kept  luider  liquid, 
80  that  no  air  can  enter  the  chest.  On  the  whole,  suction  is  to  be  pre- 
ferred, for  in  this  way  small  obstacles  due  to  fragments  of  lymph 
floating  in  the  scrtmi  can  be  overcome.  It  is  best  to  make  no  more 
vacuum  than  is  necessary  to  maintain  a  gentle  flow  of  liquid.  As  much 
liquid  is  to  be  drawn  off  as  possible  without  causing  any  serious 
discomfort  to  the  patient.  Suction  is  to  be  stopped  if  the  flowing  tluid 
become  blood\%  if  the  patient  feel  much  pain  in  his  chest,  or  if  he 
begin  to  cough  much ;  in  which  last  case  there  is  the  risk  of  serous 
expectoration  (p.  370). 

The  pain  of  puncture  is  diminished  if  the  skin  be  previously  frozen 
by  ice,  or  by  an  ether  or  chlorethyl  spray* 

It  happens  sometimes,  but  not  often,  that  the  most  powerful  suction 
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cause  of  this  difficulty  is  found  in  a  fragrraent  of  lymph  which  blocks  the 
canula  or  obstructs  its  orifice*  But  sometimes,  even  when  the  efTusion 
is  free  from  floating  lymph,  it  is  impossible  to  evacuate  the  chest*  Cases 
of  this  latter  kind,  which  are  uncommon,  are  probably  to  be  explained 
by  a  lung  rendered  inexpansible  by  thickened  pleura  or  by  obstructed 
air-tubes.  Nothing  more  can  be  done  than  to  draw  off  as  much  serum 
as  possible^  and  to  repeat  the  paracentesis  in  a  day  or  two. 

Very  often  a  single  paracentesis  cures  the  patient,  the  little  liquid 
left  being  soon  absorbed.  But  sometimes  the  effusion  returns,  and  the 
rule  of  practice  is  to  repeat  the  operation  as  often  as  seems  necessary. 
In  rare  cases  an  abundant  effusion  will  continue  for  an  indefinite  time, 
but  even  then  the  only  treatment  is  paracentesis  repeated  as  often  as 
necessary;  Drainage  by  a  permanent  opening  is  out  of  the  question, 
and  would  be  certain  to  convert  the  serous  effusion  into  empyema,  to 
the  great  danger  of  the  ijatient's  life. 

There  is  no  reason  for  fear  lest  paracentesis  alone  and  without 
drainage  should  convert  serous  effusion  into  pus,  provided  that  all  the 
instruments  used  be  surgically  clean. 

2.  Empyema  is  to  l>e  treated  by  incision  and  drainage. 

(i.)  When  the  quantity  of  pus  is  not  very  large  it  is  best  to  make  a 
permanent  opening  and  drain  at  once.  In  some  eases  thorough  and 
speedy  drainage  cannot  be  obtained  unless  a  largo  opening  ia  made  by 
excising  a  portion  of  one  of  the  ribs;  and,  therefore^  to  avoid  all  doubt 
upon  this  point  it  is  gootl  practice  to  resect  a  rib  in  all  cases. 

(ii.)  When  the  empyema  fills  the  pleural  cavity  it  is  safer  to  remove 
as  much  of  the  pus  as  possible  by  paracentesis  at  first,  and  to  make  the 
incision  a  day  or  two  afterwards.  The  sudden  discharge  of  a  very  large 
quantity  of  pus  from  the  chest  causes  a  great  shock  to  some  jmtients, 
and  previous  paracentesis  lessens  the  shock.  Paracentesis,  and  some- 
times even  a  single  paracentesis,  can  cure  empyema.  I  have  known  a 
single  paracentesis  cure  a  stinking  empyema  of  considerable  size.  And 
I  have  known  paracentesis,  which  removed  more  than  five  pints  of  pus 
from  the  pleura^  to  be  followed  within  a  week  or  two  by  effusion  of  clear 
serum  to  the  same  amount  in  the  same  pleura.  But  cases  of  this  sort 
are  very  uncommon,  and  incision  and  drainage  are  the  proper  treatment 
of  empyema. 

In  order,  then,  that  the  drainage  may  be  thorough  it  is  best  to  remove 
a  small  portion  of  one  of  the  ribs.  Incision  is  made  right  down  upon  the 
rib^  the  periosteum  is  separated  all  round  by  an  elevator,  and  the  rib  is 
divided  in  two  places  by  cutting  forcefis,  so  that  about  an  inch  can  be 
removed.  It  is  not  good  practice  to  swill  the  empyeraatous  cavity  out ; 
nothing  is  gained  by  removing  false  membranes  in  this  way ;  a  fcetid 
empyema  is  soon  deodorised  by  thorough  drainage  and  careful  antiseptic 
diessingj  and  even  if  not»  washing  out  does  not  help.  Moreover,  in- 
jections are  dangerous  if  there  be  an  ulcerous  opening  through  which 
they  can   enter   the  lung;  the  shock  which  immediately  ensues  upon 
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such  an  entmnce  puts  life  in  jeopanly.  Even  if  there  be  no  such 
ulcer,  injections  are  dangerous.  I  have  known  a  patient  die  very 
suddenly  dixi  irig  injection,  when  but  a  very  small  quantity  of  a  weak 
carbolic  acid  solution  had  been  injected  ;  no  chloroform  was  given,  and 
nothing  could  be  found  post  mortem  to  explain  the  death.  But  sudden 
syncofw  coming  on  in  this  way  is  not  alwa3'9  fatal.  The  cause  of  the 
syncope  is  not  understood  ;  a  case  has  been  recorded  in  which  the 
right  chambers  of  the  heart  were  found  post-mortem  to  be  distended  with 
gaa.  The  syncope  is  sometimes  followed  by  convulsions  and  coma ;  in 
this  case  death  usually  ensues  within  twenty- four  honrs.  If  the 
tein{>orature  rise  much  above  105'^  recovery  is  very  unlikely.  Yet 
recovery  even  after  convulsions  may  occur ;  temporary  palsy  of  a  limb 
or  of  one  side  of  the  body  has  been  rioted  upon  cessation  of  the  con- 
vulsions. In  other  cases  the  suddeu  syncope  has  been  attended  by 
palsy  without  convulsions,  by  spastic  rigidity  of  a  limb  or  of  the  jaw, 
or  by  aphasia  ;  these  symptoms  commonly  pass  away  in  an  hour  or  less. 
Convulsions  and  paralyses  of  this  kind  are  probaldy  epileptoid  in 
nature,  and  quite  different  from  the  paralyses  which  will  be  spoken  of 
hereafter,  and  which  are  duo  to  embolism. 

If  there  be  any  probability  of  the  coexistence  of  pidmonary  tubercle 
the  line  of  treatment  is  not  so  clear.  To  release  the  lung  from  compres- 
sion may  accelerato  the  infective  and  destructive  changes  going  on 
therein  *  to  say  nothing  of  the  debilitating  effect  of  a  free  purulent  dis- 
charge, which  there  is  but  small  chance  of  stopping.  Under  these  cir- 
cumstances it  is  best  to  resort  to  paracentesis  several  times  at  least,  the 
result  being  watched  before  proceeding  to  drainage. 

In  dealing  with  small  deeply-seated  empyema,  such  as  that  which  so 
often  leads  to  fa^tid  ex {Hjct  oration,  it  is  sometimes  necessary  to  remove 
portions  of  two  or  three  ribs,  so  that  adhesions  can  be  liroken  down  and 
the  cavity  opened  by  the  finger.  To  cut  through  the  lung  in  such  cases 
many  cost  the  {witient  his  life. 

For  a  day  or  two  after  opening  the  chest  the  discharge  will  probably 
continue  to  be  abundant.  It  will  then,  in  most  cases,  gradually  lesson 
until  it  ceases  altogether  in  a  few  weeks,  three  or  more.  In  proportion 
as  the  discharge  becomes  scantier  the  drainage-tube  must  he  shortened, 
so  as  to  allow  the  sinus  to  heal  from  the  bottom. 

The  temperature  ought  to  fall  almost  or  quite  to  the  normal  after 
the  pus  has  been  discharged.  Should  the  temperature  remain  raised, 
there  must  be  either  retention  of  pus  or  some  other  concomiLant  disease. 
When,  after  the  fever  has  ceased,  the  temperature  rises  again  there  is 
probably  retention  of  pus,  and  should  the  temperature  not  fall  again  in 
a  few  days  the  sinus  should  be  probed,  and  a  longer  piece  of  tube  be 
inserted  if  necessary.  But  the  temperature  will  often  rise  for  a  few 
days  without  obvious  retention  of  pus,  and  will  fall  again  without 
obvious  increase  in  the  amount  of  discharge. 

When  the  sinus  shows  no  tendency  to  close  it  is  best  to  wait  two 
or  three  months  before  undertaking  any  further  operation.     But  when 
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the  discliiirge  continues  for  a  longer  time  (and  iheso  remaika  apply  also 
to  cases  of  neglected  onipyema  which  has  been  allowed  to  open  spon- 
taneously), ami  it  seems  necessary  that  sonjisthiui;  else  should  bo  done 
(esjiecifdly  when  the  disciiari^e  remains  ahondant  and  tbo  health  of  the 
patient  sutlers),  a  more  cxvensivo  operation  must  be  performed.  Longer 
portions  (two  or  three  inches)  of  three,  four,  or  more  ribs  in  the  neigh- 
bourhood of  the  sinus  must  bo  resectcdj  so  as  to  allow  the  chest  walls 
to  fall  in  and  meet  the  lung.  The  casea  in  which  the  discharge  is  not 
finally  arrest(.nl  by  this  operaUou  are  very  few. 

IV,  Zkm(jcrs  iffptrnaYHfi'sis. — 1.  Serous  (or  albuminoid)  expectoration. 
Paracentesis,  by  suction,  of  a  pleural  etTusion  is  sometinxes  followed  by 
expectoration  of  blood-senim.  If  a  patient  begin  to  cough  much  during 
the  operation  it  must  be  stopped  at  once,  and  the  patient  be  carefully 
watched.  It  is  very  probable  that  a  small  -iuiount  of  serous  expectora- 
tion under  these  circumstance:^  h  not  uncommon;  it  is  only  when  the 
scce'iiju  is  (daindant  that  the  condition  is  dangerous  and  apt  to  end  in 
speedy  death.  Serous  expectoration  mostly  ensues  *Kiring  or  directly 
after  the  operation,  but  sometimes  an  hour  or  two  will  elapse  before 
the  secretion  becomes  dangerously  abundant ;  the  latter  cases  are  less 
seious,  AV'hen  abundant  serous  exjiectoration  follows  rapidly  upon 
paracentesis  the  jKiiient  may  die  sutlbcated  wit  bin  half  an  hour.  The 
stuff  expectorated  is  frothy,  viscid,  transparent ^  ueutnal,  or  alkaline, 
yellow  or  yellowish  green,  with  a  specific  gravity  of  about  1020,  and 
rendered  abuost  solid  by  heat  and  a  drop  or  two  of  acetic  acid. 
Chemically  the  sputum  consists  of  eerum-albiimin  and  a  little  mucin. 
On  standing  there  falls  a  scanty  deposit  of  pus  and  blood  corpuscles. 
Post-mortem  the  lung  is  oedematous,  and  usually  fully  expanded.  Con- 
comitant dise,ase,  such  as  disease  of  the  heart,  mediastinal  luuiour,  or 
ha^moptoic  infarcts^  favours  the  occurrence  of  serous  expectoration. 

2,  Pneumothorax  sometimes  follow^s  withilrawal  of  a  pleural  effusion. 
The  c  luso  is  not  always  the  same,  (i.)  In  some  cases  the  lung  has  been 
injured  by  the  operation,  an  accident  especially  apt  to  occur  when 
collapsed  lung,  undiscoverable  l>y  physical  examination,  is  adherent  to 
the  chest  wmH,  so  that  the  trocar  goes  through  the  lung,  (ii.)  Sometimes 
the  air  comes  from  a  spontaneous  rupture  of  the  lung ;  softened  tubercle 
may  give  way  ;  in  empyema  there  is  sometimea  a  small  ulcerous  breach 
in  the  surface  of  the  lung  existing  before  the  operation,  or  merely 
collapsed  lung  may  burst  in  soma  small  spot  in  the  process  of  expansion 
during  paracentesis  by  suction,  (iii.)  The  pus  of  empyema  sometimes 
contains  so  much  gas  dissolved  in  it  that  in  some  cases  this  is  a  very 
probable  cause  of  pneumothorax. 

3,  Hiemorrhage  from  the  pleuritic  membranes  is  sometimes  the 
result  of  paracentesis.  If  the  blood  tlow  at  all  freely,  the  operation 
must  be  stopjjed,  and  it  is  seldom  that  any  bad  consequence  follows. 
But  death  has  been  duo  to  this  cause,  the  pleural  cavity  being  found 
post-mortem  to  contain  a  large  quantity  of  blood. 

4,  Fatal  haemoptysis  has  ensued  upon  evacuation  of  empyema  in 
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pulmonary  phthisis,  which  has  gone  on  to  the  formation  of  cavity  con- 
taining a  small  aneurysm. 

5.  Embolism  of  distant  arteries,  by  coagula  dislodged  from  the 
pulmonary  veins,  may  be  the  result  of  paracentesis.  The  most  common 
result  is  hemiplegia  (see  p.  364),  which  is  usually  incomplete.  Embolism 
of  both  iliac  arteries  has  been  known  to  occur. 

6.  Sudden  death  has  followed  soon  after  paracentesis  in  rare  cases, 
even  when  the  pleura  has  not  been  washed  out  (see  p.  376).  In  one  case 
of  this  kind  the  right  side  of  the  heart  was  found  to  be  filled  by  a  clot, 
formed  in  all  probability  during  life.  In  other  cases  no  satisfactory 
explanation  of  the  death  has  been  forthcoming ;  all  operations  involve 
the  possibility  of  the  patient  dying  suddenly. 

The  treatment  of  foetid  expectoration  from  a  small  deeply-seated 
empyema,  which  cannot  be  laid  open  by  an  operation,  is  the  same  as 
that  of  a  similar  condition  in  phthisis. 

Subsequent  deformity,  —  Not  much  can  be  done  to  expand  the 
collapsed  lung,  and  to  counteract  the  deformity  of  the  thorax  and  spine 
which  is  apt  to  follow  upon  chronic  pleurisy.  Exercises  for  the  arms 
should  be  prescribed,  especially  such  as  tend  to  open  the  chest  in  front ; 
for  instance,  drawing  the  body  up  by  the  arms  clinging  to  a  horizontal 
bar,  skipping  backwards,  the  use  of  a  chest-expander  behind  the  back, 
or  of  dumb-bells  and  appropriate  drilling. 

Samuel  Gee. 
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PNEUMOTHORAX 

Hj/dropneumothorax  ;  Pyopneumothorax 

Definition.  —  By  pneumothorax  is  meant  the  presence  of  air  in  the 
pleural  sac.  Generally  speaking,  the  air  or  gas  is  accompanied  by  serous 
fluid  or  pus  ;  hence  the  synonyms  hydro-  or  pyo-pneumothorax  to  denote 
one  or  other  of  these  composite  conditions. 

Etiology. — Although  causes  leading  to  the  production  of  pneumo- 
thorax are  fairly  numerous,  most  of  them,  as  detailed  by  various 
observers,  are  of  remarkably  infrequent  occurrence ;  indeed  the  disease 
itself  may  be  said  to  be  rather  uncommon. 

The  oft-quoted  statistics  of  Saussier  (12)  give  the  relative  frequency  of 
the  causes  in  1 3 1  cases  as  follows  : — 


Phthisis  . 
Empyema 

Gangrene  of  lung  . 
Emphysema  of  lung 
Apoplexy  of  lung     . 


81 

29 

7 

5 

3 


Hydatids     .         .         .       1 


Fistula   between    pleura,    liver, 

and  intestine  .         .         .2 

Abscess  of  lung  .         .         .1 

Cancer  of  lung  ....     1 
Hemothorax     ....     1 


Even  this  considerable  list  is  by  no  means  complete,  and  several 
additions  have  to  be  made — most  of  them,  however,  of  rare  occurrence. 
For  example,  pneumothorax  may  be  brought  about  by  external  injury — 
such  as  a  perforating  wound  of  the  wall  of  the  chest,  by  the  wound- 
ing of  the  visceral  pleura  by  a  fractured  rib,  or  even  by  heavy  blows 
or  falls,  apart  from  wound  or  fracture.  Indeed,  cases  of  pneumothorax 
occur  from  time  to  time  of  which  no  cause  is  discoverable  (6). 

Internal  injury  also  must  be  credited  with  the  production  of  some 
cases  of  the  dise^e,  as  when  a  bougie,  in  its  passage  through  a 
cancerous  a3Sophageal  stricture,  has  perforated  the  diseased  wall  of  the 
tube  and  entered  the  pleural  sac.  Ulceration  of  a  bronchial  tube, 
however  produced,  is  another  possible  cause ;  perforation  of  the  diaphragm, 
brought  about  by  suppuration  resulting  from  a  perforated  gastric  ulcer, 
another ;  and  finally,  cases  occur  in  persons,  otherwise  apparently  in 
robust  health,  as  a  result  of  strain,  that  is,  of  strenuous  muscular  effort  with 
the  glottis  closed.  All  these  varieties  of  causes  group  themselves  in 
two  divisions  :  the  one  containing  those  in  which  the  perforation  causing 
pneumothorax  results  from  injury  or  disease  directly  affecting  the  lungs 
themselves,  or  the  bronchia  (and  this  is  the  more  important) ;  and  the 
other  containing  those  in  which  the  causes  of  perforation  are  external  to 
the  pleura.  An  additional  variety  is  attributed  by  some  authors  to  the 
gaseous  decomposition  of  liquids,  such  as  pus,  pathologically  present  in 
the  pleura;  this,  if  it  ever  occur  at  all,  is  infinitely  rare;  there  is 
good  reason  to  doubt  whether  it  does  occur. 
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AU  ob»en'ors  are  agreed  that  pnlmonarj  tuherculosis,  picichicing  per- 
foration hy  ulceration  of  the  visceral  pleura^  is  by  far  the  iiitist  fre*juent 
cause  of  pneumothorax ;  and  most  of  them  place  the  proportion  of  such 
cases  at  aliout  90  per  cent  of  the  whole.  The  relative  frcquenty  of  the 
disease  In  cases  of  phthisis  is  variously  stated  by  difTerent  authorities  as 
being  from  3  to  14  per  cent  (4).  My  own  experience  would  suggest  the 
smaller  number  as  being  nearer  the  general  average.  It  was  found 
present  twice  only  in  6u  post-mortem  examinations  matle  on  cases  of 
phthisis  at  the  Middlesex  Hospital  in  the  years  1877,  1878,  and  1879, 

It  should  be  added  that  men  are  more  apt  to  be  attacked  by  pneumo- 
thorax than  women  ;  and  it  is  a  disease  especially  of  the  earlier  perio<ls 
of  adult  liftv  Til  is  latter  is  to  be  expected  from  its  connection  with 
jndraonary  tulHTculosia. 

Patholog'y  and  Morbid  anatomy. — ^The  mode  in  which  air  gains 
access  to  the  pleura  in  such  cases  as  those  of  external  injury,  or  the 
bursting  of  an  empyema,  are  so  obvious  as  to  require  no  explanation. 
With  regard  to  the  tubtirculous  cases,  which,  as  we  have  seen,  form  an 
enormous  majority  of  the  whole,  it  is  in  the  acute  fornix  that  pneumo- 
thorax is  most  apt  to  ocenr.  Those  in  which  the  disease  of  the  lung 
progresses  slowly  are  comparatively  little  likely  to  perforate,  owing  to 
the  formation  of  protecting  adhesions  between  the  viscend  and  parietal 
layers  of  the  pleura.  In  the  former  class  of  cases  tuberculous  masses 
become  softened,  and  break  dowu  close  under  the  sur-faee  of  the  lung; 
necrosis  of  the  overlying  portion  of  the  pleura  takes  place  ;  and  some 
effort,  or  an  attack  of  coughing,  is  sutficieni  to  determine  a  rupture,  or  it 
may  occur  withcjut  any  apparent  exciting  cause. 

In  connection  with  this  portion  of  the  subject  it  is  interesting  to 
note  how  the  consonative  processes  of  nature  tend  to  the  prevention  of 
pneumothorax.  In  the  more  slowly  progressive  cases  of  pulmonary 
tuVjcrculosis  perforation  of  the  pleura  is  anticipated  lij  the  formation  of 
inflammatory  adhesions^ — such  inflammation  being  apparently  set  up  by 
the  commencing  necrosis  of  the  pleural  tissue.  AVerc  it  not  for  this, 
pneumothorax,  instead  of  being  a  somewhat  uncommon  event,  would  be 
a  very  frequent  if  not  an  invaiiable  incident  in  the  course  of  caseous 
tubercle  in  the  lungs. 

In  a  few  insUneea  the  perforation  seems  to  take  place  by  the  extension 
towards  the  surface  of  a  cavity  itself,  or  by  a  sinus  proceeding  from  the 
cavity.  With  very  rare  exceptions  the  disease  is  unilateral ;  and  the  left 
pleura  is  much  more  frequently  the  seat  of  the  lesion  than  the  right. 
Usually  there  is  only  one  perforation,  which  may  be  found  at  almost  any 
part  of  the  lung.  The  common  site,  however,  is  the  lower  part  of  the  upper 
lobe,  or  the  upper  pirt  of  the  lower  lobe ;  and  the  reas(ui  for  this  is  that 
the  higher  parts  of  the  liuig  are  usually  the  seat  of  pleural  adhesions, 
which,  as  we  have  seen,  prevent  perforation. 

The  size  of  the  perforation  varies  much  ;  in  great  degree  according 
to  the  length  of  time  the  patient  siu'vives.  It  may  be  large  enough  to 
admit  the  tip  of  the  finger,  or  so  small  as  to  be  discerned  with  difficulty ; 


J 


indeed,  it  is  often  not  discovered  nt  all,  being  overlaid  ^v^th  lympb  which 
has  become  organised  in  the  rc])air  of  the  niisehief.  The  opening  may 
be  direct  or  vulvular;  and  these  conditions  have  an  important  bearing  on 
treatment  and  prognosis,  as  well  as  on  the  amount  of  antfering  to  which  the 
occurrence  of  the  lesion  gives  rise.  When  the  perfonitiori  Uikcs  phice^ 
the  elastic  traction  of  the  aifected  lung  is  neutralised,  and  the  he^irt  and 
mo^^iastinum  are  displaced  towards  the  sound  side.  If  the  opening  be 
direct  and  free,  air  passes  out  of  the  pleural  sac  as  well  as  into  it,  and 
there  may  be  no  intrapleui'al  pressure ;  if,  on  the  other  hand,  the  opening 
be  valvular,  air  enters  the  |>leuni  during  inspiration,  and  as  the  respiratory 
movement  is  reversed,  the  valve  closes  bo  that  no  air  can  escape :  the  con- 
sequence is  that  the  pleura  gradually  becomes  as  lull  of  air  as  Indging  of 
the  chest,  shrinking  of  the  lung  on  the  ailected  side,  depression  of  the 
diaphragm,  and  displacement  of  the  mediastinum  will  permit  (llde 
article  "Intrapleural  Tension/' p.  335).  The  quantity  of  gas  present 
de[K?nds  on  various  eireumstancea — ehielly  on  the  presence  of  serum  or 
pus  in  the  pleura,  and  the  condition  of  the  lungs  themselves,  especiidly 
of  that  which  is  perforated.  Adhesions  and  consolidation  tend  to  mini- 
mise the  quantity,  while  the  opposite  conditions  favour  the  hirgest 
possible  accimiulation. 

The  gas  itself,  as  regards  its  chemical  composition,  very  much  re- 
sembles expired  air ;  it  consists  of  nitrogen  with  oxygen  and  carbonic 
acid,  together  with  sulphuretted  hydrogen  in  cases  where  a  foetid  liquid 
is  also  present  in  the  pleural  cmity.  The  proportion  of  oxygen  and 
carbonic  acid  may  vary  from  time  to  time;  but  this  matter,  however 
interesting,  Is  of  no  practical  importance. 

When  a  nipturc  of  the  pleura  is  due  to  one  of  the  simpler  causes — 
such  as  injury  or  the  giving  way  of  an  emphysematous  vesicle,  the 
opening  is  soon  closed,  the  air  becomes  absorbed,  and  the  previous  state 
is  completely  restored.  But  it  is  different  with  the  tuberculous  per- 
foration :  here,  owing  to  the  leakage  of  septic  liquid  from  the  pulmonary 
cavity  into  the  jilenjii,  acute  inflammation  of  the  pleural  membrane  is  set 
up,  which  may  be  l>oth  intense  and  widespread.  F^ollowing  this  comes 
more  or  less  rapid  effusion,  which  is  most  likely  to  be  purulent. 

On  posirnorkm  tjaminaiifm  the  escape  of  pent-up  air,  when  the  cut 
is  made  through  the  chest  wall  for  removal  of  the  sternum  and  rib 
cartilages,  may  bear  ^vitness  to  the  intrapleural  pressure  which  sometiraee 
exists.  The  mediastinum  and  heart  are  displaced  towards  the  sound 
side ;  and  shrinking  of  the  aftecled  imig,  much  or  little  according  to 
its  condition  as  regards  intrinsic  disease  or  adhesions,  will  be  obser^ved- 
Whero  the  pneumothorax  has  lasted  for  some  time  the  pleural  surfaces 
are  covered  with  quantities  of  lymph  (the  result  of  the  pleurisy),  which, 
as  before  mentioned,  may  render  the  discovery  of  the  perforation  difficult 
or  even  impossible.  In  ordinary  cases  the  lung  may  \m  adherent  in 
part  to  the  chest  wall  at  the  apex,  and  may  be  the  seat  of  cavities 
and  of  Uixlides  of  caseous  tubercle.  The  opposite  lung  may  show  a 
similar  state]  or,  if  the  perforation  have  occurred  early  in  the  history 
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of  the  tulKTCukms  comlition,  it  may  be  perfectly  sound.  Tlie  pleura 
conUiins  serous  tluid  or  pus,  the  quality  uf  the  liquid  as  wtll  as  its 
quantity  depending  to  some  extent  upon  the  time  which  has  ehtpsed 
dnce  the  occurrence  of  the  perforation.  Exceptions  to  this  rule,  how- 
ever, m\v  he  foun*l  in  crises  wliich  have  proved  rapidly  fatal,  as  there 
.atoy  n«it  have  been  time  for  an  obvious  clFusion  to  take  place. 
'*  Symptoms. — In  the  ordinary  case  the  |>iitient,  perhaps  during  a  fit  of 
coughing,  is  attacked  by  agonising  pain  in  the  chest,  a  feeling  as  of 
something  having  given  way^  and  perhapii  of  fluid  trickling  down  inside 
his  che*t,  together  with  gre^it  dithcnlty  of  breathing.  Any  of  these 
symptoms,  liowever,  may  be  wanting ;  in  some  ca^es  all  of  them  may  be 
camputitively  iriconsjueuous.  Nor  will  thi.s  appear  strange  when  we 
consider  that  the  acciijent,  as  it  may  be  called,  of  pneniiiothorax  often 
occurs  in  pitients  already  aetitely  ill,  with  ra[ndly  ca.seating  or  softening 
tulMarcle,  prol>a]ily  confined  to  bed^  and  Bufibring  from  respirator}^  dis- 
comfort and  thoracic  pain.  Pulse  aufl  respiration  rate  are  lioth  increased, 
the  latter  more  so  than  the  former  ;  the  imtient  is  cyauosed,  the  expression 
anxioiis,  the  alH5  nasi  working,  the  heart  pal[iitating,  the  extremities  cold, 
the  voice  we^k,  the  tomperatnre  lowered,  and  the  hody  bathed  in  cold 
sweat — in  fact,  iis  regai'ds  his  general  condition  the  jmticnt  is  in  a  state 
of  collapse.  Dyspruea,  which  is  {lerhaps  the  most  characteristic  of  the 
symptoms,  is  often  extreme  and  distressltig,  the  patient  feeling  as  if  he 
were  about  to  be  suffocated.  It  is  most  marked  when  the  perfora- 
tion through  the  phuira  is  vaKnilar,  because  the  condition  prodncing 
dyspntea  is  aggravated  with  every  inspiration  ;  and  it  may  readily 
happen,  especially  if  the  function  of  the  opposite  Inng  be  impaired  by 
disease,  that  the  ease  may  speedily  have  a  fat<it  issue.  The  decubitus 
of  the  patient  varies  a  good  deal  in  different  cases.  There  may  be 
orthopncea.,  or  he  may  lie  half  propped  up  on  the  back,  or  on  either  side. 
In  a  ease  recently  oliserved  the  position  chosen  ivas  semi  prone  towards 
the  soimd  side,  with  the  head  h:>w. 

Physical  sig'ns  are  often  more  definite  than  the  symptoms.  The 
following  points  are  to  be  noted  : — 

Inspcciian, — The  shoulder  of  the  alTected  side  is  elevated,  the  inter- 
costal spaces  pirtially  or  wholly  obliterated^  the  side  distended,  and  the 
move ni e  1 1  ts  of  re^pi ra tion  di nd n ish ed  oral toge ther  absent.  Th e  respira tory 
movements  of  the  soufid  side  are  correspondingly  exaggerated.  The 
heart  s  maximum  im|>nlse  may  be  seen  displaeefi  towards  tlie  sound  side ; 
ahhongh,  owing  to  the  ra^nd  and  disturhcrl  respiratory  movements  together 
with  the  weakness  of  the  heart's  action,  it  may  be  ditHcult  to  make  out. 

Palpaikm, — This  me^ans  may  enable  the  last  named  point  to  he  more 
difltinetly  j>erceivcd  ;  and  by  it  we  can  also  appreciate  the  diminution  or 
abolition  of  rcspiiatory  movements :  tactile  fremitus  is  also  aliolished. 
Displacement  downwards  of  the  Hver  or  spleen  may  1k3  observed  according 
to  the  side  affbcted  ;  and  tfio  displacement  may  Ije  very  considerable  in 
amonnt  if  the  pleural  ca\ity  contain  much  air  or  licpiid,  or  both.  This 
change  has  an  important  bearing  upon  treatment,  since  downward  diB- 
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pU<.vmo»it  of  tlio  (lia.phragra  forma  aiich  ii  large  packet  for  the  accumula- 
tion of  pus  thiit  its  aiiiount  is  very  apt  to  be  iniderostimated ;  tUna  stepfl 
for  iu  prompt  renjoval  mi\y  not  he  taken. 

}*enusskfn, — The  presciicQ  of  air  in  the  pleura  gives  rise  to  a  marked 
ehango  in  the  percussion  resonance  ;  the  note  is  over-resonant,  and  may 
gonenilly  bo  deseribod  as  tympiiiiitie.  When  the  tension  of  the  walls, 
however,  becomes  very  gre;it,  there  h  a  change  in  the  note,  so  that  it  is 
8hort<?t'  and  of  higher  pitch,  and  hence  of  a  less  tympanitic  quality*  The 
**cnu'ki!d  put"  fioimd  might  be  expected  in  cases  where  the  perforation 
between  the  lung  and  pleural  cavity  h  open  and  free  ;  and  some  writers 
state  that  i4  is  present  occasionally,  although  rarely.  The  characteristic 
note  may  not  he  made  out  o^'er  the  whole  of  the  aflected  side ; 
adhesions  fixing  a  portion  of  lung  to  the  thoracic  wall  may  prevent  it, 
and  this  condition  is  of  course  nrxost  fretpiently  observed  at  the  apex  of 
the  lung.  Or  the  presence  of  an  accumulation  of  liquid — purulent  or 
otherwise— at  the  liasc  of  the  pleural  cavity  will  cause  a  didness  in  the 
percussion  note  over  the  arcii  so  occupied.  In  the  latter  case  the  didne^ 
and  tyiupanitic  resonance  may  be  made  to  alter  their  relative  positions 
by  changes  in  the  position  of  the  patient's  chest. 

The  normal  area  of  ciirdiac  dulneaa  is  abolished  in  cases  of  left-sided 
pneumothorax  ;  and  in  any  case,  owing  to  great  displacement  of  the 
medisistiiuim,  the  tympanitic  note  often  encrotiches  considerably  on  the 
sound  side. 

Lastly,  there  is  what  is  known  as  the  bell  soand,  the  "  bruit  d'airain  '* 
of  Trousseau,  an  interesting  phenomenon  which  may  be  said  to  belong 
partly  to  the  domain  of  percussion  and  partly  to  that  of  auscultation.  It 
is  recognised  when  some  pirt  of  the  side  which  is  distended  with  air  is 
auscul tailed,  while  a  coin  jjlaced  on  another  part  is  struck  with  another 
coin  or  some  similar  hard  substance,  such  as  a  key.  The  sourul  convt^yed 
to  the  ear  of  the  listener  Is  of  a  ringing  metallic  quality  often  closely 
resembling  the  tiidvling  of  a  small  bell 

Ausculiation. — When  the  opening  is  vaU^dar,  and  the  pleura  has  become 
as  full  of  air  as  possible,  no  breath-sound  may  be  audible,  except  pcrhapa 
along  the  spine  wliere  the  compressed  lung  lies  ;  but  wlirii  the  upt^uing  is 
patent,  breathing  of  an  amphoric  quality  is  well  heaixi,  as  a  rule,  both 
with  inspiration  and  expiration. 

It  was  foniierly  thought  that  there  must  be  a  passiige  of  air  through 
the  perforation  in  order  that  breath-sounds  maybe  heard,  but  this  opinion 
is  no  longer  held.  If  air  enter  and  leave  the  Ituig  at  all,  as  it  may  do  in 
parts  where  adhesions  have  prevented  complete  collapse,  breath-sounds 
of  the  f|uality  referred  to,  althou;:;h  dist44nt  and  fccl>ly  conductcil  to  the 
ear  of  the  obs^erver,  may  often  be  heard,  even  through  the  pneumothorax^ 

The  amphoric  breath-sound,  when  present,  is  most  likely  to  be  easily 
detected  just  over  the  site  of  perforation.  Voice  and  cough  sounds  have 
a  metallic  ring  in  cases  where  the  opening  into  the  pleural  CJivity  is  free  ; 
and,  in  connection  with  the  cough  especially,  the  phenomenon  knowu  by 
the  name  of  '*  metallic  tinkling  "  is  often  well  heard.     It  is  not  due,  as 


A 


PNE  UAWTHORAX 


383 


was  thought  by  L'lonnoc,  to  drops  of  6iii(l  fulling  in  the  uir-filled  cavity  ; 
but  it  may  be  produced  by  various  adventitious  sounds  ha\nng  their 
origin  in  the  lung.^ 

Finally,  theie  is  the  succussion  sound,  of  ton  associated  with  the  name 
of  Hippocrates,  bccfiiise  it  was  first  described  by  him.  To  elicit  it,  the 
patient^  preferably  sitting  up,  is  8haT7>ly  joltetl  or  shaken,  while  the 
obtien'er  has  his  car  applied  to  the  chest ;  or,  if  not  acutely  ill,  he  may 
be  iTiiwio  to  shake  himself  so  ixa  to  bring  out  the  sound.  It  is  caused  by 
the  splashing  of  the  Hiiiiid  ctlusion  \\\  the  cavity  containing  also  air,  just 
as  It  would  be  pixKluced  in  a  cask  having  similar  contents  ;  and  it  is  of 
the  raet^illic  ringing  f{Uality  which  characterises  all  the  adventitious  souuda 
of  pneumothorax.  The  jiatient  himself  may  be  conscious  of  the  presence 
of  tiuiil  in  his  chest,  while  under  examination  he  may  both  hear  and  feel 
the  sphishing  of  the  tiitid. 

Diagnosis. — As  many  of  the  phenomena  accompanying  the  majority 
of  case«  of  pneumothorax  are  of  a  definite  and  striking  character,  the 
diagnosis,  generally  speaking,  is  not  a  matter  of  much  diliiculty.  The 
essentia]  points  arc :  over-resonance ;  absence  or  great  enfeeljlcment  of 
breath-sounds  (these,  if  present  at  all,  being  of  amphoric  <|uality)  ;  displace- 
ment of  the  heart,  and  the  bell  Bound.  These  are  perhaps  more  than 
enough  for  diagnosis  ;  and  they  are  neeessardy  strengthened  if  we  have 
a  history  of  sudden  attack  of  |Kiin  in  the  chest  with  dyspno?a.  The  only 
class  of  cases  at  all  likely  to  give  rise  to  doubt  are  those  in  which  the 
pneumothorax  is  partial,  and  limited  ly  old  adhesions  between  the  pleural 
layers. 

From  emphyserafi,  which  in  some  points  may  seem  to  resemble 
pneumothorax,  the  distinction  is  easily  matle  \\y  the  fact  that  emphysema 
is  bilateral,  and  that  in  it  there  is  no  lateral  displacement  of  the  heart 
and  no  hell  sound ;  also,  that  the  resonance  of  emphysematous  lung  is 
not  80  tympanitic  as  is  the  rule  in  pneumothorax^  It  must  be  admitted, 
however,  that  rare  instances  occur  in  which  the  distinction  is  a  fair  point 
for  discussion,  I  can  recall  two  such  cases:  the  diagnosis  of  emphysema, 
however,  wfis  duly  made  in  both  crises. 

From  a  large  pulmonary  vomica  pnetimothorax  is  distinguished  by 
the  absence  of  the  bell  sound,  a  duller  tiuality  of  re4§onance,  even  where 
the  C4>nditionR  of  the  cavity  are  most  fa^'ourablo  for  confusion  of  diagnosis, 
and  the  absence  of  displacement  of  the  heart ;  oi\  at  any  rate,  if  the 
be  displaced,  it  is  towards  the  attected  side,  and  is  due  to  coiilnic- 

^  In  ft  case  iteii  bjr  me  about  fifteen  years  ago  in  a  healthy,  athletic  young  mAii  of  fjome 
twenty  years  of  fl|fe,  the  avr  escaped  into  the  pleural  caiity  with  a  fiiictejision  of  tirikks  or  clicks. 
These  were  audible  iu  all  parts  of  the  largo  rooni,  aufl  continued  wutil  the  faoiily  meiiiciil 
otiefiidant  arrivecl,  prohahly  two  hours*,  »o  tliat  he  also  heard  Iheni  plainly.  Before  my 
animal  they  hail  ceased.  I  3ug:g:e8ttHl  that  the  soundii  were  duti  to  a  ruptore  of  a  tiny 
tmbble  at  each  bsue  of  air.  Their  frequency  vartetl,  they  came  omuh  foster  at  lir^t  and 
jfww  rarer.  lnnpi ration,  at  any  rate  at  first,  inrreiL*wd  the  uimther  dnd  loudness  of  the 
tinkles.  The  n4pture  uas  bronght  about  by  on  attempt  to  heud  tht?  body  bDckwardw  so  a^i, 
if  poesible,  to  touch  the  gronnd  with  the  bauds  without  removing  tbe  toea  from  a  Hue,  ITie 
pi^^Qt,  whoKc  pneumothorax  ou  our  exauiiiiatitJU  was  considerable,  soou  got  well  and 
haa  remained  welL— -£d. 
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tion  of  the  \\u\^.  The  side  of  cheat  affeeted  would  also  be  rathor  retracted 
than  distnndud  MeUillic  tinkling  and  amphoric  hrcath-sounds  tna}%  of 
coui*sD,  both  bo  obtained  in  cases  of  cavity ;  and,  indeed,  even  the  siiccus- 
sion  soun<i,  if  the  cavity  be  large  and  contain  a  r|uantity  of  Utjuid. 

From  pyopneumothorax  subphrenicus^ — the  name  given  hy  Leyden  (10) 
to  a  condition  in  which  an  abscess  cavity  receivin»(  air  through  a  fistulous 
perl* (ration  from  an  air-containing  riscus  (most  commonly  j>erforating 
ulcer  of  the  stomach)  is  found  hrdow  th*3  diaphragm,  tho  principal  guide 
to  diagnosb  is  to  be  found  in  the  history  of  the  case. 

Lastly,  resonance  and  breath -sounds  somewhat  resembling  those  of 
pneumothorax  are  occasionully  found  at  the  apex  of  the  hmg  in  eases  of 
pleural  eH'usion ;  and  sometimes  over  pirt  of  a  lung  consolidated  hy 
pneumonia.  The  site  of  the  physical  signs  here,  and  a  careful  estimation 
of  the  condition  geneially,  will  jjrobably  prevent  any  mistake  in  such  cases. 

A  few  other  rare  conditions^  such  as  hernia  of  a  part  of  the  st*»maeh, 
or  colon,  through  the  diapln-agm,  have  simidatcd  pneumothorax :  sucli  an 
accident  is  usimlly  the  result  of  injury,  and  it  can  generally  be  distin- 
guished without  much  troul>lo. 

Should  tliere  be  any  flifheulty  in  deciding  on  the  causation  of  a  case 
of  pneumothorax,  the  withdrawal  of  a  few  djops  of  fluid  hmn  the  pleural 
cavity,  if  such  be  present,  and  its  examination  for  tubercle  bacilli  may  be  of 
material  hcl[i,  Thia  was  done  in  a  case  recently  under  my  owti  cara,  and 
it  furnisheil  positive  results.  Careful  attention  to  the  physical  signs  and 
symptoms  of  the  ease  will  probably  enable  the  physician  t*j  arrive  at  the 
correct  conclusion  as  to  the  nature  of  the  perforation  in  the  hmg,  which 
is  important  from  the  point  of  view  of  treatment. 

Prognosis. — -The  prospects  in  a  c<u^c  of  pneumothorax  depend  chiefly 
on  its  cause.  In  the  simple  and  traumatic  chiss  of  cases  the  opening  soon 
becomes  sealed  by  inflammatory  exudation  and  the  air  is  absorbed.  In 
all  the  other  varieties  prognosis  must  lie  guided  pmctically  by  the  under- 
lying disease.  The  tuberctdous  eases,  which,  as  we  have  seen,  form  a  large 
majority,  end  for  the  most  part  unfavounibly,  and  that  at  no  dist/uit  dat«> 
The  shi:>c]v  and  intensity  of  the  early  symptoms  may  even  cut  life  short  in 
a  few  hours.  At  the  same  time,  much  depends  npon  the  condition  of  the 
op[K>sito  lung,  as  well  as  upon  the  presence  of  adhesions  limiting  the 
extent  of  the  pneumothorax  in  that  which  has  become  |>erforat€i 
Although  it  may  seem  paradoxical  to  say  so,  pitient^'*  who,  before  the 
occurrence  of  the  pneumothonix,  had  been  in  €omi>iin\tively  sound  Con- 
di ti<>n  are,  so  far  as  pneumothorax  is  concerned,  in  greater  danger  than 
those  whose  alTecte<l  lung  has  been  much  crippled  by  disease;  and  this  is 
chiefly  due  to  the  fact  that  in  the  latter  case  the  system  hcus  gradimlly 
adapted  itself  so  far  to  its  changed  conditions  as  to  tolerate  an  amotmt 
of  interference  with  normal  function  which  would  excite  much  greater 
disturbance  if  it  fell  upon  the  patient  with  all  its  force  suddenly.  The 
same  thing  is  seen  in  cases  of  ordinary  pleuritic  effusion.  If  this  occur 
very  slowly,  the  physical  signs  may  indicate  that  one  side  is  pi'actically 
full  of  fiuidj  and  no  respimiory  distress,  ajjart  from  exertion,  may  bo 
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compUined  of ;  while  a  sccomi  case  in  wLich  half  the  quantity  of  ffnid  is 
preHuut  may  bo  chanietorised  by  great  (lyqwui^a  if  the  accumulation  have 
beou  rapid. 

Both  clinical  and  patholopc^il  experienco  go  to  show  that  even  in 
tuberculous  crises  of  pneumothorax  rare  cures  have  taken  placo ;  but  in  the 
great  majority  the  outlook  is  a  ^ery  dismal  aiirl  discouraging  one. 

Treatment, — In  most  crises  this  cau  only  be  palliative  and  aymptom- 
atic.  So  far  as  dnigs  are  concerned,  opiates  and  stimulants  compose 
practically  all  the  mcdicineft  likely  to  bo  useful.  Moq ihinc,  cither  by  the 
mouth  or  subcutivncoiLsly,  is  perhaps  the  best  of  the  former  class ;  alcohol 
in  some  fonii  of  the  latter,  but  its  offoct^  may  be  helped  by  ether  and 
ammonia.  The  opiate  acts  benefieially  by  relieving  pain,  checking  the 
cough,  and  diminishing  the  discomfort  of  the  patient  generally,  especially 
that  resulting  from  the  dys^pntea ;  and  the  stimuhints  are  calkxJ  for  l»otb 
to  countenict  the  collapse  first  oeeurring,  and  to  help  the  heart  to  carry 
on  its  work  in  which  it  is  handicapped  l*oth  by  the  alteration  in  its  posi- 
tion and  the  obstructim  of  the  circulation  through  the  compressed  lung 
tissue.  Home  extenuil  applications  are  useful.  Dry  cupping  may  l)o 
recommended  if  the  dyspntca  and  cyanosis  be  gi'cat ;  and  where  pain, 
resulting  from  the  accomfwinying  pleurisy,  is  much  complained  of,  the 
appliciition  of  two  or  three  leeches  and  hot  fomentations  are  likely  to 
give  relief.     Subsequently  strapping  the  side  may  lie  thought  of. 

Sooner  or  later  the  qtiestion  of  {^iracentesis  wilt  in  most  cases,  have 
to  be  considered.  If  there  l>e  evidence  that  tlie  pressure  within  the  thorax 
is  considerable,  we  have  pmcticilly  no  choice ;  especially  if,  owing  to  the 
valvidar  character  of  the  perforation,  this  pressure  be  increasing.  A  tine 
trocar  should  be  used,  l*ut  no  aspiraticm.  The  danger,  of  conn^e,  is  that 
the  diminution  of  the  in tm- thoracic  pressure  may  encourage  the  reopening 
of  the  perforation  which  may  have  been  closed  by  l}'mph,  a  condition 
on  which  our  hopes  for  a  cure  of  the  pneumothorax  depend  j  but  it  is 
bett4?r  to  run  this  risk  than  to  allow  the  patient  to  die  from  asphyxia  and 
exhaustion.  If  the  opening  should  not  have  closed,  the  passage  of  the 
trocar  will  at  least  do  no  harm,  and  it  will  enable  the  presence  or  absence 
of  in tra-pleumi  pressure  to  be  demonstrated.  After  puncture,  strapping  of 
the  alfected  side,  in  order  so  far  to  prevent  the  recurrence  of  distension, 
may  l>e  eraploye<l  in  some  cases  with  advantage.  The  only  danger  which 
attends  puncture  is  that  subcutti neons  emphysema,  partial  or  general,  may 
spread  from  the  seat  of  it ;  but  this  rarely  happens,  and  all  risk  may  be 
practically  abolished  by  keeping  up  a  little  pressure  on  the  wound  after 
the  puncturing  instrument  has  been  mthdrawn. 

In  any  case  ^vhen  there  is  evidence  that  the  pleuml  cavity  is  partly 
occupit5«j  with  liquid,  it  is  wise  to  explore  from  time  to  time  to  ascertain 
the  nature  of  the  liquid.  If  serous,  the  general  condition  of  the  patient 
wiU  be  no  worse  than  if  air  alone  were  present ;  prulmbly  indeed  better, 

the  pressure  exerted  on  the  lung  may  tend  to  check  the  progress  of 
disease  in  it,  and  will  promote  the  effectual  sealing  up  of  the  perforation. 
If  the  liquid  bo  foetid  pus,  nothing  but  harm  can  come  from  letting  it 
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vemiiln  in  the  pleura,  and  it  oii^ht  to  be  fr«?c4y  evacuated  at  onvtx  15ut 
there  is  an  intermediate  class  of  cases  in  which  the  Huid  is  pni^lent,  not 
fa?tid  J  and  it  is  more  difficult  to  diicide  what  should  be  done  herc»  and 
when.  In  such  a  case^  if  the  pneumothorax  have  resulted  from  the  rup- 
ture of  an  empyema  into  the  lung,  the  chest  should  be  freely  opened  and 
draine<l ;  and  the  Siime  would  hold  good  if  the  empyema  had  ruj^turcd 
through  the  chest  wall,  the  opening  which  nature  makes  not  l>eing,  as  a 
rule,  sufficient  for  free  drainage.  And  even  in  the  case  of  jjyopneumo- 
thonix  of  tuberculous  ongin,  a  consideration  of  general  pnncijiles  dictates 
the  free  evaetiation  of  the  pus,  the  case  being  thus  converted  into  an 
empyema  with  some  chance  of  the  perforation  in  the  lung  being  elosed^ 
followed  by  slight  re- expansion  of  lung  and  obliteration  of  the  pleural 
cuvitj.  It  is  true  that  tnl>crculoiis  patients  in  whom  this  is  done  rarely 
recover ;  this,  however,  is  not  because  of  the  removal  of  the  pus,  but  of 
the  progress  of  the  dise^ise  which  produced  it.  On  general  grounds  it  is 
something  of  an  opprobrium  to  allow  a  patient  to  die  with  a  large 
quantity  of  pus  in  his  chest. 

The  diet  should  be  light  and  nutritions,  and  the  V>owels  must  not  bo 
allowed  to  become  constipated.  The  treatment  does  not  differ  otherwise 
from  that  of  phthisis  pure  and  simple. 

The  question  of  propIii/htxL^  is  a  more  difficult  one,  and  has  reference, 
of  course,  almost  solely  to  tuberculous  crises.  In  them,  as  has  been  pointed 
out  by  Dr.  Henry  Thonjpson  (14),  there  may  be  a  warning  of  coming 
danger.  His  view  k  that  a  hint  of  impending  perforation  may  be  foiuid 
in  a  |>ersistont  and  prolonged  decubitus  on  one  side,  on  account  of  pain 
and  cough  when  lying  on  the  other  side  la  attempted  ;  and  that  stich  a 
condition  suggests  the  presence  of  cavities  underneath  a  part  of  the  pleura 
unprotected  by  adhesions ;  for  with  adhesions  there  would  be  no  such 
severe  and  continuous  pain.  Under  such  circumstances  stnipping  of  the 
aide  is  more  than  ever  advisable  ;  medicines  should  he  administered  to 
keep  down  the  cough,  w^hich  in  these  cases  is  apt  to  be  frequent  and 
exhausting,  as  well  as  superHuous  ;  this  form  of  cough,  says  the  author, 
**  is  imminently  dangerous  from  the  strain  it  put«  upon  the  damaged  lungs, 
and  upon  their  fmil  investing  membmnes/'  Every  physician  must  have 
seen  cases  which  correspond  exactly  to  his  description. 


David  W,  Finlay. 
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N,B, — Dr.  Frederick  T.  Roberts's  article  on  "  Diseases  of  the  Mediastinum 
and  Thymus  Gland  ^^  has  been  carried  fom'ard  to  the  end  of  the  Diseases  of  the 
Chest,  in  the  sixth  volume,  where  fuller  justice  can  be  done  to  the  subject. 
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GENERAL  FEATURES  OF  THE  BLDOD 

In  the  following  pages  I  propose  to  treat  in  a  very  general  'way  of  such 
of  the  salient  features  of  the  blood  as  are  likely  to  be  referred  to,  or 
ought  to  be  attended  to  in  discussions  on  the  nature  and  treatment  of 
disease.  A  very  large  number  of  these  features  will  in  succession  be 
necessarily  discussed  in  detail  by  my  brother  contributors  in  connection 
with  various  diseases,  and  I  must  content  myself  with  a  very  rapid 
survey  of  the  whole  field. 

I  iMjgin  with  a  remark  which,  though  exceedingly  commonplace, 
ought  always  to  be  distinctly  borne  in  mind.  Blood  (and  when  we  use 
the  general  phrase  blood,  we  mean  blood  as  it  is  discharged  from  the 
heart,  not  blood  taken  from  any  particular  blood-vessel)  is  within  very 
narrow  limits  uniform  in  composition  and  character  under  very  varying 
circumstances ;  but  that  uniformity  is  the  result  of  the  delicate  balancing 
of  the  many  changes  which  the  blood  undergoes  in  nearly  all  the  several 
parts  of  the  body.  As  it  flows  through  the  capillaries  of  each  of  the 
tissues  the  blood  puts  on  special  characters,  so  that  the  blood  of  one 
vein  differs,  and  may  differ  widely  from  the  blood  of  another  vein ;  but 
the  changes  thus  brought  about  are  of  such  a  nature,  and  are  so  adjusted 
by  a  vanety  of  influences,  that  the  mingled  blood  of  all  the  veins  as  it 
issues  from  the  heart  is  under  normal  circumstances  the  same.  Any 
marked  alteration  in  the  features  of  the  blood  flowing  from  the  left  tide 
of  the  heart  means  something  wrong  in  the  tissue  changes  or  some  dis- 
turbance of  compensatory  influences. 

Another  general  preliminary  consideration  deserves  attention.  The 
corpuscles  are  the  only  independent  intrinsic  constituents  of  the  blood, 
the  only  idiohtemic  elements.  While  the  constituents  of  the  plasma  are 
continually  passing  through  the  capillary  wall  to  and  from  the  tissues,  the 
corpuscles  as  a  rule  remain  within  the  bloodstream.  The  red  corpuscles, 
born  in  corners  of  the  stream,  in  the  red  marrow  or  elsewhere,  never 
leave  it  save  under  the  most  exceptional  circumstances ;  the  white  cor- 
puscles may  at  times  wander  out  of  it,  but  do  not  leave  it  to  any  great 
extent,  at  least  save  under  special  influences  ;  whereas  all  the  constituents 
of  the  plasma  are  continually  coming  and  going.  And  while  the  circum- 
stances determining  the  entrance  and  exit  of  the  latter,  whether  these  be 
activities  of  the  tissues,  or  the  physical  conditions  of  the  circulation,  are 
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very  largely  under  the  dominion  of  the  nervous  system,  the  behaviour  of 
tho  former  cimnot  be  directly  inHiieiiced  by  it ;  it  is  only  in  an  indirect 
way  thut  any  ner\'ons  event  can  affeet  a  corpiLsele  of  the  blood. 

In  connection  with  this  asy>ect  of  the  blood  it  ought  to  be  remem- 
bered that  the  changes  which  are  continually  being  etrected  in  the 
blood  have,  so  to  speak,  two  objects  in  view.  The  purpose  or  function  of 
the  blo^Jd  is  inidoubtcdly  to  nourish  the  tissues,  to  eany  to  a  tissue  it« 
appropriate  food,  and  to  sweep  away  from  it  its  ivaste  matters ;  and  the 
primary  object  of  the  changes  going  on  is  to  fit  the  blood  for  this  pur* 
pose  in  respect  to  all  the  tissues.  But  it  thus  nourishes  the  tissues  by 
means  of  the  mechanism  of  the  circulation  ;  blood  is  driven  in  a  certain  way 
round  and  round  the  body.  That  it  may  be  properly  so  diiven  certain 
physical  qualities  of  the  blowl  are  necessary.  For  insUmce,  the  prof>er 
circulation  of  the  blood  is  dependent  on  the  l>locxl  p<:»sses8ing  a  certain 
Viscosity  ;  an  increase  or  decrease  of  that  visc<j«ity  means  an  interference 
with  the  duo  stream  j  and  so  with  other  f|ualities  of  the  blood.  These 
physical  qualities  are  maint^tined  by  the  action  of  the  tissues  ;  and  this  part 
of  the  work  of  the  tissues  is  no  less  important  than  that  partliy  which  each 
tissue  tits  the  b!o(Ml  for  the  nourishment  of  its  brother  tissues.  Further, 
while  it  is  true  that  in  the  act  of  nourishing  a  tisstie  the  essential  factors 
are  the  transit  from  the  blocxl  to  tho  tissue  of  certain  substances,  and  the 
transit  from  the  tissue  to  the  blood  of  cert;iin  other  snbstances,  it  is  no 
less  trne  that  the  transit  in  each  direction  is  dependent  not  only  on  the 
presence  of  those  particular  snbstances  in  the  l>loofl  and  in  the  tissue,  but 
also  on  the  jnesence  of  other  substances  which  indirectly  determine  the 
transit.  Thus  to  take  as  an  illustration  an  extreme  case  :^gi'anted  that 
in  any  case  the  essential  fact  of  the  nourishment  of  a  tissue  is  the  transit 
from  the  blood  to  the  tissue  of  sugar,  that  transit  w^ill  not  bo  the  same  if 
the  sugar  is  offered  in  simple  aqueous  solution,  as  if  it  be  pre.sented  as 
part  of  the  comjKmnd  plasma  of  blood,  ilost  probably,  in  the  iTiternal 
strug^^le  for  existejice,  the  economical  result  has  come  about  that  the 
suits t^LUces  which  are  act^Tally  cmploi^ed  for  the  nourishment  of  the  tisstios 
are,  to  a  large  extent^  also  used  fur  maintitining  these  other  qualities  of 
the  blood.  But  it  is  also  probable  that  such  an  economy  is  not  complete. 
Indeed  it  may  be  regartled  as  an  open  question  whether  tho  meaning  of 
the  large  proportion  of  scnim-albiimin  in  the  plasma  is  not  to  be  sought 
for  in  the  presence  of  this  Itody  in  such  f]uantity  being  necessary  for  the 
arlequate  dow  of  bloiid  through  the  l>lfK>d-channels,  and  for  the  proper 
transit  of  protcids  other  than  itself  and  of  other  substfuices  from  the 
blood  to  the  tissues,  rather  than  in  the  nutritive  value  of  the  substance 
itself. 

Again,  we  have  evidence  that  the  blood  protects  the  tissues  against 
tho  action  of  Imcteria  ami  like  organisms.  In  this  aspect  it  governs  tho 
nutrition  of  the  tissue  in  a  way  difl'crent  from  either  of  the  above. 

In  any  case,  in  discussing  the  harm  w^hich  may  accrue  as  the  result 
of  any  change  introduced  ijito  the  blotxl,  w^e  ought  to  bear  in  mir»d  that 
the  harm  mav  be  wToutfht  in  one  or  other  of  the  wavs  to  which  we  au-e 
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calling  attention.  Likening  tlio  Maod  to  a  medicament,  we  may  say  that 
it  may  fail  not  only  ihrongli  t;rror  in  th€  qiuuuity  or  ijuality  of  tlio 
activL^  drug,  but  also  through  the  vehicle  or  medium  being  nnsuitaldf. 

Bciimng  these  considersitions  in  miiidj  we  may  iiH|Uire  whut  are  the 
several  changes  which  may  take  pkue  in  the  Ijlood.  And  we  may  first 
turn  to  the  changers  of  l>lo(xl  as  a  whole. 

Volume  nr  fpinntitif  of  IthkKjl.—The  space  supplied  hy  the  combined 
vascidar  channels  contains  a  quatitily  of  blcwd^  which  under  ordinary  cir- 
cumst^inces  ia  in  man  calculated  to  be  cquid  in  weight  to  idjout  one- 
thirteenth  of  the  whole  body.  This  mode  of  stating  the  quantity  pre- 
supposes a  certuin  normal  composition  and  specific  gravity,  as  indeed  <loes 
also  the  metlicMl  of  determining  it ;  since  the  quantity  remaining  in  the 
body  after  all  that  can  be  shed  hiis  been  shed,  is  calculated  upon  the 
amount  of  haemoglobin  retuneil  in  the  body. 

Wo  fjave  in  fact  no  accurate  observsitions  on  the  volume  of  blood 
irroBpoctive  of  its  composition.  Probably  the  mere  vohime  is  of  no  great 
momout.  As  a  mere  store  of  material  it  contains  prol)ably  a  surplus  of 
everything,  and  a  little  less  or  a  little  more  of  the  whole  surplus  cannot 
pro<luco  any  great  eflect.  Of  more  im|M)rtance  is  the  volume  in  relation 
to  the  total  capacity  of  the  blood- channels.  But  this  capacity  is  variable, 
and  l^y  vaso-motor  action  can  bo  so  ailapteil  to  the  quantity  present^  at 
least  within  certain  limits,  that  the  rate  of  flow  and  the  pressure  on  the 
capillary  walls  remains,  within  lindts,  the  same  with  varying  quantities 
of  bloofi  Hence,  also,  within  limits,  neither  the  addition  nor  the  with- 
drawal  of  bhxMl  prothict^s  any  marked  change  in  the  blood-supply  to 
the  several  tissues.  Neither  plethora,  in  the  old  sense,  nor  its  opposite, 
has  any  physiological  siguiliwmce.  At  the  S4imo  time  it  must  not  bo 
forgotten  that  an  excess  of  blood  may  lead  to  an  accumulation  in  the 
venous  channels  on  the  other  side  of  the  eapiHarie^,  and  while  not  directly 
affecting  the  supply  to  the  tissues,  may  produce  physiological  elTect^. 

Rfacfkm. — Since  bkmd  is  the  great  agent  of  the  chemical  changes  of 
the  body,  the  chemical  reliction  of  the  blood  ^is  a  whole  assumes  great 
imijorttinco.  The  chemical  changes  wrought  by  means  of  the  blood  must 
bo  influenced  by  the  blood  being  alkaline,  neutral^  or  acid  ;  and  by  the 
amotuit  of  its  alkalinity  or  acidity.  Normal  blood  is  alkaline,  the 
alkalinity  in  man  being  equivalent  to  that  of  from  3 'JO  to  390  mgms.  of 
sodium  carbonate  for  every  100  grms,  of  blowi.  This  normal  ctjndition 
is  like  the  other  normal  cornlitions  of  the  body,  an  equilibrium  estal Wished 
between  conkiuding  processes  and  hence  complex  in  origin.  The  reaction 
actuidly  tested  is  that  of  the  plasma,  but  this  is  g«i\  ernefl  by  processes 
taking  place  in  the  red  corpuscles  j  for  these  bodies,  by  virtue  of  changes 
taking  place  in  them,  can  give  up  to  or  take  from  the  plasma  substances 
whereby  the  alkalinity  of  the  latter  is  increased  or  dimiiui^hed.  It  is 
ap|)arently  through  the  action  of  the  red  corpuscles  that  the  alkalinity 
of  the  plasma  (or  serum)  flecreases  after  blood  is  shed,  and  that  an 
increase  of  carbonic  anhydride  in  the  blood  actually  increases  instead  of 
dimhiishing  the  alkalinity. 
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This  compiexity  is  illustrated  by  tho  experience  that  the  alkalinity, 
while  it  may  be  diminished  by  the  continued  administration  of  acids, 
cannot  bo  correspondingly  increased  by  the  continued  administration  of 
alkalies  ;  that  it  is  not  influenced  by  the  secretion  of  gastric  juice,  and  that 
the  diminution  of  alkalinity  by  violent  exercise  is  less  than  that  by 
moderate  exercise,  being  moreover  largely  dependent  on  the  proportion 
of  proteid  matter  in  the  food  Uxkeri  at  the  same  time.  The  alkalinity  of  the 
blood  is  part  ajid  jjarcel  of  the  alkalinity  of  the  tissues  in  general ;  it  is 
not  the  consequence  of  the  alkalies  in  tbe  food  being  in  excess  of  the  acids, 
but  comes  aliout  because  the  general  metaWlism  of  the  body  results  in 
an  alkaline  reaction.  The  white  cotpuscles  appear  to  have  no  share  in 
tho  matter,  but  the  red  corpuscles,  as  we  have  just  said,  do  seem  to  pLay 
a  part. 

Sftetijir  g^nvity, — Since  the  corpuscles  are  heavier  than  the  plasma, 
the  specific  gravity  of  the  whole  blood  may  be  aftected  by  a  mere  change 
in  the  number  of  red  corpuscles.  It  may^  of  course,  also  be  aflected  by 
a  change  in  the  density  of  the  plasma  and  corpuscles  (for  a  change  in  the 
one  woidd  bring  about  a  change  in  the  other)  without  any  change-  in  the 
number  of  cor})U8cIes.  Or  a  change  in  the  numlier  of  coiijuscles  and  a 
change  in  the  ilensily  of  the  plasma  might  occur  at  the  same  time, 
the  change  in  the  two  factors  being  in  the  same  or  contrary  direc- 
tion. As  a  rule,  perhaj>s,  a  low  sjiecific  gravity  is  accomfxinied  by  a 
scantiness  of  luemoglobin  due,  most  frequently^  to  a  dimiimtion  in 
the  number  of  red  corpuscles,  but  sometimes  to  the  corpuscles  con- 
taining less  haemoglobin. 

In  health  the  determination,  by  various  methods,  of  the  specific 
gravity  of  the  blood  has  given  results  varying  from  1050  to  1060.  the 
more  common  result  being  about  1056.  Though  the  blo<xl  in  different 
veins  may  differ  in  specific  gravity,  the  venous  blocwi  js  not  materially  or 
uniformly  denser  than  arterial  blcK>d,  The  blood  of  the  pregnant  female 
is  of  low,  that  of  the  fojtus  or  newborn  animal  of  high  specific  gravity. 
In  certain  diseases,  especially  in  antemia,  and  jjarticularly  in  pernicious 
anpeniia,  tbe  specific  gravity  may  be  very  low ;  cholera  and  diabetes  are 
the  only  diseases  in  w^hieh  it  is  known  to  rise  beyond  the  limit 
observable  in  health.  It  is  worthy  of  notice  that  any  obstruction  to 
the  flow  along  the  vessels  at  once  distinctly  increases  the  specific 
gruvity.  Hscmorrhage  lowers  it,  but  the  normal  or  nearly  the  normal  is 
very  rjuickly  regained.  Dilution  of  the  plasma  by  the  injec'lon  of  innocu- 
ous dilute  fluids,  nonniil  saline  fluid  for  instance,  similarly  lowers  it ;  but 
the  effect  also  soon  passes  off,  and  though  by  repeated  injections  a  low 
specific  gravity  may  be  maintained  for  some  time,  yet  a  rise  to  the 
normal  or  nearly  to  the  normal  speedily  follows  the  last  injection.  The 
return  to  the  normal  after  dilution  may  be  explained  by  the  escape  of 
water  from  the  interior  of  the  vessels,  and  this  appears  to  take  place 
chiefly  in  the  splanchnic  area.  The  interpretation  of  the  effects  of 
hsemorrhage  is  not  so  clear.  We  may  suppose  that  the  lost  volume  of 
blood  is  in  the  first  instance  replaced  by  plasma  only.     Though  vte  know 
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that  hjBtnorrhiigc  stimulates  the  production  of  new  red  eorpueck^s,  it  is 
difficult  to  helieve  that  these  can  raake  their  appearance  in  sutfieicnt 
numbers  to  account  for  the  regained  density,  seeing  that  this  may  occur 
within  less  than  half  an  hour.  It  lookR  as  if  the  system  got  rid  of  the 
wat-er  of  the  extra  j>la5ma,  and  regained  its  density  by  ^icquiring  a  smaller 
volume. 

Whatever  view  we  take  of  the  nature  of  the  process  of  transudation 
of  lymph,  a  lowered  specific  gravity  due  to  a  diluted  plasma  must^ 
by  the  changes  in  the  osmotic  powers,  itjfiuencc  that  proeesa,  and  so  the 
nutrition  of  the  tissues.  Hence  the  effect  of  a  low  specific  gra^^ty  thus 
CAUsed  will  be  different  from  a  low  specific  graniy  due  merely  to  a 
scantiness  of  red  corpuscles ;  the  latter  will  also  have  effects,  but  of  a 
different  kind  lu  attempting,  therefore,  to  explain  any  feature  of 
disease  by  reference  to  a  low  specific  gravity,  it  becomes  impoi  tant  to 

[  Ascertain  the  ex^ict  way  in  which  the  specific  gravity  is  lowered.  Fin-ther, 
a  change  in  the  osmotic  powers  of  the  pbisma  directly  affects  the  cor- 
puscles ;  in  this  way  actual  destruction  of  the  red  corpuscles  (hfiemolysis) 
may  be  l>rought  about.  Again,  when  the  specific  gravity  of  the  blood  is 
raised  by  a  relative  increase  of  red  corpuacles,  the  resulting  increase  of 
friction,  both  internal  friction  of  corpuscle  with  corpuscle,  and  friction  of 
the  corpuscles  against  the  vascular  wall,  affects  the  physics  of  the  cireula- 

I  tioQ  ;  such  a  blood  is  driven  along  with  greater  difficulty. 

We  niay  now  turn  to  the  particular  changes  of  the  blood  either  going 
on  continuously  or  taking  place  from  time  to  time.  These  fall  into  two 
categories :  the  changes  effected  by  the  several  tisstiea  on  the  blood  as  it 
is  passing  through  the  capillaries,  and  the  events  which  occur  in  the 
hlood'Stream  itselL 

L  Tk^  chmges  effected  ht/  the  tissues. — These  may  be  subdivided  into 
three  main  groups  :  those  effected  by  the  advehent  tissues  which,  through 
the  alimentary  canal/  bring  miiterial  to  the  blood,  by  the  excretory  tissues 
which  remove  material  from  the  blood,  and  by  the  metabolic  tissues  which 
change  the  blood  as  it  passes  through  them. 

To  deal  in  detail  with  the  nonnal  changes  so  effected   w^ould  he   to 

[traverse  a  great  part  of  physiology,  and  to  deal  with  the  abnormal  ones 
would  be  trespassing  on  the  fields  of  others ;  with  regaid  to  the 
advehent  tissues  it  may,  however,  be  worth  while  to  point  out  some  of 
the  more  striking  ways  in  which  something  wrong  in  their  action  may, 
by  modifying  the  blood,  work  mischitif  in  the  animal  economy. 

Assuming  that  proteids  are  chiefly  converted  into  peptr»ne  and  albu- 
mose,  but  to  some  extent  into  Icuein  and  other  deproteoriised  bodies,  that 
the  peptone  and  albumose,  in  the  act  of  ahaorption,  are  converted  in  one 
or  other  of  the  natural  prot^nrls  of  the  p!asma,  and  that  all  the  digested 
proteids  are  carric*d  to  the  liver,  there  to  undergo  a  secondary  digestion 
before  they  are  thrown  on  the  blood-stream,  the  following  are  some  of 

'the  erroi-s  of  digestion  to  be  l>orne  in  mind  as  p08sil>le  cau.ses  of  dit^case, 

apart  from  mere  excess  or  deficiency  of  normal  action.     The  proteids 

'  We  mny  in  thia  relation  noglecl  the  entrance  of  oxygen  tUxougli  the  lun^s. 
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may  be  absorbetl  in  some  form  otber  than  as  peptone  or  albiirao&e.  The 
conversion  of  the  peptone  or  iill»umot50  into  the  niitunil  protetd  of  the 
plasniii  may  fail  or  miiy  take  the  wron|^  (iii'cction.  The  elements  of  the 
proteid  converted  into  lencin  and  other  subsUnces  may  he  in  excess 
or  may  be  deficient.  Some  one  or.  other  of  the  digested  proteidd 
may  ]>ass  into  the  lymph -stream  instead  of  into  the  portal  blood,  and 
be  thi'own  into  the  general  blood-stream  in  an  nnprcpared  condition ; 
the  iniporfcfinee  of  this  diversion  is  shown  by  the  fact  that  when  in  the 
dog  the  portal  blood,  instead  of  being  allowed  to  pass  through  the  liver, 
ia  carried,  artificially,  into  the  inferior  vena  cava,  proteid  food  has 
poisonous  etiects* 

Onr  knowledge  concerning  the  digestion  of  fats  is  at  present  very 
imperfect  and  nnccrtain.  But  assuming  that  all  the  fats  paRa  into  the 
lymph  stream  and  not  into  the  portal  liloixl^  a!id  are  carried  in  the  lymph* 
streiim  in  the  main  as  neuti'al  fats  (having  been  synthesisetl  again  by  the 
epithelium^  even  if,  in  the  very  act  of  absoqjtion,  they  have  been  spHt  up 
into  fatty  acids),  but  partly  as  smips,  and  that  both  are  subjected  to  aomd 
unknown  inflnences  during  the  psjssage  along  the  lymphatic  tracts  we  may 
assume  that  the  l>lood  will  not  be  the  same  if  the  fats  should  find  their 
%vay  into  the  portal  bl<K>d,  or  if  the  proj>ortion  of  neutral  fats  to  soaps 
should  be  chajigcd,  or  if  the  lymphatic  tract  should  fail  to  exert  its  normal 
influence  on  thi^  fats  during  their  pussage  along  it. 

Assuming  that  carlM>hydrates  are  converted  into  maltose,  and  that 
this  is  chiefly  absorlied  as  dextrose  into  the  portal  blood,  but  partly 
undergr»es  a  further  change,  by  fermentation,  into  lactic  or  even  into  butyric 
acid,  the  following  are  some  of  the  errors  to  be  borne  in  mind.  The 
conversion  of  maltose  into  dextrose  may  fail  or  come  shoil,  or  some  sugar 
other  than  dextrose  may  lie  formed.  The  sugar  formed,  of  whatever 
nature,  may  ]ja.^s,  not  into  the  portal  blood,  but  into  the  lyniph.itics,  and 
be  thrown  on  the  general  bloodstream  without  having  passed  the  gaunt- 
let of  the  liver ;  and  this  seems  a  possibility  especially  well  worthy  of 
notice.  The  proportion  of  carbohydiiite  converted  into  lactic  or  other 
acid  may  be  in  excess,  or  deficient ;  and  abnormal  acids  may  be  formed 
and  i>ass  into  the  Ijlood. 

^Vith  regard  to  the  excretoiT  tissues,  I  will  content  myself  with  the 
remark  that  these  fall  into  two  classes  in  respect  to  the  influence  which 
they  exert  on  the  blood.  On  the  one  hand — as  in  the  case  of  the  kidney 
and  iu"ca— the  act  of  secretion  may  be  the  simple  one  of  picking  up  from 
the  blood  a  substance  already  existing  in  it ;  variations  in  the  actiWty  of 
the  excretory  organ  in  such  a  case  have  no  other  cfTect  than  that  of 
removiiig  more  or  less  of  the  sulistance  from  the  blood.  On  the  other 
hand,  the  act  of  secretion  may  Ije  more  comijlex  and  include  metal>olic 
activity ;  the  sul>stance  excreted  is  formed  in  the  excreting  organ  pre- 
vious to  its  ejection  ;  as,  for  instmce,  in  the  secretion  (which,  so  far  as  tho 
blood  is  concerned,  is  excretion)  of  pepsin  or  the  bile  acids.  In  such  a 
case,  in  the  act  of  secretion  the  antecedent  metabolism  may  go  wrong 
and  the  blood  in  consequence  be  affected. 
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To  deal  vdth.  the  changes  in  the  blood  efiected  by  tbe  motabolic 
tissues  would  le^  mo  through  a  great  part  of  phyt^iology  and  into  dis- 
cussions concerning  the  nature  of  many  diseases.  I  must  confine  myself 
to  one  or  two  general  re  flection  3. 

Certain  tissues  have  what  may  be  called  an  outward  function,  by 
M'hich  they  affect  parts  other  than  themselves^  such  as  a  muscle  in  moving 
a  limb,  a  secreting  gland  in  pouring  forth  its  secretion,  and  so  on.  In 
such  cases  the  metabolism  is  the  me/ins  of  carrying  out  the  function,  and 
may  be  considered  as  brought  about  for  that  purpose.  This  is  conspicu- 
ously the  case  in  a  muscle.  Undoubtedly  the  muscle  in  contracting 
pours  into  the  blood,  either  directly  or  indirectly  through  the  lymph- 
fttream,  what  we  speak  of  as  waste  products.  These  waste  products^  like 
other  waste  products,  may  be  capable  of  utilisjition,  but  they  are  pro- 
duced, not  for  that  secondary  pui^jse,  but  because  they  necessarily  result 
from  the  act  of  contraction.  Other  tissues,  of  which  the  suprarenal 
capsule  may  be  taken  as  an  example,  have  no  such  outward  function.  They 
undoubtedly  produce  changes  in  the  blood,  but  these  changes  serve  no 
purpose  in  the  organ  itself.  They  are  brought  about  for  the  sake  of  the 
blood  itself ;  the  blood  so  changed  serves  useful  ends  in  the  economy. 
Other  tissues,  again,  afford  a  combination  of  these  features.  And,  indeed, 
perhaps  the  distinction  just  made  is  after  all  not  a  valid  one.  Each  of 
the  tissues  becomes  adapted  to  thrive  on  the  blood  as  affected  by  the 
other  tissues,  ilencej  even  admitting  that  the  metabolism  of  muscle  was 
in  the  first  instance  directed  merely  to  give  rise  to  contraction,  atid  so  to 
movement,  the  products  of  the  metabolism  being  also  in  the  fiti^t  instiince 
carried  to  other  tissues  merely  to  be  prepared  for  excretion  and  excreted, 
it  might  easily  arise  that  some  turn  in  the  muscular  metabolism  con- 
sistent with  the  efficacy  of  the  muscle  as  an  engine  of  movement  was  of 
advantage  to  one  or  other  of  these  secondary  tissues.  If  so,  this  would 
in  the  course  of  development  become  fixed  and  exaggerated.  Hence  we 
may  he  wrong  in  supposing  that  muscular  metabolism  is  sha|>ed  solely  and 
exclusively  for  the  good  of  muscular  contraction.  And,  indeed,  we  have 
hints  that  it  is  not  The  hygienic  efl'ects  of  muscular  exercise  are  mani- 
fold and  far-reaching ;  it  brings  about  changes  in  the  circulation  and 
respiration  which  have  indirect  efTects  on  the  other  tissues  quite  apart 
from  what  is  going  on  in  the  muscles  themselves.  Still  it  is  difficult  to 
resist  the  suspicion  that  the  good  eflects  are  in  part  due  to  the  actual 
metabolism  of  the  muscle  itself;  whether  it  bo  that  substances  in  the 
blood  arising  in  other  tissues  are  drawn  into  the  complex  vortex  of  that 
metabolism  and  made  use  of  in  an  anabolic  i;vay,  or  whether  some  of  the 
stages  of  the  muscular  katabolism,  and  wo  may  w^ell  believe  that  these 
are  many,  cast  off  into  the  blood  from  the  muscle  suhseiTe  useful  ends 
in  other  tissues.  If  there  be  any  truth  in  this  suggestion  we  may  look  to 
further  study  of  the  blood  to  explain,  on  the  one  imnd,  how  disorders  of 
the  muscular  system  may  arise  from  events  in  other  tissues,  and,  on  the 
other,  how  this  or  that  tissue  having  no  other  connection  with  tbe 
muscles  than  through  the  blood,  may  Bufl'er  when,  as  in  certain  nervous 
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affections,  so  large  a  proportion  of  the  mtisciilar  system  is  out  of  order 
that  the  few  which  are  sound  cannot  effect  what  is  needed. 

There  is,  of  course,  one  metaliolic  feature  whicli  stands  apart  from  all 
others  in  being  common  to  all  the  tissues ;  in  every  tissue  oxidation  is 
alwaja  taking  place,  oxj'gen  being  supplied  by  the  blood,  and  in  every 
tissue  carbonic  anhydride  is  a  conspicuous  product  of  the  chemical 
changes.  This  is  true  even  of  the  liver,  whose  main  blood-supply  has 
already  been  used  for  oxidation  purposes  and  become  venous.  The 
salient  features  of  this  respiration  of  the  tissuea^  as  it  has  been  called,  are 
two.  In  the  first  place,  since  carbonic  anhydride  is  only  one  of  the 
several  products  of  the  oxidative  metabolism,  and  that  metabolism  com- 
plex in  character,  the  carbonic  anhydride  not  arising  from  the  direct 
oxidation  of  carbon,  but  as  the  last  step  in  a  chain  of  events,  no  direct 
proportion  obtains  at  any  moment  between  the  oxygen  absorbed  and  the 
carbonic  anhydride  given  out ;  the  latter  may  be  given  out  in  quantity 
by  a  tissue  which  at  the  time  is  taking  in  no  oxygen,  and  may  not 
have  taken  in  any  for  some  time  previously.  In  the  second  place,  while 
the  physical  conditions  of  the  lungs  are  such  that  arterial  blood  has 
alwi*ys  the  same  proportion  of  gases,  and  these  sufficient  to  cover  all  the 
respiratory  needs  of  all  the  tissues  under  ordinary  circumstances,  these 
needs  are  very  variable,  the  sevei-al  tissues  differing  from  each  other,  and 
the  same  tissue  having  different  needs  at  different  times.  Hence  the 
respiratory  activity  of  any  tissue^  the  amoinit  of  oxygen  it  takes  in^  and 
the  amount  of  carbonic  acid  it  gives  out,  are  determined  by  the  tissue 
itself,  not  by  the  character  of  the  blood.  The  margin  of  the  respiratory 
value  of  arterial  blood  is  so  wide  that  it  is  only  under  extreme  circum- 
stances, those  approaching  asphyxia  and  such  as  cannot  long  be  main- 
tained, that  the  character  of  the  blood  at  all  affects  the  respiratory 
activity  of  the  tissues, 

2.  The  changes  taking  plate  in  the  hlood-drmm. — ^We  may  now  turn  to 
the  changes  which  we  may  speak  of  as  changes  taking  place  in  the  blood- 
stream itself.  In  attempting  to  deal  with  these,  however^  we  come 
upon  an  important  preliminary  consideration.  In  what  has  gone 
before  we  have  had  to  do  with  the  particular  changes  in  the  blood 
brought  about  by  particular  tissues,  that  is  to  say,  by  the  action  of 
the  elements  of  the  tissues  lying  on  the  other  side  of  the  wall  of 
the  vascular  channel,  and  exerting  their  influences  across  that  wall 
That  the  tissue  prwhices  the  change  may  be  ascertained  by  various 
experiments  or  observations  directed  to  this  or  that  tissue,  such  as  by 
removal  of  the  thyroid  and  the  like.  But  the  blood  may  and  indeed  does 
undergo  changes  which  we  cannot,  as  yet  at  least,  attribute  to  the  action 
of  any  particular  tissue.  For  instance,  the  introduction  of  a  disease  or 
toxic  agent  under  certain  conditions  leads  to  such  changes  in  the  blood 
that  the  semm  acquires  in  relation  to  the  toxie  agent  properties 
spoken  of  as  antitoxic ;  these  properties  may  have  a  different  origin 
in  different  cases,  but  in  some  eases  at  least  are  probably  due  to  the 
generation   in    the  blood  of  an  antitoxic  substance,   an  antitoxin.      It 
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may  be,  of  course,  that  the  antitoxin  is  produced  by  the  activity  of 
sotue  pfirticular  tissue  ;  future  ijesearches  tuny  show  this.  But  there 
»rt*  at  le:ist  two  other  i3<3ssibi lilies.  The  whole  lining  of  the  vascular 
channel  constitutes  a  tissue  whose  influence  caunot  be  ignored  ;  and 
the  corpuscles,  both  rod  and  white,  constitute  a  tloatiug  tissue  of 
whose  influence  on  the  plasma  there  can  be  no  doubt.  The  former 
may  be  attribtited  mainly  to  the  epithelioid  layer;  and  in  the  absence 
a£  any  knowlcilge  that  the  activities  of  the  cells  constituting  this 
layer  differ  in  dillerent  parts  of  the  system, — that  they  arc  diiierent, 
for  instance,  in  the  veins  from  what  they  are  in  the  arteries,  or  in  the 
large  vessels  from  what  they  are  in  the  minute  vessels — we  may  assume 
that  the  influence  is  chiefly  exerted  in  the  minute  vessels,  where  the  same 
bulk  of  blood  is  exposed  to  a  larger  area  of  lining.  We  may  probably 
also  fissuDie  that  this  influence  is  in  the  active  metabolic  tissues  more  or 
less  overridden  by  that  of  the  tissue  itself,  and  that  it  is  most  prominent 
in  a  passive  tissue  like  the  cormective  tissue*  Such  an  influence  cannot 
at  present  be  appraised  ;  it  seems,  howcvcrt  obvious  in  the  phenomena  of 
the  clotting  of  blood,  and  ought  not  to  be  ignored.  In  the  production  of 
antitoxins,  and  in  respect  to  other  changes  in  the  blood  stream,  we  have 
to  bear  in  mirul  po$sil»le  actions  on  the  one  hand  of  the  epithelioid  lining, 
and  on  the  other  hand  of  the  corpuscles. 

We  may  consider  first  the  corpuscles.  These,  and  hence  the  events  which 
they  bring  about,  are,  unlike  the  tissue  with  which  we  ha\'e  been  dealing, 
free  from  the  direct  influence  of  the  nervous  system.  By  way,  as  it  were, 
of  corapensation,  they  are  exquisitely  sensitive  to  changes  in  the  physical 
and  chemical  condition  of  the  plasma  ;  and  the  consideration  of  their 
functions  largely  resolves  itself  into  a  study  of  the  manner  in  which  they 
react  toward  such  changes. 

77k^  rti  carpu^cks,' — The  main  function  of  these  is,  of  course,  to  carry 
oxygen  from  the  lungs  to  the  tissues.  In  the  lungs  the  hsemoglobin 
bocomes  saturated  or  nearly  saturated  with  oxygen ;  this  is  given  up  to 
the  several  tissues  according  to  their  wants,  the  exact  amount  given  up 
at  each  transit  ditfering  in  different  tissues  and  in  the  same  tissue  at 
different  times ;  while  the  amount  of  oxygen  in  arterial  blood  is  fairly 
constant,  that  of  venous  blood  is  very  variable.  By  adequately 
increasing  the  partial  pressure  of  the  oxygen  in  inspired  air,  not  only  is 
the  haemoglobin  completely  saturated,  but  an  additional  quantity  of 
oxygen  of  high  respiratory  value  is  carried  by  the  plasma.  Under 
ordinary  conditions,  however,  all  the  oxygen  used  by  the  body  is  thus 
carried  by  the  haemoglobin.  Jlence  the  quantity  of  haemoglobin  in  the 
blood  determines  the  respiratory  capacity,  but,  as  we  have  just  seen,  not 
the  respiratory  activity  ;  this  is  dependent  on  the  extra- vascular  elements 
of  the  tissues.  This  quantity  is  mainly  dependent  on  the  number  of  red 
corpuscles,  but  not  wholly  so.  A  specimen  of  blood  having  the  same 
number  of  red  corpuscles  may  contain  less  haEmoglobin  than  another 
specimen,  the  difference  depending  not  so  much  on  the  size  of  the 
corpuscles,   though    these  may  vary  somewhat,  as   on   the   amount   of 
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haemoglobin  carried  hy  the  same  hiilk  of  stroma.  It  has  been  urged  that 
different  kinds  of  haemoglobin  exist,  one  kind  carrving  per  unit  of  weight 
more  or  loss  oxygen  than  another ;  but  this  is  doul)tfuL 

Though  the  hsemoglobin  does  not  carry  carbonic  anhydride  in  the 
stjme  distinct  way  that  it  curries  oxygen,  there  are  reasons  for  thinking 
that  the  former  is  not,  as  was  once  supposed,  cjirried  exchisively  by  the 
plasma ;  the  h:emoglobin  has  some  share  in  the  matter,  but  the  exact 
way  in  which  it  acts  has  not  as  yet  been  made  clear. 

The  rod  corpuscle,  however,  must  not  be  considered  as  simply  a 
respiratory  agent  Ciirrying  oxygen  and  influencing  the  carriage  of  e^irbonic 
anhydride.  It  consists  of  a  stroma  as  well  as  of  hiemoglobin;  and  though 
that  stroma  has  lost  its  nucleus,  and  with  it  the  power  of  reproduction 
and  other  vital  prerogatives,  it  is  still  alive,  and  is  still  capable  of  influen- 
ci ng  the  plasma.  The  existence  of  such  an  infiuence,  which  though  it  may 
be  physical^  osmotic,  in  its  nature  must  depend  on  the  condition  of  thd 
stroma,  is  shown  by  the  fact  that  the  entrance  and  exit  of  oxygen  are 
accompanied  by  the  tninsit  from  the  plasma  to  the  stroma,  or  rice  versa^  of 
various  salts,  notably  sodium  chloride.  The  action  of  each  corpuscle 
in  this  direction  is  of  course  insignificant;  but  the  combined  action  of 
the  multitude  of  corpuscles  must  not  be  neglected;  and  in  liacing 
out  the  effects  of  diminished  numbers,  or  other  abnormal  conditions 
of  the  corpuscles,  regard  must  l>e  had  to  this  and  other  possible 
actions  of  the  stroma  as  well  as  to  the  respiratory  activity  of  the  hi^mo- 
globin. 

Even  under  circumstances  which  are  compatible  with  health,  the 
number  of  red  corpuscles  in  a  given  bulk  of  plasma  may  vary  consider- 
ably. This  in  a  great  number  of  cases  is  due,  not  to  a  change  in  the 
number  of  corpuscles  themselves,  but  to  variations  in  the  plasma.  Never- 
theless it  may  at  times  be  due  to  the  corpuscles  being  more  or  less 
abundant ;  for  the  mean  population  of  red  corpuscles  at  any  one  time  is 
undoubtedly  a  balance  between  the  number  of  old  corpuscles  which  have 
disappeared  and  the  number  of  new  coqmscles  which  have  appeared. 
Though  we  have  no  means  of  directly  determining  the  avenige  duration 
of  life  of  a  red  corpusclej  it  must  bo  short,  since  the  whole  quantity  of 
bilirubin  secreted  in  the  bile  is  supplied  by  the  h Hemoglobin  of  red 
corpuscles,  and  the  production  of  this  must  entail  a  large  daily  destruc- 
tion ;  and  though  the  origin  of  the  main  urinary  and  other  pigments  is 
at  present  obscure,  we  ought  probably  to  conclude  that  an  additional 
destruction  of  red  corpuscles  takes  place  in  order  to  provide?  an  additional 
quantity  of  haamoglobin  for  these.  To  meet  this  daily  destruction  a  large 
daily  birth  must  also  be  going  on.  We  have  evidence  that  in  the  adult  this 
birth  takes  place  in  the  abundant  venous  sinuses  of  the  red  marrow  of 
bone,  out  of  special  nucb^ated  corpuscles  (erythroblasts)  lodged  there  ;  but 
that  it  may  also  occur  in  the  spleen  or  even  elsewhere,  at  any  rat€  under 
certain  circumstances.  Some  observers,  however,  still  maintain  that  the 
precursor  of  the  red  corpuscle  is  a  minute  spindle-shaped  bcxly,  the 
hsematoblastj  not  tmlike  a  blood-platelet  which,  living  in  ti.c  blood-stream, 
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is  developed  into  a  red  corpuscle  by  becoming  enlarged,  roiinded  and 
coloured. 

It  is  worthy  of  notice  that  the  h>ss  of  blood  seems  to  be  a  most  potent 
stiniuUis  for  the  activity  of  this  process  of  the  productioo  of  new  coipnseles, 
whatever  be  its  exact  nature  and  seat.  This  we  may  inteq>ret  as  signify- 
ing that  the  erythrobUista  in  the  red  raaiTow  (we  are  hero  adopting  the 
most  genenilly  received  oi)inion)  are  so  influenced  by  the  changes  iu  the 
pliiATDa  contingent  upon  a  jancity  of  red  corpuscles — so  feel  these  changes, 
we  may  say — ivs  to  be  stirred  up  to  reprotluctive  acti^^ty.  \\'c  cannot  at 
present  explain  this  more  fully  ;  it  seems  to  bo  one  of  the  many  insUmces 
of  that  res[K)nse  of  living  matter,  as  a  manifesUition  uf  ''iniUHl»i1ity/'  to 
chemical  changes  in  its  surroundings  which  is  denoted  by  the  phrase 
"  chemiotaxia." 

Pmbnbly  the  circumstances  which  determine  the  maintenance  of  the 
Imlance  Uetweeri  destruction  and  birth  act  in  this  ehemiotactic  manner ; 
but  the  details  of  such  an  action  and  the  causes  of  its  failnre  in  disease 
are  at  present  obscure.  The  techniijue  of  the  determination  of  the  number 
of  red  corpuscles  and  the  quantity  of  hEemoglobin  will  be  expounded  else- 
where (pp.  430  and  440),  and  the  sources  of  fallacy  pointed  out.  But 
we  may  here  remark  that  tlie  observationa  which  seem  to  show  that 
dwelling  in  a  high  altitude  increases  the  number  of  corpuscles,  and  so  the 
available  stock  of  hamioglubin,and  thus  provides  a  respirator}^  compen.sation 
for  the  rarefied  air,  do  not  seem  to  have  been  adequately  checked  in  view 
of  possible  fallacies.  Otherwise  we  might  conclude  that  the  pressure  of 
oxygen  in  the  plasma,  as  determined  by  the  i|uantities  of  oxygen  held  in 
the  red  corpuscle.^  is  an  iniport*uit  ehemiotactic  stimulus  for  the  repro- 
ductive energy  sptiken  of  above. 

Thcdetailsof  the  manner  irnvhich  the  destruction  of  red  corpuscles tfikea 
place  are  at  present  ohscnre.  There  is  no  satisfactory  evidence  that  the  tlis- 
integration  of  red  corjmscles  which  may  bo  directly  observed  in  the  spleen 
pulp  is  the  chief  source  of  bilirubin  ;  inxleed,  it  seems  probable  that  this 
does  not  at  aJI  serve  as  such  a  source,  the  destruction  being  there  carried 
on  beyond  the  pigment  stages,  Snnie  observers  maintain  that  the  free 
huemoglobin  reqtiired  for  the  bilirubin  is  obtained  by  a  breaking  up  of  the 
Te*l  corpuscles  in  the  liver  itself  under  the  direct  influence  of  the  hepatic 
cells.  But  a  number  of  facts,  snch  as  the  presence  of  free  granules  in  the 
pbLsma,  render  it  extremely  probable  that  the  disintegration  takes  place  in 
the  blood-stream,  and  that  the  ha3nioghibin  and  other  products  are  strained 
off  by  the  liver  and  other  organs.  We  say  other  products,  because  the 
stroma  as  well  fis  the  ha^moglol»in  luis  to  be  g^^t  rid  of;  in  what  way 
this  is  effected  and  what  becomes  of  the  stroma  is  not  at  present  known. 

The  white  arqaurlfs, — These,  though  far  less  numerous  than  the  red 
corpuscles,  yet  by  rejison  of  their  indiviriual  activity  may  be  regard c<i  iis 
exercising  a  more  potent  and  a  more  varied  influence  on  the  general  nature 
of  the  plasma,  and  so  on  the  events  of  the  IkkIv  iis  a  whole.  So  many 
facts  of  the  life-history  of  the  white  corpuscles,  such  us  the  relation  of  the 
ha^^iic   white  corjaiscles,   or   those  of  the  blootl  proper,  to  the  ctclomic 
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corpuscles,  or  thoso  of  the  lymph  sj>aces,  the  circiimst4iriee9  attending  their 
birth  ami  clostnictioii,  their  entrance  into  and  exit  from  the  bluixl-stream, 
and  hence  their  paucity  or  abundance  cither  in  the  general  blooil-stream 
or  in  particular  vascular  regions,  have  to  bo  treated  in  such  detail  else- 
whore  that  WQ  may  confine  ourselves  here  to  vt-ry  general  considoraiious. 

Further,  without  discussing  the  relations  of  the  various  kinds  of  white 
corpuscles  to  each  othcr^ — whether  for  instance  they  are,  so  to  speak, 
distinct  species,  or  genetic  phases  of  one  or  more  forms  only,  assuming 
provisionally  a  distinction  between  the  hyaline  forms  and  the  granular 
forms,  and  recognising  the  significance  of  the  further  division  of  the  latter 
into  basophil  and  oxyphil, — that  is  to  B'dj\  into  those  which  have  athnitiea 
for  basic  and  those  which  have  aflinities  for  acid  dyes,  and  therefore 
presumably  for  l»asos  and  acids  generally — as  indicative  of  imp<.>rtant 
differences  in  the  meUibolie  processes  in  eaehj  but  neglecting  the  distinction 
between  finely  aodc<iarsely  granular  as  of  secondary  importance^ — we  may 
turn  to  the  following  considerations  : — 

Both  kinds  of  corpuscles,  hcirig  alive,  are  engaged  in  metid)olic  activi- 
ties, and  hence  both  take  up  from  the  plasma  as  food  and  give  up  to  it 
as  waste  substances  in  sohitioos ;  indeed,  we  have  direct  experinient&l 
evidence  of  this.  In  this  way  they  must  be  constantly  exerting  influ- 
ences over  the  plasma.  Besides  this,  those  which  are  actively  ama*boid 
may  be  assumed  to  be  occupied,  as  occasion  demands,  in  taking  up  from 
the  plasma  particles  not  in  solution.  Again,  the  gninuUir  eorpuecle, 
which  seems  to  bo  the  aeJit  of  special  metabolic  activity,  such  as  may 
fairly  be  called  secretive,  may  be  assumed  to  discharge,  also  as  occasion 
demands,  special  substances  bodily  into  the  plasma.  We  have  direct 
experimental  evidence  of  iK^th  these  acts  in  the  case  of  corpuscles  placed 
in  artificial  conditions,  for  instiince,  in  a  **  hanging  drop,"  and  8ubject.ed 
to  an  artificial  stimulus,  such  aa  the  presence  of  a  micro-organisni ;  and 
we  may  fairly  assume  that  a  similar  behaviour  obtains  in  the  blocxi- 
streara  under  appropriate  circumstances. 

The  same  experimental  observations  show  us,  as  indeed  vvc  might 
a  priori  conclude,  that  in  the  exercise  of  their  functions  these  corptiscles 
are  exquisitely  sensitive  to  changes  in  their  surroundings — that  is,  in 
the  plasma — especially  perhaps  to  changes  of  a  chemie^d  kind ;  so  that 
what  is  called  chemiotaxis  pla\  s  a  most  important  part  in  their  life- 
history.  By  virtue  of  this  kind  of  irritabih'ty  they  react  towards  changes 
in  the  plasma  too  minute  to  he  ascertained  by  any  means  of  physical  or 
chemical  analysis  at  present  in  our  power. 

Thus  the  wliite  corpuscles  must  be  considered  as  exerting  on  the 
plasma  during  their  life  influences  the  exact  nature  and  extent  of  which 
the  circumstances  of  the  moment  determine ;  and  scanty  as  the  white 
corpuscles  are,  these  influences  must  be  of  great  moment  to  the  body» 
and  an  excess  or  deficiency  of  the  white  corpuscles  as  a  whole,  or  of  any 
particular  kind,  must  aftect  in  an  importiuit  manner  the  qualities  of  the 
plasma,  and  so  the  welfare  of  the  body,  lielying  on  the  experimented 
evidence,  vvc  may  conclude  that  the  especially  amtelMjid  hyalitie  corpusclos 
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have  as  their  work  the  duty  of  cletinrig  the  plasma  of  thu  free  particles 
which  appear  in  it;  it  must  1>e  confessed,  however,  tliitt  wc  have  not 
ad«qiUit«i  evidence  of  their  iierfoiiniiig  what  mi^ht  be  expected  to  be  a 
prominent  task^  namely,  that  of  clearing  the  plasma  of  the  globules  and 
spherules  of  fat  poured  into  it  by  the  lymphatics,  and  indeed  the  liibours 
in  the  amceboid  way  of  either  these  hyaline  or  other  corpusclea  are  of  less 
moment  than  that  of  discharging  into  the  plasma  (whether  the  act  be 
considered  a  secretion  or  not)  vaiiotis  substances  destined  to  produce 
certain  etiects*  This  seems  to  bo  especially  the  task  of  the  gi-anular 
corptiscles  j  and,  as  we  have  seen,  the  work  of  the  basophil  corpuscles 
is  probfibly  different  from  that  of  the  oxyphil,  though  we  are  perhaps 
not  in  a  position  at  present  to  define  the  dili'ereTK'e.  In  some  eases  the 
substances  discharged  into  the  plasma  are,  we  have  rciison  to  think,  of 
the  nature  of  ferments ;  and  thus  we  may  see,  in  a  gcnei^al  way,  how  a 
change  in  the  plasma  so  subtle  as  to  escape  ordinary  physical  and 
chemical  analysis  may,  by  acting  on  these  exrjuisitcly  SLvrisitive  organisms, 
give  rise  to  the  appearance  in  the  plasma  of  an  agent  whose  elfeets  oti 
the  plasma,  and  so  on  the  body,  are  out  of  all  projtortion  to  its  weight 
or  its  bulk.  The  clotting  of  blood  may  be  taken  as  an  instance  of  this 
activity  of  the  while  corpuscles,  P'ut  briefly,  tho  clotting  of  shed  liloml 
in  vitro  is  due  to  the  conversion  by  the  agency  of  the  body  known  as 
fibrin  ferment  of  the  sid>stance  fibnnogen  present  in  solution  in  the 
plasma  into  fibrin  insoluble  in  the  plasma.  The  converaion  is  not  a  simple 
and  direct  one  ;  another  body  or  other  bodies  than  fibrin  being  formed 
out  of  the  fibrinogen  at  the  same  time,  and  the  weight  of  fibrin  formed 
being  less  than  that  of  the  fibrinogen  used  up.  Tho  change,  moreover,  is 
not  effected  at  one  step,  a  precursor  of  fibrin,  but  unlike  it  sohildc  in  the 
phisma^  being  formed  between  it  and  fibrinogen.  The  change  is  further 
dependent  on  circumstiinees  other  than  the  mere  presence  of  fibrinogen 
and  ferment  in  a  liquid  medium  at  a  suiuble  temperature.  Thus  the 
presence  of  a  calcium  salt  is  equally  essential  ;  in  its  absence  clotting 
does  not  take  place.  And  the  presence  of  other  substances  may  on  the 
one  hand  hinder^  and  on  the  other  hand  hasten  the  completion  of  the 
act.  As  regards  the  nature  and  origin  of  the  ferment,  many  observers 
have  come  to  the  conclusion  that  it  is  of  the  nature  of  tho  bodies  called 
nucleo-proteids ;  and  there  is  considerable  evidence  that  tho  ferment 
which  is  aljsent  from  the  blood  at  the  moment  it  leaves  the  blood-vessels 
is  furnished  upon  shedding  l)y  the  white  corpuscles,  or  by  some,  that  is  a 
oartein  kind  of  them,  through  a  discharge  from  their  bodies,  w^hich  may 
tiike  on  the  form  of  an  explosive  disintegration. 

It  has  just  been  said  that  blood  at  the  moment  of  iieing  shed  appears 
to  contain  no  fibrin  ferment.  But  the  absence  of  clotting  from  blood 
within  tho  lung  vessels  uniler  normal  circumstances  cannot  be  due  merely 
to  the  absence  of  fibrin  ferment,  since  very  considerable  quantities  of 
active  ferment  can  be  injected  int<:>  the  circulation  w^ithout  necessarily 
causing  clotting.  If  wg  assume  (and  the  assunijjtion,  though  probable,  is 
still  an  assumption,  though  tho  evidence  that  circulating  blood  contains 


fibrinogen  is  strong)  that  clotting  within  the  Hood-ves^sela  is,  like  that  t^ 
ntro,  a  conversion  of  fibriiiogt^n  by  the  action  of  fibrin  fciTOcnt,  we  may 
infer  from  this  that  the  bh^od  coutuius,  or  may  contain,  substances  or 
agencies  antagonistic  to  the  action  of  tho  fibrin  ferment  or  fibrinogen. 
That  aiick  suhstiincea  or  agencies  may  be  generated  in  tho  blood  stream  is 
shown  by  tho  action  of  peptone,  or  rather  albumose.  If  this  substance  bo 
added  to  shed  blood,  it  does  not  prevent  clotting  ;  injected  into  the  circu- 
lation it  does  do  so,  not  only  in  blood  while  still  within  the  blood-vessels, 
but  after  it  has  been  shed.  AVe  may  conclude  that  the  albumose,  while 
circulating  in  the  blood-stream»  provokes  some  of  the  tissues  so  to  add  to 
or  so  to  alter  tho  blood  as  to  give  rise  to  a  something  antagonistic  to 
clotting.  It  has  been  suggested  that  this  eff'ect  is  prmluced  while  tho 
blood  passes  through  the  liver,  it  licing  asserted  that  the  antagonistic 
action  of  the  albumose  is  not  manifested  if  the  blood  l>6  prevented  from 
jmssing  through  that  organ.  Even  if  we  regaixi  this  pirticular  view  as 
not  distinctly  proved,  tke  albumose  effects  illustrate  the  ijifiuence  of  what 
we  may  generally  call  *'  the  tissues  '*  on  the  process  of  clotting*  Con- 
versely, the  presence  in  the  blood-stream  of  a  substance  which  seems  to 
bo  a  nueleo-albumoso  brings  al>out  extensive  intra- vascular  clotting,  though 
tho  addition  of  it  to  shed  blood  has  no  such  effect.  The  complexity  of 
the  reaction  is  illustrated  by  the  fact  that  if  the  s«ame  substance  be 
injected  slowly,  so  that  a  small  proportion  is  l>rought  to  bear  on  the  blood 
at  any  one  time,  its  action  is  reversed  ;  it  is  antagonistic  to  clotting,  and 
produces  iramiinity  towards  its  own  clotting  influences. 

Our  knowledge  will  not  at  present  allow  us  to  differentiate  the  several 
** tissues"  in  respect  to  this  infinencQ  over  clotting;  but  aceimaulated 
evidence  shows  that  in  this  respect  tho  epithelioid  lining  of  the  blood- 
vessels themselves  plays  an  important  pjirt :  when  the  inner  coat,  of" 
which  the  epithelioid  lining  may  bo  regarded  as  the  active  element,  is 
diseased  or  in  an  abnormal  condition,  in tra- vascular  clotting  takes  place  at 
the  spot.  The  mere  fact  that  the  clotting  is  so  limited  to  the  6p<:»t,  and 
docs  not  become  genei-al,  indicates  of  itself  that  the  process  by  which  the 
clotting  is  brought  about  is  a  complex  one.  An  essential  factor  in  the 
matter  seems  to  bo  an  aggregation  of  white  corpuscles ;  and  the  experi- 
ence that  a  like  aggregation  takes  place,  not  only  over  a  diseased  or 
injured  inner  coat,  but  also  over  an  inert  body,  such  as  a  needle  or  thread | 
inserted  into  the  blood,  may  be  taken  as  indicating  that  the  corpuscles  are 
gathered  together  by  chemiotactic  influence.  By  a  chemical  touch  they 
recognise  the  difference  between  tho  normal  epithelioid  cell  and  an  altered 
one,  or  an  element  of  the  connective  tissue  laulerlying  the  epithelioid 
liningj  or  some  quite  strange  Ixxly,  And  we  may  perhaps  also  conclude 
that  the  same  chemiotactic  stimulus  which  brings  them  together  excites 
them  to  an  unwont4?d  metabolic  activity,  whereby  clotting  comes  about. 
But  beyond  this  difliculties  arise.  The  fact  that  the  clotting  is  limited 
to  the  immediate  neighbourhooil  of  the  exciting  cause  shows  that  the 
general  blood-stream  is  not  affected.  We  may  take  these  phenomena  as 
indicating  that  in  the  general  blood*stream  the  influences  antagonistic  to 


clotting  are  prepotent,  and  that  the  action  of  «*uch  corpuscle  is  thus 
Irmited  to  it«  immediate  neighbourhood.  Wbit  thiit  action  exactly  is  we 
do  not  at  present  clearly  know,  and  we  need  not  discuss  it  hero.  It  is 
sufficient  for  otu*  present  purposes  thfit  it  illustrates  the  theme  iji  hand — 
the  jKJSsible  iniiueneca  which  the  white  corpuscles  may  exert  under  the 
direction  of  their  chemiotaetie  sensitiveness.  It  follows  that  these  mnst 
not  be  left  out  of  count  in  inquiries  and  discussions  concerning  the  modifi- 
cations proflucod  in  the  blood-stream  by  various  agencies  ;  as,  for  instance, 
in  the  important  problem  how  a  toxin  generates  its  antitoxin*  That  in 
the  instuice  of  clotting  the  effect  is  total  and  limited  is  probably  a 
special  feature  having  a  telcological  explanation  ;  in  the  more  ordinary 
cases,  whore  the  general  welfare  of  the  body  has  to  1x5  cared  for^  w^c  might 
expect  that  the  infiuences  exerted  by  the  corpuscles  would  be  general 
too*  And  though  in  the  same  instance  of  clotting  the  corpuscles  them- 
selves do  all  the  work,  not  calling  in  at  all  the  aid  of  what  we  call  the 
tissues,  this  does  not  preclude  the  view  that  in  other  actions  the  corpuscles 
may  effect  their  purpose  indirectly  throuy:h  some  iidluences  of  the  tissue 
excited  by  their  action  ;  whether  it  be  the  tissue  lining  the  blocjd-vessola 
generally  or  the  extra- vtvseular  elements  of  one  or  another  organ  of  the 
body. 

The  peculiar  bodies  known  as  blood-platelets  are  regarded  by  some 
Its  a  third  structural  element  of  the  blood  ;  but  it  is  still  difficult  to 
make  any  definite  statements  about  these.  On  the  whole,  the  evidence 
goes  to  show  that  they  must  be  considered  as  existing  in  nonnal  l>lood, 
but  this  in  respect  to  our  present  theme  is  of  secondary  importance,  since 
undoubtedly  in  ahnonma!  circumstances  they  are  present  in  large  numbers. 
We  are  not,  however,  at  the  ])resent  moment  in  a  position  to  state 
authoritatively  what  is  their  real  nature  ;  whether  they  are  destructive 
formed  element*?,  miinito  nucleusless  corpuscles  of  a  special  kind^  and 
therefore  agents,  or  whether  they  are  deposits,  precipitations  of  a  special 
kind,  80  far  analogous  to  granules,  and  therefore  proilucts.  In  the 
absence  of  exact  knt)wledge,  it  would  not  be  i profitable  to  attempt  to 
inquire  what  may  possibly  be  the  exact  natuie  or  limits  of  the  influences 
which  they  may  exert 

Besides  the  changes  which  may  be  brought  about  by  each  corpuscle, 
white  or  red,  in  an  area  of  plasma  immediately  surrounding  itself, 
wo  must  take  into  account  changes  induced  by  subst-inccs  more 
generally  diffused  in  the  plasma^  and  which,  since  they  are  at  least 
usually  present  in  the  plasma^  we  may  s|>eak  of  as  proper  to  the 
plasma,  and  that  quite  irrcs[)ective  of  the  causes  which  lead  to  their 
presence  j  whether,  for  instance,  they  are  products  of  the  acti\dty  of  the 
tissues,  having  not  more  th;in  a  transitory  stay  in  the  blood,  or  whether 
they  belong  to  the  bl<x>d  itself.  For  instance,  the  evidence  is  clear  that 
the  blood  normally  conUiins  an  amylolytic  ferment,  though  the  qumtity 
or  at  least  the  energy  of  it  seems  to  vary  wicloly  in  different  animals; 
and  there  is  like  evidence  that  a  peptic  and  oven  a  tryptic  ferment  are 
also  present.      Our  knowledge  of   the  more    easily  studied    amylolytic 
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ferment  is  greater  than  that  of  the  others ;  but  even  in  regani  lo  this  we 
are  not  as  yet  sure  whether  it  is  a  body  sui  fjmeriSy  or  whether  it  is 
merely  the  result  of  a  bsick  Mow  from  the  amylolytic  pancreas  and  salimry 
gliiods,  merely  jinssing  through  tlie  hlood  on  its  way  to  be  got  rid  oJF, 
The  m [doubted  faet  that  sugar  (dextrose)  rapidly  disappars  even  in  shed 
blood  has  led  some  to  sptiak  of  the  existence  in  the  blood  of  a  sugar* 
destroying  Ijody  or  ft^rment,  and  tbe  aliseiiee  from  or  the  excejss  of  such 
a  body  m  the  blood  has  been  appealed  to  in  explanation  of  diabetic 
phenomena.  The  existence  of  such  a  body  cannot  at  present  be  con- 
sidered  lis  definitely  pro  veil ;  but  there  can  be  little  doubt  that  the  plasma 
does  contain  a  number  of  bcMlies,  some  of  which  may  be  of  the  nature 
of  ferments,  others  mere  chemical  substances  acting  in  a  simfile  and  more 
direct  manner;  and  that  variiitions  in  one  direction  or  miother  of  the 
quantity  of  such  a  body  present  in  the  plasma  may  exert  a  gr'cat  influence 
on  the  economy,  and,  indeed ^  produce  morbitl  symptoms.  BiU'tericidal 
substances  in  the  plasma  afFord  an  illustration  of  the  newly  discovered 
constituents  we  are  now  discusi?ing- 

Thus^  when  we  have  to  consider  the  eff"ects  of  introducing  the  blood 
of  one  animal  into  the  blfiod- vessels  of  another,  we  have  to  take  into 
accoiuit  not  only  the  general  properties  which  may  lie  regarded  as  common 
within  limits  to  all  animals,  but  special  properties  diti'cring  in  diHerent 
animals ;  and  these  may  in  large  part  dej>end  on  the  presence,  relative  or 
absolute,  of  the  bodies  just  spoken  of.  One  practical  value  of  the 
transfusion  of  blood  seems  to  be  to  supply  adequate  oxygen  by  means 
of  the  bamioglobin.  The  mere  bulk  of  blood,  as  we  have  urged  above, 
is,  owing  to  the  adaptive  action  of  the  vessels,  of  secondary  imi>ortance 
from  a  mechanical  point  of  view,  miless  the  loss  be  very  gre^it ;  and  after 
ev^en  great  loss  of  blood,  that  which  is  left  is  probably  sufficient  to  meet 
the  more  tlowly  developed  needs  of  nutrition  other  than  those  of 
oxygen.  Against  this  viaw  may  be  urged  the  clinical  experience  that 
the  injection  of  simple  saline  solution  is  beneficiah  If  this  be  so  in  cases 
where  the  loss  is  not  too  great  to  be  comjKjnsated  l>y  vasoconstriction, 
the  increase  of  the  bulk  by  the  saline  must  work  iK^neficially  in  some 
other  way  than  by  restoring  the  mechanical  conditions  of  the  circiUatioti, 
Such  supply  of  oxygen  by  means  of  the  transfused  blood  is  of  course 
temporary  only  ;  the  foreign  corpuscles  soon  eca.se  to  be  recognised 
in  the  blood  stream ;  they  disappear,  but  during  their  stay  they  have 
met  the  demands  of  tbe  tissues  for  oxygen,  until  such  time  as  an  adequate 
supply  of  native  ^'orpuseles  has  been  obtained  by  new  fonnation.  There 
are  norc;isons  for  thinking  that  the  red  corpuscles  of  one  animal,  provided 
that  difference  of  size  does  not  bring  mechanical  difficulties  to  the  circula- 
tion, may  not  serve  as  oxygen  carriers  to  the  tissues  of  another  animal. 
Nor  are  there  reasons  for  thinkir;g  that  the  substances  which  serve  as  the 
general  basis  of  nutrition  for  the  tissues  of  one  animal — dextrose  for 
instance,  and  proteids,  or  whatever  they  be^will  not  serve  in  like  manner 
for  the  tissues  of  another  animal,  DitTerences,  relative  or  absolute,  in  tbe 
salt  of  the  plasma  may  render  the  blood  of  one  animal  unfit  for  another ; 
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but  prolhibly  the  cliiof  cause  of  tlie  blo*)fl  of  one  aniiiiul»  for  instance  of 
a  to^wi,  Wing  unfitted  for  and  acting  as  a  poison  tovvaixls  tbc  tissues  of 
ainother  animal,  for  instance  of  a  frog,  is  to  be  sought  in  the  prcscnco  in 
the  pla??ma  of  one  or  more  of  the  botlies  referretl  to  above. 

W  hile  the  blood,  then,  is  trnversing  any  ]>iirt  of  its  circuit,  making  its 
way  through  the  capillaries  of  the  tissue,  we  may  recognise  on  tbe  one  baud 
the  changes  which  are  being  brought  about  by  the  tissue  itself,  and  ou  the 
other  hand  those  which  are  lioiug  wTought  in  the  blood  itself;  either  by 
means  of  the  corpuscles,  or  by  other  botJies^  by  organisms  or  chemical 
substances,  including  ferments  present  in  the  plasma.  To  these  we  ought 
to  add,  perhap!^,  the  influencef?  exerted  by  the  epithelioid  lining  of  the 
blood-vessels,  influences  which  prolwibly  are  insigiiificunt  and  overridden 
in  the  eapillaries,  but  make  themselves  felt  in  the  larger  vessels,  and 
may  be  <lifferent  in  ditterent  parts  of  the  vascular  system— in  the  veins, 
for  instance,  and  in  the  arteries,  and  in  different  veins* 

Tbe  changes  eft'rr;ted  by  the  tissues  and  those  caiTied  out  by  the 
blood  itaelf  are  not,  however^  independent  the  one  of  the  other  ;  they 
react  upon  each  other  in  many  ways,  and  in  all  inquiries  this  should  be 
clearly  borne  in  mind.  Thus,  granted  that  the  white  corpuscles  have  as 
their  role  the  iidluenee  which  they  exert  on  the  plasma  surrounding  each, 
the  very  number  of  these  corpuscles,  cither  in  the  general  blocKl-streiim  or 
in  special  parts  of  it,  is  influenced  by  changes  in  the  body,  in  the  tissues, 
or  in  the  blood  itself ;  and  a  mere  change  in  riund>er,  even  if  each  corpu'?cle 
mainiained  the  same  action  as  before,  would  modify  the  event43  of  the 
Ijody.  The  number  of  corpuscles  present  in  the  blood -stream  may  be 
altered*  a  hypolencoeytosis  or  a  hyperlcncocytosis  may  be  brought  about  by 
certain  treatments,  and  whether  the  alteration  of  the  population  be  due 
to  actual  destruction  or  now  growth,  or  to  mere  tempotary  withdrawal  or 
Hushing,  the  mere  fact  that  the  j^optdation  is  not  the  same  must  influence 
the  events  of  the  Ijocly  ;  or  again,  sup|x>sing  the  population  to  remain 
the  same,  the  action  of  this  or  that  tissue  may  so  influence  the  corpuscles, 
or  a  certain  kind  of  them,  as  Inrgely  to  modify  their  actions. 

On  the  other  hand,  as  we  said  above  in  spealciug  of  the  white 
irpusclcs,  the  action  of  the  corpuscle  is  not  limited  to  its  immediate 
eighbonrhood.  It,  for  instance,  may  discharge  a  substance  or  sub- 
stances into  the  plasma,  either  by  way  of  secretion,  or  in  a  more  extreme 
CSis/t  by  actual  disniption  ;  and  this  or  they  may  provoke  this  or  that 
tissue  to  an  altered  action,  and  so  indirectly  produce  a  marked  change 
in  the  bloofl 

Such  effects  may  be  especijdly  perhaps  looked  for  as  belonging  to  the 
white  corpuscles  ;  but  the  theme  ou  w^hich  we  are  dwelling  may  he 
illustrated  by  tl>e  red  corpuscles.  The  blood  of  an  asphyxiated  animal  is 
poisonous;  that  is  to  say,  when  introduced  into  the  blood-vessels  of 
an  animal  it  p induces  efllects  which  must  be  attribute^!,  not  to  a  mere 
deficiency  of  oxygen*  but  to  the  presence  of  unwonted  substances  in  the 
plasma.  During  asphyxiation  the  lack  of  adequate  oxygen  so  modifies 
the  metaboHsm  of  the  tissues,  probably  the  rausctilar  tissues  in  particular, 
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that  the  plasma  receives  from  those  tissues  abnormal  products  which 
act  as  poisons.  This  is  an  extreme  case,  the  very  violence  of  which 
puts  a  clue  in  our  hands ;  but  we  may  safely  conclude  that  milder 
circumstances  produce  eflects  which,  though  less  in  degree,  are  on  the 
same  lines.  We  may  infer  that  a  deficiency  in  red  corpuscles,  or  in 
hajmoglobin,  or  indeed  possibly  some  change  in  the  nature  of  the 
haemoglobin,  though  not  pronounced  enough  to  produce  direct  res- 
piratory troubles,  may  so  influence  the  meUibolism  of  the  tissues  that 
the  blood  becomes  abnormal  in  other  respects  than  its  mere  shortcoming 
as  a  carrier  of  oxygen,  and  so  produce  results  in  the  body  having 
apparently  no  connection  with  the  oxygen-supply. 

Examples  like  the  above  might  easily  be  multiplied ;  but  enough  has 
been  said  to  illustrate  the  important  view  of  how  manifold  are  the 
agencies,  actual  or  latent,  which  work  upon  the  blood.  The  apparent 
sameness  which  is  the  blood's  salient  feature  is  but  the  resultant  of  a 
multitude  of  actions,  which  in  health  are  successfully  coordinated  to  each 
other,  but  which  in  disease  cease  to  fit.  In  attempting  to  track  out  the 
genesis  of  a  malady  the  interweaving  of  these  many  threads  of  the 
blood's  life  must  always  be  borne  in  mind. 

M.  Foster. 


THE  CLINICAL  EXAMINATION  OF  THE  BLOOD 

Although  hardly  appreciated  at  their  true  importance,  routine  examina- 
tions of  the  blood  are  capable  of  affording  valuable  assistance  in  the 
diagnosis,  prognosis,  and  treatment  of  certain  pathological  conditions. 
In  a  certain  number  of  diseases,  among  which  may  be  mentioned  leukaemia, 
pernicious  anaemia  and  chlorosis,  the  diagnosis  may  be  rapidly  and 
accurately  arrived  at  by  examination  of  the  blood  alone ;  while,  conversely, 
should  the  appearances  now  known  to  be  characteristic  of  one  or  other  of 
these  diseases  not  be  found,  they  can  as  certainly  be  excluded.  Many 
other  diseased  conditions  there  are  also  in  which,  although  we  may  not  be 
able  to  evolve  a  diagnosis  from  examination  of  the  blood  alone,  yet  we 
can  often  obtain  evidence  of  much  value  when  considered  in  relation  to 
the  results  of  other  diagnostic  methods. 

Such  examinations  also  throw  light  on  the  progress  of  disease,  and 
furnish  a  means  of  judging  the  results  of  treatment  more  accurately  than 
would  otherwise  be  possible. 

Within  the  last  few  years  much  attention  has  been  devoted  to  the 
simplification  of  the  various  methods  employed  in  the  examination  of  the 
blood  ;  and  concurrently,  by  the  introduction  of  more  perfect  instruments, 
a  notable  advance  has  been  made  in  the  accuracy  and  precision  of  our 
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results.  Of  no  less  importance  is  it  that  at  the  present  time  we  can  carry 
out  all  the  necessary  deUiU  of  an  investigation  without  the  expenditure 
of  more  than  a  few  drops  of  blood. 

While,  therefore,  in  order  to  justify  its  title,  the  present  article  will 
deal  only  with  the  teehniqne  of  such  methods  as  require  for  their  peifurra- 
ance  a  minimal  quantity  of  blood,  the  clinical  observer  may  rest  assured 
that,  with  due  care,  the  case  and  rapidity  with  which  the  various  examina- 
tions can  be  carried  out  need  involve  no  sacrifice  of  accuracy. 

In  systematic  investigation  of  the  blood  the  necessary  procedure  will 
consist  of  several  distinct  processes,  as  follows : — 

L  Microscopic  examination  of — {a)  the  fresh  blood  ;  {h)  dried  and 

stained  blood- films. 
IL  Estimation  of  the  specific  gravity  of  the  blood. 
II L  Estimation  of  the  eolouriTig  m;^itter. 
IV,  Enumeration  of  the  corpuscles  {red  and  white). 
V.  Estimation  of  the  alkalinity. 
YL  Determination  of  the  coagulation  time. 
VI L  Spoctroseopie  examination. 
VIII.  Bacteriological  examination  by  means  of  stained  specimens  and 
of  cultivations. 
As  a  general  rule,  however,  it  will  hardly  be  found  necessary  to  carry 
out  this  scheme  in  its  entirety  ;  «il though  experience  alone  can  decide  to 
which  points  in  any  given  case  it  is  desirable  that  special  attention  should 
be  directed. 


I.    MtCROSGOPTC    EXAMINATION    OF    THE    BLOOD. — TO   Obtain    blood 

for  examination. — The  skin  of  the  part  selected,  which  may  be 
either  the  finu't*r-tip  or  the  lobe  of  the  ear,  is  first  washed  with  soap 
and  water,  and  then  dried  carefully  with  a  clean  cloth,  Ordinaiily 
it  is  not  necessary  to  employ  antiseptic  solutions.  The  skin  is  punctured 
vi'ith  a  qnick  stiib  either  of  a  lancet  provided  uHth  a  means  of  regulating 
the  extent  of  protrusion  of  the  blade,  which  has  been  specially  devised 
for  the  purpose,  or  a  bayonet-|>ointed  surgical  needle  of  triangular  section, 
which  is  perhaps  more  likely  to  be  at  hand.  An  ordinary  sewing-needle 
should  be  employed  only  in  default  of  anything  better,  as,  however  sharp 
it  may  be,  it  is  more  pfiinful  to  the  patient  in  its  passage  through 
the  skin,  especially  if  it  be  pressed  slowly  in  instead  of  being  plunged 
with  one  quick  motion  to  the  required  depth.  To  avoid  possibility  of 
ill  effect  the  instrument  should  be  sterilised  in  the  flame  of  a  spirit-lamp. 
This  precaution  is  indispensable  when  a  Imcteriological  examination  of  the 
blood  is  to  be  made.  On  no  account  must  any  pressure  be  employed  to 
H  expedite  the  flow  of  blood  ;  nor  before  pricking  should  a  tape  or  string 
^^P  be  wound  round  the  end  of  the  finger.  Professor  Sherrington  and  myself 
^^  have  shown  that  under  such  circumstances  as  these  temporary  stasis  of 
I  the  bleod-flow  through  the  capillaries,  with  the  addition  of  the  lymph 

I  derived  from  the  surrounding  tissues,  are  sufficient  to  bring  about  so  rapid 

I  and  profound  aji  alteration  in  the  composition  of  the  blood — affecting  aa 


it  does  the  nuinher  of  ilte  corpuscles,  the  liffimoglolnn  power,  and  the 
&pcd fie  gravity —as  to  render  iiiiy  eonchisiou  based  on  examination  of 
the  bluiRi  thus  ohtained  <|uite  vahieless  under  8ueh  circtirastiinces.  It  is 
true  that  without  compression  of  the  pirt  it  is  not  infrequently  a  matter  of 
difficiiltyj  especially  in  patients  suffering  from  certain  kinds  of  aniemia,  to 
obtain  more  than  a  drop  or  two  of  btocMl  ;  although  this  difficulty  may 
aometimes  be  overcome  by  making  the  puncture  a  little  deeper.  It  is  in 
such  cases  eapecially  that  Cabot  Btrongly  recommends  puncture  of  the 
lobe  of  the  ear,  as  m  cases  of  pernicious  anncniia,  in  which  attempiJS  to 
get  hloorl  from  the  linger  had  failed,  ho  found  no  difhculty  in  getting  it 
from  the  car.  He  is,  moreover,  of  opinion  that  the  ear  is  decidedly  lei^ 
sensitive  than  the  finger ;  and  that  there  is  an  advantage,  particularly  in 
the  case  of  children,  in  a  process  which  the  patient  cannot  watch.  Again, 
in  a  sleeping  patient  the  ear  is  usually  more  accessible  than  the  finger. 

A  word  of  Ciintion  is  necessary  lest  the  patient  be  the  subject  of 
hfemophilia,  in  which  case  hLcmorrhage,  even  from  the  tiniest  wound,  is 
apt  U)  be  profuse  and  difficult  to  stop.  Hence  it  is  always  a  wise  prec^u* 
tion  to  make  inquiry  concerning  former  bleedings.  If,  on  puncturing  the 
skin,  the  blood  tiow  is  fairly  free,  it  is  as  well  to  reject  the  first  few  drops, 
wiping  them  off  with  a  clean  cloth  as  they  exude,  so  that  any  extraneous 
bodies  about  the  seat  of  pmicture  may  be  washed  away.  All  blood 
examinations  should  he  m-Mle  at  alwut  the  same  hour,  in  ortler  that  the 
results  obtained  may  be  comparable  one  with  another ;  and  the  time  of 
examination  and  the  hours  of  the  meats  should  he  recorded.  This  is 
specially  desirable  when  cunmeration  of  the  leucocytes  is  in  question,  as 
allowance  can  then  be  made  for  digestion^  But,  if  possible,  examinations 
should  be  c^arricd  out  before  the  fii-st  meal  of  the  day  is  taken,  for  thus 
only  can  any  approach  to  scientific  accuracy  be  obtained. 

Hlstologrical  examination  of  the  blood.^lt  will  generally  be  advis- 
able to  examine  the  blood  both  in  the  fresh  state  and  also  hy  the  st^dniiig 
of  dried  cover-glass  films,  which  have  previously  been  fixed  in  one  way  or 
another. 

Emmination  of  fresh  bimd. — The  first  point  is  to  ensure  the  most 
perfect  cleanliness  of  all  slides  and  cover  -  glasses.  Each  observer 
prefers  his  own  particular  method,  the  exact  details  of  which  may  be 
immaterial  so  long  as  thorough  cleansing  is  secured.  The  use  of  80i\\> 
and  water  may  be  sufficient  for  this  purpose ;  but  it  is  usually  desirable 
either  to  boil  the  glasses  in  a  strong  solution  of  sfxlium  c^irb<>nate,  or  to 
wash  them  in  a  mixture  of  ]x>tas8ium  chromate  and  sulphuric  acid  In 
either  case  they  must  receive  a  final  wash  in  alcohol  To  obtain  a 
specimen  of  blood,  a  cover-glass,  properly  cleansed  in  one  way  or  another, 
is  held  in  a  pair  of  forceps  or  edgewise  between  the  thumb  and  first 
finger,  and  its  under  surface  brought  down  into  contact  with  a  drop  of 
blood  as  it  oozes  from  the  puncture.  The  cover-glass  is  then,  as  rapidly 
as  possible,  hud  on  a  glass  slide,  when  the  weight  of  the  cover-glass  causes 
the  blood  to  spread  out  luider  it  in  a  film  of  fairly  even  depth.  If  the 
suhscrjuent  examination  is  Ukcly  to  take  some  time,  it  is  well  to  prevent 
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e\aporation  by  painting  round  the  edge  of  the  cover-glass  with  vasL'liiie 
or  castor  oil  If,  moreover,  the  slide  and  cover-gluss  be  slightly  warmed 
before  usCj  or  if  some  form  of  warm  stage  he  emplo}^edj  alteiation  in  the 
appearance  of  the  blood  will  take  place  less  rapidly  than  would  othervnse 
be  the  case.  The  specimen  is  now  to  be  examined  under  the  microscope, 
first  with  a  comixiratively  low  power,  and  iifterwards,  if  thought  desirable, 
with  a  ^\j  oil  innnersioti  lens.  Microscopical  examiruitioii  of  a  sjjecimen 
of  fresh  blood  discloses  the  size  and  shape  of  the  rod  corpuscles  and  the 
fashion  of  rouleaux  formation.  Thus  also  the  relative  proportions  of 
erythrocytes  to  leucocytes,  and  the  number  of  blood-platelets  present,  can 
be  roughly  estimated,  and,  by  the  ap|)earance  of  fibrin  filaments,  the  rate 
of  cotigulation.  In  such  a  prcjianuion  the  filaria  sangninis  huminis,  and 
likewise  the  malarial  pirasit^,  may  bo  studied  in  the  living  state, 

£xamin/ttion  of  Jlrfd  hlmd. — For  study  of  tlie  finer  structure  of  the 
blood  corj)Usclea,  and  more  ptirticularly  of  the  leiicocytes,  it  is  necessary 
to  stain  the  bloixlfilm  which  has  previously  been  dried  and  fixed.  In 
order  to  obtain  satisfactory  results  special  attention  must  be  directed  to 
the  preparation  of  the  blood-films,  bo  as  to  obtain  a  perfectly  thin  and 
even  layer  of  hlorxl,  the  process  being  catried  out  us  rapidly  us  possible 
so  as  to  prevent  the  occurrence  of  histologiciil  changes. 

Preparation  of  the  films. — -After  thorough  cleansing  of  the  cover- 
glasses,  the  under  surface  of  one  of  these  is  brought  into  contact  with  the 
drop  of  blood  as  it  emerges  from  the  puncture.  A  minimal  quantity  of 
bloo<l  having  thus  been  taken  up,  the  cover-glass  is  gently  dropped  upon 
another  \  after  which,  with  the  aid  of  fingers,  or^  better  still,  of  forceps^ 
the  two  cover-glasses  are  again  separated  by  a  lateral  sliding  motion  of 
one  on  the  other.  In  this  way  a  thin  and,  if  the  process  have  been  skil- 
fully carried  out,  an  even  layer  of  bhxxl  is  left  on  one  surface  of  each 
cover-glass.  These  must  now  be  left  exposed  to  the  air  until  the  blood- 
films  are  thoroughly  diy.  For  this  purpose  it  is  convenient  to  place  them, 
face  upwards,  on  a  slip  of  paper,  and  to  cover  them  with  a  watch-glass,  or 
with  one-half  of  a  Petri  dish,  so  as  to  prq^vent  deposition  of  dust  on  the 
film  surface  during  the  process  of  drying. 

Fixation  of  the  films. — Before  staining  the  blood- films  they  mtist  be 
*'  fixed  "  in  one  way  or  another  ;  other^^nse  the  sUiining  solutions  are  apt 
to  dissolve  out  the  haemoglobin  from  the  red  corpuscles,  or  even  to  wash 
the  thin  layer  of  blood  from  the  surface  of  the  cover-glass.  The  method 
of  fixation  advocated  by  Ehrlich  is  a  long  and  tedious  one,  involving  the 
heatirjg  of  the  films  for  an  hour  or  more  on  a  brass  jdate  to  one  end  of 
which  a  Bunsen  flame  is  applied.  The  point  at  which  the  cover  glasses 
should  be  jjlaced  on  the  plate  is  estimated  by  noting  within  what  distar\co 
drops  of  water,  let  fall  on  its  surface  from  a  pipette,  rapidly  evapomto 
instead  of  assuming  the  spheroidal  state.  Or,  on  the  other  hand,  the 
cover-glasses  may  be  placed  in  a  hot-air  oven,  the  temperature  of  which 
is  maintained  at  about  120^  C.  for  a  similar  length  of  time. 

Equally  good  results,  however,  are  t^  be  obtained,  acconling  to  Hardy 
and  Kauthack,  by  the  far  simpler  and  more  rapid  method  of  passing  the 
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cover-glasses  three  or  four  tiroes  through  the  upper  portion  of  a  Bunscn 
fbme^  as  is  now  ordiniiriiy  done  in  the  manipulation  of  cover-gliias  speci- 
mens in  bacterioloL;;ic*'il  work.  Other  obaervera,  again,  fix  blood -films  bj 
ra<2thod3  otlier  th:in  huating.  Nikeforoff,  for  instance,  whose  method  is 
recommended  by  Sherrington,  advises  the  immersion  of  the  specimens  in 
a  mixture  of  equal  parts  of  absolute  alcohol  and  ether  for  jieriods  of 
from  live  to  twenty  minutes.  For  special  purposes,  such,  for  instance, 
as  the  denion^^tnition  of  karyomitosia,  fixing  solutions  containing  bichloride 
of  mercury,  picric  acid,  or  otkcr  reagents  may  be  employed* 

To  stain  the  blood -films. — For  the  method  ustially  employed  in  the 
investigation  of  the  histology  of  the  various  formed  elements  in  the  blood 
we  are  indebted  to  Ehrlich  and  his  pupils.  Ho  not  only  demonstrated, 
in  the  first  place,  that  the  protoplasm  of  certain  leucocytes  contains 
discrete  granules,  bub  he  further  determined  the  existence  of  a  definite 
reliitionshi|>  bet  ween  the  chemical  constitution  and  the  sUvining  capacity  of 
these  cells.  Thus  his  method  and  his  classification  of  the  blood-cells  are 
b:ised  on  a  scheme  of  the  mierocheniieal  reactions  of  their  granides. 

According  to  Ehrlich,  the  various  stains  employed  in  histological  work 
may  be  divided  into  two  main  groups  :  (a)  acid  stains  j  (h)  basic  stains, ^ — 
admixtures  of  these  in  certtiin  projxirtions  furnishing  what  he  has  ealled 
neutral  stains.  The  stains  included  in  the  first  class  are  classified  under 
the  term  **acid,"  for  the  reason  that  although  chemically  they  are 
neutral  salts  yet  the  stiiining  principle  is  the  acid  radicle ;  in  other 
word3,  the  stain  reacts  tinctorially  aa  a  free  acid. 

Thus  ammonium  picrate  is  an  acid  dye  because  tlie  picric  acid  is 
obviously  the  staining  element,  the  ammonium  base  being  inert  in  this 
reapect.  Of  the  other  "iicid"  dyes  the  most  useful  for  histological 
purposes  are  cosin,  aui'antia,  indulinc,  and  orange  G.  ;  of  these  the  first 
three  stain  well  in  concentrated  glycerine  solutions,  while  the  last  iB 
generally  emplo}'ed  dissolved  in  water. 

Again,  the  ** basic"  stains  arc  so  called  for  the  reason  that  in  their 
case  it  is  the  base  and  not  the  acid  on  which  the  action  as  a  dye  depends. 

Of  the  l>asic  stains  one  of  the  best  known  perhaps  is  fuehsine,  which 
chemically  is  hydrochlornte  of  roaaniline.  Here  the  rosaniline  is  the 
staining  principle  and  not  the  hydrochloric  acid.  Another  most  useful 
\\\mi  stain  is  methylene  blue,  of  which  the  alkaline  preparation  devised 
by  Loffler  is  of  special  value.  Other  basic  stains  in  frequent  use  are 
methyl-violet,  methybgreen,  and  saf ranin.  Both  "  acid  '*  and  "  l*asic  '* 
stains  are  emjiloyed  in  histological  work  on  the  blood  for  the  reason  that 
certain  of  the  cell  granules  react  to  acid  stains  only,  and  are  therefore  called 
*' oxyphil  granules";  while  others,  which  are  more  readily  tinged  with 
basic  dyes,  arc  described  as  **  basophil."  The  term  neutrophil  is  now  very 
generally  abandoned,  as  Hardy  and  Kanthack  and  other  observe i«  have 
shown  that  the  scKmlled  "neutral  "  mixtures  of  Ehrlich  react  tinctorially 
as  acid  dyes,  and  that  the  fine  granules  contained  in  the  cell  substance  of 
w^hat  he  has  described  as  a  "  neutrophil  '^  leucocyte  are  really  oxyphil  in 
their  affinities.     Ehrlich 'a  original  staining  method  has  been  found  some* 
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what  cuniboi'some  and  ineonTenient  in  use,  mainly  on  acconiit  of  the 
length  of  time  cotisuniLMl  in  carrving  out  tho  various  doUuls  of  it. 
Fortunately,  however,  standard  oxyphil  and  basophil  reactions  iimy  he 
obtained  by  the  simple  and  rapid  modtHcation  of  Kbilich's  method  intro- 
duced by  Hanly  and  Kaiithack.  They  proceed  as  follows : — Thin  films 
of  blood  or  lyni|ih  dried  in  the  air  and  afterwards  passed  tlircc  times 
through  a  Bun  sen  flame  are  floated  on  a  solution  of  0"5  grm,  eoshi  in 
100  cuK  cent,  of  70  per  cent  alcohol  for  half  a  minute  or  ks-s  (acid  .stain). 
Excess  of  eosin  is  removed  by  washing  in  distilled  water.  The  film  is 
then  dried  by  gentle  pressure  between  sheets  of  blotting-paper,  again 
passed  three  or  four  tiiBes  through  the  flame,  and  coiuit^rstained  in 
Loliler^s  methylene  Ijluo  solution  (basic  stain)*  After  being  again  wa.shed 
and  dricd^  the  films  may  be  mounted  Ui  Canadii  bals^un, 

A  description  of  the  histological  appeaianccs  brought  out  by  the 
employment  of  this  method  and  the  system  of  clasaili cation  based  U]>on  it 
will  be  found  under  the  heading  **Leut'oeytes." 

Stain  reactions  of  the  blood  in  diabetes. — Bremer  devised  a  modifi- 
cation of  Elirlieh's  method  as  an  aid  in  the  diagnosis  of  diabetes.  He 
found  that  the  red  corpuscles  of  di:dietic  Idood  could  not  be  stained  with 
eosin  as  in  nornuil  blood  ;  although,  nevertheless,  they  reacted  to  the  various 
so-called  acid  dyes.  lie  therefore  employed  a  special  eosin-meth^dene 
blue  stain,  by  the  use  of  whkh  the  red  corpuscles  of  nornuil  bloo<:l  are 
stained  violet,  of  diabetic  blood  a  greenish  colour. 

L*"pine,  however,  has  ehown  that  this  reaction  is  not  ahsohitely 
characteristic  of  diabetes,  since  he  has  obtained  it  also  with  leuka*mic 
blood.  Bremer,  partly  for  this  re^ison  and  partly  because  his  oi'iginal 
eosin-methylene  blue  stain  was  difliciilt  to  prepare,  has,  more  recently, 
altered  and  simplified  the  method  considerably.  The  blootl-filnij  after 
drying  in  the  air,  is  exposed  to  a  temperature  of  about  135°  C.  for  from 
six  to  ten  minutes ;  accuracy  at  this  stage  of  the  procedure  is  of  special 
importance,  as  unless  the  tem|>craturc  exceed  129'  C.  the  test  becomes 
untrustworthy.  The  slides,  together  with  control  slides  maile  from  normal 
blood,  arc  next  sbuned  for  about  a  couple  of  minutes  in  a  1  per  cent 
watery  solution  of  Congo  red,  or  in  Biebrich  scarlet,  or  with  the  ordinary 
Ehrlieh-Biondi  stain.     The  specimens  are  then  rapidly  washed  and  dried. 

With  Congo  red  diabetic  blood  is  usually  not  stair acd  at  all,  while 
non-dialietic  blorid  is  coloured  red  ;  wnth  Biebnch's  scarlet  an  opposite 
effect  is  obtained^  the  diabetic  corpuscles  are  sUiined,  the  normal  ones 
are  not. 

WTi ether  these  difl'crent  reactions  are  due  to  the  preeence  of  sugar  in 
the  blood,  to  an  alteration  in  alkalinity,  or  to  some  other  cause,  is  as  yet 
undetermined. 

The  red  corpuscles  or  erythrocytes, — Under  normal  circumstances 
the  red  corpuscles  have  the  form  of  l>iconeave  discs  of  a  fairly  uniform 
diameter  of  about  ^^^{j-j^th  of  an  inch.  When  seen  under  the  nncroscopo 
in  a  single  layer  they  are  of  a  yellowish  red  colour  :ind  are  non-nuchated. 
In  a  tilm  of  moderate  thickness,  shortly  after  removal  of  the  blood,  the 
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oorjiuscles  oxhibit  the  physical  peculiarity  of  running  into  small  aggrega- 
tiotis  or  roukaujy  so  c4iUcd  from  the  supposed  resemblaoce  to  a  heap  of 
coins. 

In  many  forms  of  disease,  particularly  in  wasting  diseases,  and  in 
pernieions  anaemia  more  especially,  not  only  are  the  form  and  consistence 
of  the  red  corpuscles  liable  to  considerable  alteration,  but  a  marked 
diminution  in  their  n umbel's  is  usual ly  obvious  on  examination. 

The  number  of  red  corpuscles  normally  present  in  the  blootl  has  been 
estimated  liy  Vierordt  at  5^000,000  to  the  cubie  milliiat-tre  in  nuiri,  and 
about  10  per  cent  less  in  woman.  In  the  condition  known  as  olirjo- 
tythfvmia^  however,  the  number  of  corfjuseles  in  the  bloixl  may  liecome 
greatly  deercfised,  sinking  as  low  as  one  million  per  cubic  millimetre ;  or, 
in  severe  cases  of  pernicious  anosmia,  even  to  half  a  million  and  under.  The 
number  of  corpuscles  is  also  diminished  in  leukamiia,  and  to  a  leas  degree 
usually  in  chlorosis  and  such  cachexies  as  phthisis  and  the  various  forms 
of  malignant  disease.  The  number  falls  also,  temporarily,  after  severe 
hiemorrhages,  whether  due  to  traumatism  or  to  diaeasej  as,  for  instance, 
after  the  intestinal  bleeding  of  enteric  fever,  Sbould  oligocythsemia  be 
present  in  high  degree^  this  will  usually  be  apparent  in  the  abnormally 
pale  colour  of  the  bloixl,  an<l  the  obviously  lessened  numl>er  of  corpuscles 
in  fresh  microscopic  prejiarations.  W^hen  the  diminution  in  the  number 
of  corpuscles  is  less,  the  employment  of  more  accurate  methods  will  be 
necessary  ;  and  in  any  case  trustworthy  information  as  to  the  actual  con- 
dition present  can  only  be  obtained  by  enumeration  of  the  corpuscles  by 
means  of  special  instrumcuta  deWsed  for  this  purpose.  Under  certain 
circumstances  the  size  of  the  corptiscles  may  undergo  consideraljle  change, 
the  diameter  sometimes  becoming  increased  to  as  much  as  double  the 
normal  length  (from  7*5 /jt  to  10 /x  or  even  15 /a).  Tlus  condition,  named 
miicroqfthamiu,  is  apt  to  occur  to  a  certain  extent  in  any  case  of  severe 
amemia,  but  more  especially  in  that  form  known  as  ^^  pernicious."  It 
must  be  Ciirefully  distingin'shed  from  the  swelling  of  the  red  corpuscles 
which  is  prone  to  occur  in  hydrEemic  blood. 

By  mkrtH'iftlm'iniaf  on  the  other  hand,  is  understood  a  diminution  in 
the  diameter  of  the  red  corpuscles.  These  smaller  boilies,  or  microeytes 
as  they  are  called,  are  often  globular  in  form,  and  of  a  more  intense 
colour  than  normal.  They  are  commonly  present  in  pernicious  anaemia, 
and  occur  in  most  other  forms  of  anaemia,  especially  when  severe  ;  -also  in 
certain  toxic  conditions  and  infections  diseases,  and  after  extensive  burns 
and  large  haemorrhages.  At  present,  however,  but  little  is  known  of 
their  significance,  and  conser|Ucntly  no  information  of  importance  in 
diagnosis  is  to  be  derived  from  their  discovery*  Some  observers  are  of 
opinion  that  they  occur  as  the  rcsidt.  of  degeneration  of  the  normal  red 
corpuscles.  Gram  and  Graber",  indeed,  go  so  far  as  to  regard  these 
microeytes  as  the  result  of  changes  in  the  blood  after  deiith. 

Occasionally  the  red  corpuscles  undergo  marked  variations  in  shape, 
becoming  pyriform,  spindle  shaped,  reniform,  cnp-like.  or  knobbed,  A 
certain  proportion  of  them,  however^  retain  their  normal  form.     This  con- 
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dition,  named  poikiloryim}&'^'wh\<i\\  is  believed  to  be  duo  in  some  niensure 
to  a  lessened  consistence  in  tLe  stroma  of  the  corpnselus — has  been  noticed 
in  leukasmia  and  in  anaemic  states,  more  pirticularly  in  |>oniicioiis  amemia. 
Such  remarkable  variations  in  the  shape  of  the  coi'piiscles  have  indeed 
been  regarded  by  some  author  its  pathognomonic  of  the  latter  di!>ease. 
As  is  well  knoi\Ti,  crcnation  of  the  red  corpuscles,  giving  rise  to  the  so- 
called  mulberry  and  thorn-apple  forniSj  may  occur  as  the  result  of  evaporation 
in  normal  blood  at  a  varying  interval  after  its  withdrawal  from  the  cireula- 
liun  ;  but  a  little  experience  will  prevent  any  likelihood  of  confusion  with 
the  change  under  consideration.  Nu^kated  red  anymscks  are  found  not 
ixifrequently  in  the  blood  in  pernicious  anaemia,  and  in  leuktemia  of  the 
myelogenic  kind,  and  again  after  extensive  hiemorrhages.  They  may  vary 
considei-ably  in  size,  the  presence  of  the  larger  variety  (megaloblaats) 
being  considered  to  be  of  especially  grave  significance. 

The  white  corpuscles  or  leucocytes, — Leucocytosis.- — Comparatively 
little  was  knuwn  of  the  differential  characteristics  and  properties  of  the 
white  corpuscles  of  the  blooil,  or  leucocytes  as  they  are  now  more 
generally  named,  until  the  introduction  by  Ehrlich  of  special  st^dning 
methods,  by  means  of  which  the  \'arious  forms  of  leucocytes  c^-m  readily 
be  distinguished  one  from  another.  The  work  of  Hardy  and  Kant  hack, 
and  also  of  Professor  Sherrington^  in  this  country  has  ad<ied  largely  to 
our  ktiowleilge  of  the  subject ;  and  these  obsen  ers,  by  simplifying  the 
meth<»fls  origin«ally  devised  by  Ehrlich,  have  rendered  them  more  readily 
available  for  cliniwd  research. 

At  the  present  day  the  name  "leucocyte"  has  a  somewhat  wider 
significance  th;in  that  of  a  mere  synonym  for  the  different  forms  of  the 
white  corpuscles  which,  under  normal  circumstances,  can  be  demonstrated 
in  the  blood.  The  name  as  now  employed  includes  also  w^andering  cells, 
which  may  be  found  in  the  lymph -stream,  in  the  serous  ca\'ities,  and  in 
the  intercellular  interstices  of  the  tissues.  Conse^utJntly  leucocytes  may 
be  classified  n& — (a)  tissue,  and  (/5)  hieniic. 

The  cells  belonging  to  each  of  those  classes  are  subdivided,  again, 
nccoiding  to  their  reaction  to  certain  sUiining  reagents,  thus  : — 


(a)  Oxyphil 
{h)  Basophil 
(r)  Hyaline 


f  coarsely  granular. 
\  finely  gianulan 
(  coarsely  grarmlar. 
I  finely  granular, 
(  large. 
(  small. 


The  classification  of  leucocytes  as  tissue  or  hpemic  leucocytes  re- 
spectively,  although  convenient,  is  by  no  mejins  definite.  Dr.  Gulland 
states  that  w^hcn  the  blood  is  first  formed  in  the  embryo,  for  a  time  it 
contains  no  leucocytes  whatever,  so  that  none  of  I  he  leucocytes  arc 
aljorigines  of  the  bloiwl ;  the  coarsely  granular  basophil  cell  is  found  in 
the  tissues  alone,  while  the  finely  gramibir  oxyphil  cell  is  rEU'cly  met 
with  elsewhere  than  in  the  blood :  but,  on  the  other  hand,  certain  ceils, 


4t6 


SYSTEM  OF  MEDICI  ME 


which  at  ono  ponod  of  their  life-history  miist  be  looked  upon  as  tissue 
Iciicot^ytca,  m;iy  liter  be  discharged  into  the  bhuod-streatiL 

Of  the  hn?Qiic  leucocytes  ike  finichj  granular  off/phU  variety  is  by 
far  the  most  loiiimon  normally,  since  it  constitutes  uboiit  75  per  cent 
of  all  the  leucocytes  present  in  the  blood.  The  cell  has  an  average 
diameter  of  10  /x,  and  is  vigorously  amceboid.  Its  name  is  derivgd 
frota  the  fact  that  the  cell  substance  contains  numbers  of  fine  granules, 
which  refract  light  to  a  slightly  greater  degree  than  the  ground 
substance  in  which  they  be.  This  cell  can  also  ho  distinguished  fromJ 
other  leuccKjytes  by  the  irregular  and  multiiMrtito  nucleus,  which  usual ly^j 
appears  to  consist  of  a  number  of  separate  lobes  linked  together  hy  lino 
chromatin  threads.  After  death  the  various  nuclear  segments  take  on  a 
more  regular  distribution  in  the  cell -protoplasm,  forming  rosette -like 
masses ;  but,  when  living,  the  shape  rrf  the  nucleus  is  consUintly  under- 
going variation,  for  which  reiison  it  is  generally  described  as  *' polymorphic* 
Opinions  differ  as  to  the  cause  of  this  diversity  of  shape  of  the 
nucleus,  but,  as  has  been  shown  by  Professor  Sherrington  and  others, 
it  is  most  prohalily  to  be  attributed  to  distortions  produced  l)y  the  extreme 
j&mciboid  activity  of  the  cell  body.  This  cell  is  markedly  phagocytic ; 
but,  as  Profe-ssor  Halhburton  and  Dr.  Brodie  have  shown,  it  is  reiidily 
killed  and  broken  up  by  contact  with  solutions  of  certain  nucleo  albumins. 
Vacuoles,  probably  containing  fluid,  are  often  to  bo  seen  in  the  protoplasm 
of  the  cell 

The  finely  granular  oxyphil  leucocyte  corresponds  to  that  named 
**  neutrophil "  by  EhrHch  and  his  pupils ;  Hardy  and  Kanthack  having 
shown  that  the  former  name  is  the  more  correct,  since  the  granules, 
ospeuially  under  eerUin  conditions^  obviously  react  to  acid  dyes.  This 
leucocyte  appears  capable  of  undergoing  multiplication  in  the  blood- 
stream; but  it  is  somewhat  doubtful  wliether  such  multiplication  takes 
place  more  commonly  by  karyoraitosis,  or  by  direct  division  of  the  cell 

The  Cfxirsdi/  fjmmdar  oxijphil  ceil  differs  from  the  finely  granular  variety, 
not  only,  as  its  name  implies^  in  the  larger  nize  of  the  conUiined  granules, 
hut  also  in  the  larger  size  of  the  cell  itself ;  the  average  diameter  Ijeing 
about  12  ^.  When  examined  on  the  warm  stage  it  is* found  to  be 
amceboid,  but  it  eootains  no  vacuoles,  and  is  never  phagocytic.  Th©i 
horse -shoe- like  or  re  ni  form  nucleus  is  fairly  regular  in  shape.  The 
granules  contained  in  the  cell  substance  are  comparatively  few  in  number 
and  of  large  size.  This  is  specially  noticeable  tn  cert-iin  of  the  lower 
animals.  The  granules  are  highly  refractive,  and  have  a  marked  affinity 
for  "  acid  "  dyes,  by  means  of  which  they  am  be  readily  stained.  As  they 
colour  ileeply  when  treated  with  osmic  acid,  the  granules  might  be  regarded 
as  fatty  in  nature,  but  they  are  not  soluble  in  alcohol  or  ether. 

The  coarsely  gratnilar  leucocyte  has  a  fairly  wide  distribution  in  the 
various  fluids  and  tissues  of  the  body ;  but  in  the  blood  itself  it  does  not 
usually  constitute  more  than  about  2  per  cent  of  all  the  leucocytes  present 
It  isj  however,  of  special  interest  since,  although  it  is  not  phagocytic,  it 
apparently  has  ccrtiun  functions  of  a  secretory  nature.     Thus  lianly  and 
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Kaiitback  have  shown  that  the  injection  of  a  culture  of  anthrax  into  the 
blood  of  an  anitnjLl  causes  a  mpid  disiippefiranee  of  the  gninules  in  the 
cell  protopliism,  and  that  such  disappearance  seems  to  be  accompanied  by 
and  related  to  the  secretion  of  a  substance  possessed  of  germicidal  pro- 
]X!rtie«.  Another  special  point  of  interest  is  that  the  granules  of  the 
coarsely  granidar  leucocyte  contain  appreciable  amounts  of  iron  and 
phfisphonis.  It  is  not  improbable,  therefore,  that,  although  themselves 
quite  colomless,  they  are  related  to  the  haemoglobin  of  the  red  corpuscles, 
which  latter  they  also  resemble  in  their  proteid  nature,  marked  refraction, 
and  strong  affinity  for  *'acid*'  dyes.  In  this  connection,  also,  it  is  of 
interest  to  note  that  the  coarsely  granular  cell  is  to  be  found  in  specially 
large  numbers  in  bone-marrow. 

The  ha^^ophil  kuatctjte^  both  of  the  finely  granular  and  the  cojirsely 
gninular  variety,  rerjuires  but  brief  mention,  as  under  normal  conditions 
the  firat  form  is  rarely,  the  seeoml  never  found  in  the  blood.  The  finely 
granular  leucocyte  is  occasionally  met  wii\\  for  an  un*letermined  period 
after  the  beginning  of  digestion,  and  apparently  under  certain  pathological 
conditions,  for  Griinlmum  has  found  it  in  excess  in  the  blood  of  unemic 
patients.  This  cell  is  of  email  size,  spherical,  and  in  its  cell  protoplasm 
contains  numerous  miiuite  granules,  which  are  deeply  stained  by  methylene 
bhie.  The  nucleus  is  irregular  in  shape.  A  sub-variety  of  the  coJirsely 
granular  leucocyte — the  ^' fmist-z^IUn  "  of  Ehrhch — ^in  which  the  cell  body 
h  filled  with  large  granules,  which  are  stained  of  an  intense  violet-purple 
by  methylene  bluej  has  been  found  by  Professor  Sherrington  in  the  blood 
of  patients  dying  in  the  reaction  stage  of  Asiatic  cholera ;  and  by  myself 
in  some  cases  of  leukaemia. 

The  smaU  hr/alijie  ItuaKiffe,  or  lymphocyte  as  it  is  frequently  called, 
from  the  fact  of  its  presence  in  large  numbers  in  lymphoid  tissue  in  all 
partfl  of  the  bod}',  is  about  the  size  of  a  red  corpuscle  of  the  blood.  It 
consists  of  a  minimal  quantity  of  i>roto]ilfism  free  from  obvious  gi-antda- 
tion,  in  which  is  eml»edded  a  large  spherical  nucleus  readily  sUiined  l*y 
methylene  blue  or  other  dyea 

The  lyraphocyte,  numbers  of  which  are  continuously  being  shed  into 
the  blootl  by  the  thoracic  duct,  is  apparently  an  immature  form  of  cell. 
It  is  not  amceboid.  The  number  in  the  blowl  undergoes  phasic  variation^ 
reaching  its  highest  point  between  two  and  three  hours  after  digestion 
has  begun.  The  avemge  numl  ter  in  the  blood  ranges  between  1 0  and  20 
per  cent  of  all  hiemic  lymphocytes.  This  pre  ►portion,  however,  may  be 
greatly  exceeded  in  the  form  of  disease  known  as  "lymphatic  leukaemia,'' 
in  which  the  lymphatic  glands  undergo  enlargement. 

77w  larfjf  hfffiliju  Uucoctfte,  or  myelocyte  as  it  is  also  named,  possesses 
a  larger  amount  of  protoplasm  than  the  smaller  variety.  The  nucleus  is 
usually  spherical  or  reniform,  and  fairly  regidar  in  outliiic.  As  it  pissesses 
a  comparatively  small  amount  of  chromatin,  it  does  not  stain  \vell  with 
aniline  dyes.  The  cell  has  not  lieen  proved  to  be  ameeboid,  but  never- 
theless seems  capable  of  acting  as  a  phagocyte.  In  the  blood  it  is  Ic^s 
numerous  than  the  lymphocyte,  foraiing  usually  less  than  10  per  cent  of  the 
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h^mic  leucocytes.  IncreasQ  in  the  numlMir  of  lymphocytes  is  usually 
accompanied  by  increase  in  the  total  number  of  myelocytes  also  ;  this  being 
BpecialJy  noticeable  in  the  Icucocytosis  which  accompanies  the  ariiemia  of 
pregnancy,  and  that  which  ensues  on  typhoid  fever.  In  lymphatic 
leukaemia,  however,  enormonsly  aa  the  number  of  lymphocytes  in  the  blood 
may  bo  increased,  no  Biich  increase  in  that  of  the  myelocytes  has  been 
observed.  During  life  the  cell  protoplasm  is  apparently  homogeneous, 
but,  when  dead,  staining  by  means  of  methylene  blue  shows  it  to  be  full 
of  cxcecibngly  fine  granules  embedded  in  a  matrix  which  does  not  take 
up  the  Bttiin. 

Lel^ox  YTOSis  may  l>o  most  simply  defined  as  a  condition  in  which  the 
number  of  leucocytes  in  tlie  peripheral  circulation  is  above  the  normal 
standartL^  It  is  practically  inifmssiblc,  however*  to  lay  down  any  oxaet 
rule  concerning  the  numbers  of  the  white  corpuscles  or  the  excess 
which  should  be  held  to  constitute  Icucocytosis.  In  the  same  normal 
individual  variations  occur  at  dilTerent  times,  and  different  individuals 
exhibit  considerable  range  in  the  numbers  of  leucocytes  in  a  similar 
volume  of  blood,  according  in  some  measure  to  the  physical  development 
and  habit  of  life  of  each  of  them.  Taking  these  factoi*s  into  consideration, 
we  shall  not  err  to  atiy  gieat  extent  if  we  look  upon  the  normal  range  in 
the  adult  as  extending  between  a  minimum  of  6000  and  a  maximum  of 
lOjOOQ  leucocytes  in  a  cubic  millimetre  of  blood.  Any  number  of 
leucocytes  below  the  arbitrary  limit  of  6000  will  constitute  a  hypo- 
leu  cocytosi  8,  or  leueoi>enia  as  the  condition  is  also  named ;  while  an  exee^ss 
above  10,000  would  constitute  Icucocvtosis.  The  ratio  of  white  cor- 
puflcles  to  red  is  of  itself  of  comparatively  little  imi»ortance,  since  conditions 
which  cause  an  incrciise,  for  instance,  in  the  number  of  white  corpuscles 
may  bring  about  concurrently  an  increase  in  the  red. 

It  is,  therefore,  the  absolute  number  of  leucocytes  in  a  cubic  millt- 
metro  of  blood  which  mu^t  be  det<3rmined  in  each  case.  It  is  of  no  less 
importance,  however,  to  determine  the  relative  numbers  of  each  kind  of 
leucocyte  present,  as  by  such  differential  enumeration  it  liecomes  possible 
to  discriminate  the  particular  form  of  Icucocytosis  with  which  we  have  to 
deal  in  any  given  instance. 

Leucocytosia  may  be  either  physiological  or  pathological.  The^e  two 
kinds  may  l>o  distinguished  by  the  fact  that  in  the  former  the  increase 
affects  all  varieties  of  leucocytes,  with  the  exception  of  the  coarsely 
granular  oxyphil  cell ;  while  in  the  latter  it  is,  for  the  most  part,  the 
finely  granular  oxyphil  coll  which  is  present  in  excessive  numbers. 

Physiological  leueocyt^sls  has  been  fonnd  in  newly-born  infanta,  in 
the  later  stages  of  pregnancy,  more  particularly  in  pri  mi  parte,  and  during 
the  process  of  digestion.  Massage,  as  Dr.  Weir  Mitchell  has  shown,  is 
found  in  many  instances  to* induce  moderate  Icucocytosis,  rind  so  likewise 
does  the  temporary  application  of  cold  in  the  form  of  bath. 

Leucocfjtom  in  the  nnc-hom  is  probably  to  be  explained  by  inspissation 

*  LeukujmiA,  or  leucooj^liKmiii,  which  would  bu  tncludetl  under  tbb  definition,  li  tz«fttod 
af  elfl«  where.     See  Dr.  Mtiir's  ftrtLcle  later  in  thia  volume. 
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of  tho  blood  in  conjunction  with  moro  or  less  contiiiuoua  digestion 
leuc^K'3^tosis.  Kieder  and  other  observers  have  shown  that  hyaline  cells, 
pfirticuiarly  lymphocytes,  are  more  abundant  in  the  blood  of  the  new* 
l)orn  thun  arc  the  other  varieties  of  leucocytea.  There  is  also  a  definite 
increjLse  in  the  number  of  cfkirsely  granidar  celk  The  Lictual  number  of 
white  cells  present  is  considerably  greater  than  in  the  adult^  ranging  as 
it  docs  from  15,000  to  3n,00(>  per  cubic  miliimetre.  The  number  rapidly 
declines,  however,  during  tho  ^rst  two  years  of  life,  until  at  the  end  of 
h  period  the  adult  normid  has  probably  been  re^iehed. 

The  Uiiwti/tim^  of  pregitannj  has  no  clinical  significance  ;  and,  since  it  is 
not  present  in  the  early  sUiges,  it  is  also  valueless  from  the  diagnostic  point 
of  view.  Again,  it  is  by  no  menans  of  invariable  occurrence,  especially  in 
multifmrge ;  while  it  is  liable  to  occur  also  in  cases  of  spuiious  pregnancy. 

Duj€stkm  lfjia>cf/ffjsis  usually  occurs  in  healthy  persons,  and  comes  on 
at  a  somewhat  variable  period  after  ingestion  of  food  ;  beginning  generally 
alxjut  one  hour  after  food,  increasing  in  amount  for  the  next  two  or  three 
hours,  and  afterwards  gnidually  disappearing  again  in  three  or  four  hours 
more.  In  a  few  instances  the  blo<jd  of  persons  apparently  healthy  shows 
little  or  no  digestion  leueocytosis  ;  this,  in  some  cases  at  any  rate,  seems 
to  be  dependent  upon  chronic  constipatioti,  as  Von  Limbeck  has  show^n. 
The  effect  of  proteid  food  is  especially  remarkable  in  bringing  about 
digestion  leueocytosis ;  a  mixed  dietary  is  followed  by  a  less  striking 
result,  while  a  vegetarian  diet  apparently  exerts  no  appreciable  influence. 
The  increase  in  the  number  of  leucocytes  following  tlie  ingestion  of  a 
meal  rich  in  proteids  may  amount  to  as  much  as  30  per  cent,  or  even 
slightly  more.  It  should  l>e  rem eml>e red,  however,  that  the  actual 
number  present  will  depend  on  the  standard  normal  to  the  particular 
inrlividual  during  the  passive  phase  of  his  digestive  functions.  It'  is 
always  advisable,  therefore,  to  make  a  control  reckoning  of  the  number 
of  leucocytes  in  the  early  morning  before  the  patient  has  l>roken  his  fast. 

Starvation  in  man,  especially  when  of  considerable  duration,  has  been 
found  by  Luciatn  and  Von  Limbeck  to  result  in  a  notable  diminution  in 
the  to  till  number  of  leucocytes.  Prof.  Sherrington,  who  has  studied  this 
subject  in  the  lower  animals,  finds  that  while  this  is  so,  yet  at  the  same 
time,  contrary  to  what  obtains  during  the  op|K>site  phase  of  digestion 
leueocytosis,  abstention  from  food  le^s  t4>  a  decitled  increase  in  the 
numbers  of  the  coarsely  granular  cell. 

Diseases,  especially  those  of  malignant  nature,  which  le^d  to 
diffictdty  either  in  ingestion  or  digestion  of  food — among  which 
may  be  mentioned  carcinoma  of  ccsophagns  or  stomach^ — ^tend  eventually 
to  bring  abotit  not  only  disappearance  of  digestion  leueocytosis,  but  an 
actual  leucopenia. 

Pathologrical  leucocytoses. — For  descriptive  purposes  these  may  be 
classified  under  the  following  heads: — (i.)  Inflammatory  leueocytosis;  (ii.) 
Toxic  leueocytosis  ;  (iii.)  Leueocytosis  of  certain  infectious  disejises  ;  (iv.) 
Leueocytosis  of  cachexia  and  malignant  disease  ;  (v.)  Post-hapmorrhagio 
leueocytosis. 


(i.)  Itijhnnnuitftn/  lmcMt/to,^s^  restiltiiig  from  siraplo  traumatism  with- 
out bacterial  infection,  has  recently  l>een  the  subject  of  careful  investiga- 
tioQ  by  Prof,  Sherrington.  In  his  ohservatioris  he  was  able  to  distinguish 
three  definite  sUiges  of  the  process  : — '(n)  A  leucopenii:  phase,  or  b>  po- 
leucocytosis,  during  which  the  total  number  of  hiemic  leucoeytes  falls  ; 
(b)  A  sUige  of  hyperleucocytoais ;  (e)  A  second  but  inconstant  stage  of 
leu  cope  nia. 

The  j)reliminary  sLage  of  h^qjoleueocytosis  affects  all  the  diiferent 
kinds  of  leucocytes,  hut  perhaps  the  finely  granular  variety  more 
especially.  This  diminution  holds  not  only  for  a  unit  volume  of  blood, 
but  also  relatively  for  the  number  of  chromocytea,  and  this  in  spite 
of  coincident  apoplasmia  or  inspissation  of  the  blood. 

In  the  second  stage,  that  of  reaction,  a  hyperleucocytosis  occurs  in 
which  both  the  finely  granular  and  hyaline  leucocytes  are  concerned. 
Although  this  is  the  vnse  there  is  a  continued  fal!  in  the  numbers  of  the 
coarsely  graiuilar  variety.  Finally,  after  a  variable  interval,  the  leuco- 
cytosis  passes  away,  and  may  be  succeeded  by  a  fall  which^  on  occasion, 
may  again  reduce  the  number  of  leuct>eytes  below  the  nurmal  average. 

(ii.)  Toxifi  lemortjfom. — Under  this  heading  njay  be  considered  the  results 
of  sulicutaneous,  intravenous  or  intrapcritoncid  injection  of  vaiious  toxic 
substiinees,  whether  employed  thempeutically  or  m>t.  It  has  long  been 
known  that  extracts,  protein  or  dead  cultin^es  of  bacteria,  filtere4  yeast- 
cut  tiires^  organic  substances  such  as  fibrin  ferment,  bemi  aibumose^ 
peptones,  nuc!ein»  and  leech  extrivct,  as  also  curare,  tuberculin,  pyocyanin, 
uric  acid,  and  urates,  have  the  effect,  on  injection,  of  bringing  about  a 
marked  and  rapid  diminution  in  the  number  of  the  leucocytes.  This  stage 
of  hy[5oleucocyto8is,  leucopenia,  or  leticolysis,  as  it  was  named  by  Lowit  in 
accordance  with  the  hypothesis  advanccHl  by  liim  that  leucocytes  undergo 
actual  dostniction,  is  in  turn  followed  by  a  hyperleucocytosis  of  greater  or 
less  degree,  provided  that  the  dose  of  tnxic  matenal  received  into  the 
system  be  not  sutfltient  to  cause  death.  That  the  })reliminary  leucopenia 
is  not  due  to  a  leu  col  y  sis  has  been  proved  by  Goldscheider  and  Jacob, 
who  ha^e  demonstrated  that  the  leucocytes  vanish  from  the  peripheral 
circulation  in  consequence  of  their  having  become  stored  in  the  c^ipillariea 
of  the  lungs.  This  process  probably  occurs  in  the  liver  and  spleen  also. 
During  the  second  stage  these  leucocytes  find  their  way  once  more  into 
the  general  circulation^  together,  as  certain  observers  believe,  with  others 
of  more  recent  origin. 

(iiL)  Lmconjtosiiit  of  miam  infedimis. — In  many  of  the  acute  infectiotis 
disorders  leucocytosis  has  been  found,  more  particularly  in  amalbpox, 
scarlet  fever,  diphtheria,  pneumonia,  acnte  rheumatisfli,  anthrax,  erysipelas  ; 
and  perhaps  in  me^asles.  Leucocytosis  ha^  also  been  described  in  typhoid 
fever;  but  most  observers  are  now  of  the  opinion  that  it  does  not  occur 
in  the  absence  of  complications.  Lcncocytosis  is  not  apptirent  in  tuber- 
culosis or  in  infiuen/a.  The  same  has  been  siiid  of  malaria,  but  Dr. 
Billings  hiis  put  on  record  a  series  of  observations  which  tend  to  show 
that  definite  stages  of  leucopenia  and  leucocytosis  undoubtedly  present 
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tht^niselvcs  in  the  course  of  ihis  disease  ;  although  these  Vtiriatitma,  heing 
of  slight  extent,  ha\'e  lieen  ov(*rlooke(l  hy  other  ukservers.  In  pneiimoriia, 
on  the  other  hand^  the  process  is  genei-ally  so  well  marked  as  to  afford 
raost  valuable  aid  in  the  diagnosis  ami  prognosis  of  the  disease. 

The  increase  in  the  number  of  leucocytes  is  due  to  increase  of  the 
finely  granular  oxy]>hil  variety;  it  begins  with  the  rise  of  the  toniperature, 
and»  except  in  e4ise8  of  extreme  gravity,  not  only  continues  l>ut  increases 
tip  to  the  crisis,  at  which  stage  a  well-marked  leucouytosia  is  a  very 
favourable  sign.  On  the  other  haufl,  if  leueoeytosis  be  absent  or  ill 
marked,  the  case  will  |>rol>filjly  end  in  death.  In  scarlet  fever  and  other 
diseases,  in  the  courae  of  which  leucocytosis  is  ordinarily  demonsU'able, 
we  can  in  like  manner  juflg>^  in  gre^it  me;isure  of  the  se\  erity  and  the 
prol table  termination  of  any  given  case  by  the  extent  of  the  leucocytosis. 
This  being  so,  it  is  obviously  desirable  that  the  bbxMl  shoidd  be  more 
generally  examined  in  infectious  dise^ise  than  has  hitherto  been  customary. 
The  importjiiieeof  these  observations  is  conhmieil  by  the  wojk  of  Everard, 
Demoor,  and  Massart,  who  state,  as  the  result  of  the  inoculation  of  guinea- 
pigs  with  varying  doses  of  pirhogenctie  organisms,  that  while  the  ])i'iraary 
result  is  invariably  a  fall  in  the  number  of  loucCK'ytes  in  the  bloofb  this  in 
turn  is  succeeded  by  a  leucocytosis  in  those  inst;i rices  in  wbith  the 
animal  eventually  recovers.  They  add  that,  in  iiunuuused  auiniala,  a 
leucocytosis  appeai-s  immediately,  no  stage  of  leucoperua  being  oin ious. 

Septic  inftriiofK^  whether  duo  to  atreptoeotei  or  staphylococci,  are 
usually  associated  with  a  definite  leucocytosis,  the  number  of  leucocylea 
being  often  increased  as  much  as  fourfold.  Such  diseases  as  erysipelas, 
cellulitis,  and  ptierperal  septicaemia  come  into  this  e^itegory,  and  also 
suppurative  intlammations  or  abscesses  in  any  juirt  of  ihe  body. 

That  the  presence  of  collections  of  pus  may  lie  diagnosed  from  the 
occurrence  of  leucocytosis  is  a  fact  of  much  clinical  value.  Thus  Stengel 
hiis  found,  Jis  the  result  of  examination  of  the  blood  in  a  number  of  casea 
of  appendicitis,  that  in  those  in  which  suppuration  had  supervened,  in 
consequence  of  the  presence  of  the  stiipliylocroccus  albus,  the  number  of 
leuc€>cyte9  varied  from  15,000  to  40,0(M) ;  while  in  the  non-suppuratlve 
cases  leucocytosis  wfis  extremely  moderate  01*  abseuL 

Von  Limbeck  has  indeed  asserted  that  leucocytosis  only  appears  when 
exudation  into  the  tissues  occurs,  and  that  the  extent  of  leiH-ocytosis 
which  accompanies  it  is  directly  dependent  on  the  degree  of  cidlular  rich- 
ness of  the  exudate.  Thus  leucocytosis  is  a  ustml  concomitant  of  inflam- 
mations of  serous  membranes,  whether  of  the  peritoneum,  pleura,  or 
meninges.  The  extent  of  leucocytosis,  however,  often  bears  no  relation 
to  the  amount  of  the  exudation  ;  and  in  tubercidous  inflammations  of 
serous  membranes  leucocytosis  is  invariably  absent,  unless  in  the  case  of 
secondary  septic  infection. 

(iv.)  I^ncftrt/ffmA  of  ntchtxiu  ami  mafifjnajif  di.-ira.'^s, — During  the  course 
of  many  cachectic  diseases  a  leucocytosis  of  considerable  extent  is  apt  to 
arise.  Stengel  finds  that  this  is  particularly  the  case  in  eongenit<il 
syphilis  and  rickets,  the  increiise  in  the  uumljer  of  leucocytes  being  some- 
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times  so  great  as  to  simulate  leukBemia.  In  such  cases  the  diwgnosis  is 
tbe  more  difficult  as  the  increase  in  numbers  mainly  concerns  the  hyaline 
leucocytes. 

In  the  moribund  a  ^^terminal"  lew^Kf/iosis  is  frequently  observed, 
especially  in  ihe  subjects  of  protracted  chronic  disease.  This  is  merely 
an  exaggeration  of  the  Icucocytosis  of  cachexia.  According  to  Cabot  and 
others,  this  condition  is  specially  apt  to  supervene  in  fatal  cases  of 
pernicious  aniemia.  The  explanation  of  the  condition  is  by  no  means 
simple  ;  but  it  has  been  suggeste*!  that  a  terminal  infection  or  a  retarda- 
tion of  the  circulation,  with  fail  of  blood  pressure,  may  bring  about  a 
dischar^^e  of  leucocytes  into  the  circulation. 

The  leucot^f/ims  of  malignant  dmuse  is  believed  by  some  authors  to  be 
duo  to  the  Ciichexia-  of  the  later  stages.  Others  look  upon  the  inflamma- 
tion  surrounding  the  focus  of  disease  as  the  immediate  ciiiise.  Leuco- 
cytosia  is  more  pronounced  in  sarcoma  than  in  carcinoma,  and  tends  to  be 
more  marked  the  loss  circumscribed  the  growth. 

(v.)  Fitd'ha-monhiujic  lt'wm:fjiosls.—^ho%soi\AoQ<i^  especially  if  serious  in 
amount,  is  ntpidly  foHowedl  by  a  leucocytosis,  the  extent  of  which  is  more 
or  less  dependent  on  that  of  the  haemorrhage  on  which  it  ensues.  It  may 
appear  within  an  hour  or  so,  and  n»ay  persist  for  several  days. 

Observers  ilifTcr  somewb^it  as  to  the  exact  nature  of  iho  leucocytosia ; 
some  assert  that  the  finely  granular  oxyphil  (lulult)  cells  are  increased 
both  absolutely  and  relatively,  others  that  the  most  nuticcabte  feature  is 
an  exress  of  the  mononuclear  hyaline  corpuscles,  and  more  paitieularly  of 
the  lymphocytes.  It  is  not  impro liable,  however,  that  these  apparently 
divergent  results  may  have  relation  to  the  cause  of  the  haemorrhiige, 
whether  traumatic  or  pathological,  in  each  particular  instance. 

Concerning  the  actual  causation  of  leucocytosis  much  difference  of 
opinion  exists.  The  current  hypothesis  is  that  the  process  mainly  depends 
on  what  is  named  **chemotaxis."  Thanks  in  large  mea.siu'0  to  the 
resKirches  of  Schulz,  Von  Limbeck,  and  of  Goldscheider  and  rlacob 
abroad,  together  with  those  of  Sherrington,  and  Hardy  and  Kant  hack  in 
this  country,  much  light  has  recently  been  shed  on  the  processes  concerned 
in  Icucocytosis, 

The  mass  of  experimental  evidence  that  has  accumulated  as  the  result 
of  the  Jaljours  of  various  workers  in  this  field  all  ten*ls  to  support  the 
chemotaetic  hypothesis  of  Icucocytosis,  according  to  which  Icucocytosis 
must  be  regarded  as  \n  the  main  a  phenomenon  dependent  on  a  chemical 
stimulus  of  a  more  or  less  intensive  character,  which  is  enabled  to  act  on  the 
luemic  leucucytes,  atid  also  on  the  blood-forming  organs,  through  the 
medium  of  the  circulating  blood. 

As  previously  stated,  the  injection  of  bacteriat  or  their  metabolic 
products,  whether  toxins  or  proteins,  or  even  simple  traumatism,  brings 
al>out,  in  the  first  instance,  a  rapid  disappearance  of  leucocytes  from  the 
peripheral  circulation. 

This  phase  was  thought  by  Lowit  to  be  due  to  an  actual  destruction 
of  corpuscles,  to  which  process,  therefore,  he  applied  the  name  leucolysU. 


i 


This  view  is  now  no  longer  tenable  eince,  as  Scliulz  first  indicated,  the 
more  or  less  complete  disappearanee  of  leiieocytcs  from  the  peripheral 
cireulation  is  due  to  an  altered  distribution  ;  the  leucoperiiii  or  hypo- 
leueocytosis  being  eoincident  with  a  storage  of  leucocytes  in  the  internal 
organs.  Tbit  such  is  the  ciise  has  been  definitely  proved  by  Goldseheidcr 
^H  and  Jacob,  who  found  that  the  leucocytes  accumulate  chiefly  in  the 
^H  c^ipillaries  of  the  longs  and  liver. 

^^  This  stage  of  hypi*leucocytosis  is  due,  tis  it  appears,  to  a  repellent 

I  action    on    the    cireuhiting    leucocytes,    and    is    in    turn    followed    by 

I  a  hyperleucocytosis  or  increase  in  the   white  corpuscles,  provided  thai 

!  the   injnry  infticted  on  the  organism  be  not  of  so  severe  a  character 

I  as  to  render  recovery  improbable.  This  hyperleucocytosis  may  be  due, 
I  as  Schulz  has  suggested,  to  a  secondary  change  in  the  distiibution  of 
I  the  leucocytes,  which,  having  been  just  pre\  iously  packet!  away  in  the 

capillaries  of  certain  of  the  viscera,  now  once  again  find  their  way  liack 
into  the  peripheral  circuLitioo,  together  with  others  which  for  the  time 
are  carried  along  with  them,  the  increase  in  numliers  al>ove  the  nonnal 
being  thus  accoinitcd  for  The  researches  of  (loldseheider  and  Jacob, 
however,  afford  reason  to  believe  that  this  exjilanation  is  insufficient  to 
account  for  the  facts,  and  that  at  this  stage  the  total  number  of  leucoeytea 
in  the  Idood  may  be  |)Ositivcly  increased,  although  the  place  of  origin  of 
such  additional  supply  may  bo  difficult  to  determine. 

Goldscheider  and  Jacob  were  able,  indexed,  to  demonatrato  that  during 
thiA  Stage  of  hyperleucricytcjsis  not  ordy  is  the  number  of  leucocytes  in  the 
capillary  area  of  the  jadmouary  circulation  eiiual  to  that  of  the  leucopenic 
phase,  but  may  be  actually  greater  than  before.  It  would  seem  fairly 
certain,  therefore,  that  under  the  inffuencc  of  chemotiictic  attraction  the 
blood-forming  organs  are  excited  to  greater  activity,  the  result  of  which 
is  seen  in  an  abnormal  output  of  cells  which  may  happen  to  be  stored  at 
the  time  in  these  areas,  together  with  simultiuieous  nmltiplieation  of 
leucocytes. 

From  experimental  evidence  we  learn  thtit  the  extent  of  the  repellent 
action  exerted  on  the  hiemic  leucocytes,  as  well  as  that  of  the  subse- 
quent leucocytosia,  are  determined,  in  large  measure  at  any  rale,  by 
the  virulence  and  the  amount  of  the  particular  material  injected.  Thus 
the  more  potent  the  inffuencc  on  the  organism  generally,  the  more  pro- 
nounced will  be  not  ordv  the  preliminary  leucopenia^  but  also  the 
fiecondary  leucocytosis.  It  must  be  umlerstood,  however,  that  this  state- 
ment only  holds  good  up  to  a  certain  point ;  for  wlnni  the  dose  and 
virulence  of  the  nnxicjus  agent  are  snfficiently  intense^  and  the  consequent 
depression  is  so  profound  that  the  system  is  unable  t-o  rally,  Icucocytosia 
doe^  not  occur.  It  is  possible,  therefore,  in  most  cases,  to  judge  from 
the  presence  or  absence  of  leucocytosis  whether  in  any  particular 
instaince  recovery  will  or  will  not  take  place — a  sign  which,  as  1  have 
stated,  has  already  been  found  of  great  assistance  in  the  prognosis  of 
ipecifie  infections  in  miin. 

In    certain   instances    leucocytosis   arises   without   any   preliminary 
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f  pltti«L  This  cH'Currence  has  been  describtid  by  Gold sch eider 
^d  m  result  of  tlii3  experimentiil  injection  of  a  glycerine  extract 
i;  and  the  same  has  been  noted  in  animals  which  are  either 
*  or  artificiallv  immune. 


IL  Estimation  of  the  specific  gravity  of  thk  blood, — Until 
i^CMUtlr  records  of  the  specific  gravity  of  the  blood  in  disease  havx 
kiai  ytttf  scanty,  as  it  was  necessary  to  remove  a  considerable  quantity 
jlblacwi  for  the  purpose  ;  moreover,  the  operation,  involving  as  it  usually 
4itt  til*  use  of  the  specific  gravity  bottle,  was  by  no  means  an  eas}-  one. 
llonOT^i  by  this  method  it  was  practically  impossible^  except  with  very 
ilahorata  preciutions,  to  take  the  specific  gravity  of  uucoagtdaied  blood ; 
htmcc  defihrinated  blood  was  used  on  the  assumption  that  its  specific 
gimYilT  does  not  appreciahly  ditfer  from  that  of  the  fluid  circulating  in 
t^  living  vessels. 

The  ingenious  method  devised  by  the  late  Professor  Roy,  however, 
adbrds  a  means  of  making  rapid  and  accurate  oliservations  at  the  expense 
of  a  single  drop  or  even  a  fraction  of  a  drop  of  blood. 

Roy*S  method  consists  in  observing  whether  a  drop  of  the  blood,  rapidly 
withdrawn  from  the  circulation  and  placed  in  a  solution  of  known  specific 
i^vity,  rises,  sinks,  or  remains  stationary  in  this  solution. 

Certain  modifications  of  detail  have  been  suggested  by  Dr,  Lloyd 
Jones,  and  by  myself,  which  have  rcntlered  it  more  easily  applicable  to 
cUnical  requirements. 

The  requisite  apparatus  consists  of  — 

1,  A  series  of  solutions  of  various  specific  gravity,  ranging  from  1025 
to  107^1  one  member  of  the  series  corresponding  to  each  unit  of  the  third 
place  of  decimals.  For  ordinary  use,  however,  a  much  less  number  w^ll 
siiflice,  as  the  numbers  at  the  ends  of  the  sciUe  are  seldom  if  ever  re<|uired. 
In  any  case,  however^  for  ati  extended  series  of  observations,  a  consider- 
able fjuautity  of  fluid  corresponding  to  each  degree  employed  sh^add  be 
provided.  Roy  originally  useil  water  to  which  glycerine  was  added  in 
each  case  until  the  mijcture  was  of  the  necessary  specific  gravity  ;  but  such 
solutions  arc  apt  to  he  untrustworthy,  as  the  specific  gravity  is  not  constant, 
particularly  ii,  as  is  often  the  case,  a  mould  develop  on  the  surface  of  the 
fluid.  Fluids  more  suitable  for  the  purpose  may  be  made  up  from  a  stock 
solution  of  equal  parts  of  glycerine  and  distilled  water  siiturated  with 
Barlfs  boro-glyeeride  and  magnesium  sulphate,  with  the  addition  of  a  small 
quantity  of  corrosive  sublimate.  If  the  specific  gravity  is  to  be  lowered, 
this  stock  solution  is  diluted  with  w^ater,  and  its  density  can  be  increased 
to  any  needful  extent  by  the  aildition  of  more  glycerine  and  1>oro- 
glyceride.  Solutions  thus  made  lia\  e  a  constant  specific  gravity.  More- 
over, blood  does  not  clot  very  rapidly  in  them.  The  accuracy  of  the 
graduation  should  he  ensure(i  in  the  first  instjinee  by  testing  the  specific 
gravity  of  the  fluids  with  an  accurate  hydrtmieter,  and  by  controlling 
these  resuhs  with  the  balance.  Small  quantities  of  these  fluids  should  be 
kept  in  a  series  of  two-ounce  bottles,  the  sto])pera  of  which  have  been  care- 
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fully  greiiscd  so  as  to  prevent  any  change  of  *lensjt y  Ly  evaporation.  The 
snwill  bottler  aro  bcbt  titled  iiito  wooden  stands  for  conveMieiiee  of  transit, 

2*  A  number  of  glji^sa  pota  almut  I  i  inch  dt'ep  and  half  an  inch  wide,  of 
which  probably  at  least  half  a  duzen  will  be  ret|Ujrecl  for  one  observation. 

3.  Fine  capillary  pipettes^  formed  by  drawing  out  a  piece  of  small 
gl-iss  tubing  ;  the  last  qiuirter  of  an  inch  should  be  bent  at  right  angles  to 
the  st^^n.  To  the  opposite  a! id  wider  extreruity  ;l  piece  of  india-ruhber 
tubing  should  bo  fixed,  to  which  the  mouth  oiuy  be  applied  when  the 
contents  of  the  pijjctte  are  to  be  expelled. 

It  is  usually  possible,  with  practice,  to  make  a  fairly  accurate  giiese  at 
the  specific  gravity  of  the  blood  in  each  citse,  so  that  six  or  more  of  the  small 
pots  may  be  filled  from  the  small  btittles  (by  means  of  a  fairly  large 
pipette)  with  fiuids  of  the  densities  likely  to  be  required.  Otherwise  in  a 
first  observation  every  aUernatc  number  may  Ije  omitted  so  as  to  have  a 
lojiger  range  at  hand.  A  finger  is  then  cleaned,  and  a  fairly  large  drop  of 
blt>od  obtained  by  puncture  with  the  precautions  alrea,ily  laid  down  (p,  409). 
The  drop  is  drawn  by  suction  into  one  of  the  capilkiry  pipettes^  and,  the 
pipette  being  hnvered  at  once  beneath  the  surface  of  the  t^uid  in  one  of 
the  small  pjts,  some  of  the  blood  is  gently  blown  into  it.  If  the  pipette 
be  held  80  that  the  end  is  horizontal^  the  drop  of  blood  expelled,  if  of  the 
same  density  as  the  Htiid  cont4iine<l  in  the  pot,  will  have  no  tendency 
either  to  rise  or  to  fall ;  if  its  specific  gravity  l»e  higher  than  that  of  the 
Huid  it  will  tend  to  fall,  if  lower  to  rise.  With  a  little  care  it  is  com- 
paratively easy  to  find  the  fluid  in  which  it  remains  stutionary,  or  at 
any  mte  to  hit  upon  two  arijoini ng  numbers,  in  one  of  which  it  may 
slowly  rise,  and  in  the  other  slowly  fall.  To  obtain  a  residing  correct  to 
a  decimal  part  of  a  degree  we  shall  carefully  mix  measured  rjuantities  of 
the  two  numbers  between  which  the  specific  gravity  has  previously  l>eeu 
found  to  lie,  and  in  this  manner  readings  to  one-half  or  one- third  of  a 
degree,  or  even  to  one- tenth  of  a  degree,  may  be  obtained.  It  is  ivorthy 
of  note  that  the  portion  of  the  bloo*I  last  expelled  from  the  pipette  is  not 
infrequently  some  (r0005  above  that  of  the  portion  first  expelled.  This 
difference  is  due  partly  to  capillary  action  in  filling,  and  partly  to  friction 
of  the  blood  against  the  w^all  of  the  pipette.  If  extreme  accuracy  be 
desired,  the  dithculty  can  be  overcome  by  using  the  corresponding  portion 
of  each  drop  ^vithdiawn. 

Iii  onler  to  avoid  any  trace  of  admixture  of  two  successive  drops  of 
blood,  and  to  avoid  the  rapid  clotting  which  goes  on  in  the  tlrop  received 
into  a  pipettfl  in  which  lilood  haa  previously  been  received,  a  fresh  pipette, 
recently  drawn  in  the  blow-pipe  fiame,  should  be  used  for  each  observation. 
It  is  also  necessary  to  see  that  the  pipettes  are  carefully  dried,  ae  during 
their  crwtling  moisture  tends  to  condense  in  them. 

Method  of  Hammerschlag. — This,  which  is  essentially  a  modification 
of  that  originally  ileviscd  by  Hoy,  differs  from  the  latter  in  that  mixtures 
of  chlorofonn  and  benzol  are  employed  instead  of  more  or  less  dilute 
gly  ce  ri  n  e  so  1  u  t  i  o  ns. 

The  supp>sed  advantage  of  Hammerschhig*a  method  is  that  a  drop  of 


bloofl  when  iiitrotJuced  into  such  a  mixtm^e  as  ihat  devised  hy  him  does 
not  tend  to  mix  with  it,  but  retains  the  appearance  of  a  red  head. 

Estimations  are  mmle  in  one  of  two  ways  :  (a)  A  tiiiinber  of  small 
pots  are  pre|xired,  conlaining  a  series  of  mixtures  of  chloroform  and 
hcnzol  previoosly  made  up,  and  ranging  in  specific  gravity  from  about 
1035  to  lOGO.  Into  several  of  them  in  turn  a  drop  of  blood  is  intro- 
duced, by  mmvns  of  a  bent  eupillary  tube,  until  that  mixture  is  found  in 
wdiich  the  drop  of  blood  neither  rises  nor  falls,  (p)  Chloroform  and 
benzol  are  mixed  in  an  ordinary  urinometer  glass  in  sncli  proportions 
that,  when  tested  by  meatis  of  a  urinometer  possessing  a  somewhat 
extended  scale  of  gradnationSj  the  specific  gravity  of  the  resulting  mixture 
is  found  to  be  about  that  of  normal  bloo<l  (1055-10^9).  A  drop  of  blood 
is  then  bloT^n  out  into  the  mixture  at  a  point  beneath  the  suHace  by 
means  of  a  bent  capillary  tube.  If  the  bead  tend  to  biidt^  chloroform  is 
added  drop  by  drop ;  if,  on  the  contrary,  the  bead  teml  to  rise,  l)enzol  is 
added  in  like  manner.  After  every  such  addition  the  whole  contents  of 
the  urinometer  ghiss  should  be  thoroughly  stirred  by  means  of  a  glass 
rod  in  order  to  ensure  the  uniformity  of  the  specific  gravity  of  the  whole 
mixture.  As  soon  as  the  drop  of  blood  no  longer  shows  any  tendency 
either  to  rise  or  fall,  the  speciOc  gravity  of  the  surrounding  liquid  is 
obviously  equal  to  that  of  the  blood  itself.  All  that  now  remains  to  be 
done  is  to  take  the  spccitic  gi\^vity  of  the  chloroform  and  ben:?ol  mixture 
hy  means  of  the  urinometer,  and  the  result  thus  oht-ained  furnishes  the 
required  specific  gravity  of  the  specimen  of  blood. 

Haycraft's  method. — Two  mixtures  of  benzyl  ehloride  (sp.  gr.  1100) 
and  ti>luol  (sp.  gr.  08  7  0  0)  arc  made,  the  one  (A)  having  a  specific  gravity 
of  1070,  and  the  other  (B)  ha\ing  a  specific  gravity  of  1020.  With 
a  cubic  centimetre  pipette,  graduated  to  TTFir^h  c.c,  one  c,c.  of  A  is 
measured  oft'  into  a  glass  tube,  and  the  drop  of  blood  to  be  tested  is 
then  allow^eil  also  to  flow  into  the  tube.  The  drop  of  blood,  having 
a  different  surface  tension,  does  not  mix  with  the  solution,  but  floats 
on  its  surface  as  a  tiny  red  globule.  The  graduated  pipette  is  now 
fil!e<l  with  solutiim  B,  which  is  allow^^d  to  run  slowly  into  the  mixing 
tube,  the  tnbe  being  shaken  aft^r  each  addition.  As  B  flcnvs  in,  the 
specific  gra\^ty  of  the  mixture  falls,  and  after  each  addition  and  shaking 
the  rod  globule  returns  more  and  more  slowly  to  the  surface.  At  last  it 
tends  neither  to  rise  nor  sink,  and,  the  specific  gravity  of  the  mixture  l>eing 
now  that  of  the  blood  itself,  this  can  readily  bo  calculated  or  read  off 
from  the  table  attached  to  the  apparattis  ^  sent  out  by  the  maker.  Sup- 
pose 0*5  c.c.  of  B  to  have  been  added,  the  total  weight  of  the  fluid 
divided  by  its  volume  will  give  the  specific  gravity  of  the  mixta  re ; — 
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As  the  mixtures  of  benzyl  chloride  and  toluol  expand  with  heat 
they  will  varv  iri  their  spedtic  g?':ivitv,  bo  th;*f|  if  exaclitU'lo  bo  re- 
quired, a  correction  for  temperutuj-e  must  l>e  niiule.  The  solutions 
A  and  B  are  preimred  at  the  tL-mperature  of  15  6'^  centigrade^  or  Gu" 
F.,  and  if  the  temperature  of  the  room  be  also  60""  F*  no  correction 
will  be  needed.  If,  bowever,  the  surrounding  tenipeniture  lie  higher 
than  60°  F*  the  specific  gravity  of  the  fluids  will  be  lowered,  the 
fiill  of  specific  gravity  being,  roughly,  at  the  rate  o!  one  degree  for  every 

In  his  original  paper  Haycraft  warns  those  wbo  may  employ  his 
method  that  it  is  well  not  to  -dlow  the  fumes  of  benzyl  chloride  to  get 
into  the  eyes,  as»  the  vapour  being  very  irritating,  somewhat  painful 
smarting  may  result. 

Method  of  Schmaltz. — ^^lention  must  be  made  of  this  raethod  bccauae, 
although  someu'hat  tedious,  it  gives  very  ae curate  results,  and  a  large 
amount  of  work  has  l>een  curried  out  by  its  means.  As,  however,  it 
involves  the  use  of  delicate  chemical  balances  it  is  hardly  likely  to  come 
into  general  use  in  clinical  work.  The  blood,  of  which  the  specific 
gravity  is  to  be  determined,  is  carefully  weighed  in  a  small  ciipillary  tube 
(pycnometer)  of  known  weight.  By  subtraction  the  weight  of  the  blood 
is  obtained,  and  if  this  be  divided  by  the  weight  of  an  equal  amount  of 
water  the  specific  gravity  of  the  blood  is  obtained. 

Whatever  the  method,  it  is,  of  course,  only  the  specific  gravity  of  the 
blood,  a^  a  Avhole,  which  is  thus  determined.  To  wiiat  jmrticular  factor  or 
factxirs,  in  each  instance,  alterations  in  tbe  specific  gravity  of  the  blood 
are  to  be  attributed  remains  to  some  extent  a  mutter  of  conjecture.  It 
is  obvious  that  the  alteration  may  be  due  to  one  or  more  of  the  following 
causes : — 

1.  An  increase  or  diminution  in  the  number  of  corpuscles  in  a  given 
volume  ;  the  specilic  gravity  of  individual  corpuscles,  and  of  the  plasma 
remaiiung  unchanged. 

2.  An  increase  or  diminution  in  the  density  of  the  plasma  ;  the  specific 
gravity  and  the  number  of  corpuscles  remaining  unaltered. 

3.  A  simultaneous  increase  or  diminution  in  density  both  of  cor- 
pusclcs  and  plasma,  with  or  without  alteration  in  the  number  of  corpuscles 
in  a  given  volume  of  1*1  ood. 

Schmaltz,  from  observations  with  bis  capillary  pycnometer,  concludes 
that,  broadly  spe4iking,  the  specific  gravity  of  the  blood  varies  directly  as 
the  percentage  of  hiemoglobin,  but  is  largely  independent  of  the  number  of 
red  corpuscles.  Hayem  states  that  the  specific  gravity  depends  on  the  cor- 
piuscular  richness  of  the  blood — the  difference  possibly  being  caused  by  the 
passage  of  a  certain  amount  of  plasma  into  the  lymph  spaces.  Dr.  Lloyd 
Jones  expresses  somewhat  the  same  opinion.  Certain  experiments  of 
my  own  appear  to  show  that,  m  the  healthy  animal  at  any  rate,  a 
rise  of  density  of  the  blood,  produced  artificially,  is  accompanied  by  a 
somewhat  closely   corresponding  rise   in  the  number  of  red  coi^uscles. 
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These  experiments  further  show  tliat  so  long  as  the  density  remititis  wtv- 
altiTe<i,  even  iniiier  abnormal  circumsUmcCB,  the  niiiuber  ♦»£  the  curposelea 
raiiy  also  remain  practically  nnatfected 

Agaiiij  in  rases  uf  paroxysmal  h»moglo1>inuria,  when,  during  the 
paroxysm,  the  red  corpuscles  are  broken  up  and  the  flissohed  hiemogjobin 
has  escaped  from  the  blood,  the  diminution  in  number  of  the  corpuscles 
h  accompanied  by  a  concurrent  fall  of  the  specific  gravity  of  the  blood ; 
a^  the  following  observations  show  : — 


B.>rore 

paroxysm 

After 

Before 

After 

Befote 

After 

AfU^r 

Specific  Gnvlty 

Naor 

oftl*«BN»d. 

Red  Corpiisclea, 

1*0523 

3,910,000 

1-0516 

3,rtS0,000 

^0575 

3.710.000 

10505 

3,440.000 

1  05.16 

3.270.000 

1  0506 

2.?J70.000 

1"0470 

2,7eo,ooo 

I  have  also  shown  that  the  specific  gravity  of  the  plasma  itself  nsually 
falls  concurrently  with  that  of  the  total  bluod  ;  this  being  especially  the  ciise 
after  experimental  injections  into  the  blood-vessels,  and  in  those  case*  in 
which  the  specific  gravity  of  the  blood  as  a  whole  has  been  lowered  b}' 
hicmorrhage.  It  is  also  very  noticeable  in  severe  cases  of  pernicious 
amemia.  At  the  same  time  there  can  be  no  doubt  that  in  the  lowering 
of  specific  gravity  which  may  occur  undfr  these  various  circnmstjinces, 
the  substjiuce  of  the  coloured  corpuscles  has  its  share  of  the  additional 
amount  of  water,  and  that  these  corpuscles  themselves  also  become  of 
less  specific  gravity  than  previously. 

If  we  desire  to  observe  the  sjjecific  gntvity  of  the  hlood  serum  or  plasma 
we  may  us©  Roy's  Method^  tlie  blood  having  previously  been  centrifuged 
in  capillary  tubes. 

Professor  Sherrington  thus  describes  bis  method  of  obtaining  the  senim 
or  plasma  from  small  quantities  of  blood  \- — '*  A  drop  of  blood,  as  it  exudes 
from  a  prick  in  the  skin,  is  taken  by  capillarity  into  a  tine  fresiily-flrawn 
glass  tube,  like  a  vaccine  tube  but  longer,  and  bent  into  a  U  shape.  The 
capillary  U-tiibe  is  then  placed,  with  its  bent  end  downwards,  into  a 
'bucket'  on  the  centrifuge,  or  on  a  radiid  slot  on  a  vtdcanite  disc;  the 
two  open  ends  will  then  be  toward  the  centre  uf  rotation,  and  in  a  few 
minutes  after  the  instrument  is  set  in  action  a  clear  layer  of  serum  or 
plasma  is  obtained  in  each  limb  of  the  tube." 

Sherringt^m  and  myself  have  examined  the  specific  gravity  of  the 
blood  of  a  number  of  ciises  in  well-marked  aniemia  ;  more  than  a  hundred 
cjises  have  been  observed,  with  the  results  given  in  the  appended  table. 
Observations  on  other  diseases  have  not  been  by  any  means  so  many, 
but  the  results  are  given  for  purposes  of  comparison.  The  observations 
were  taken  for  the  most  part  at  the  same  time  of  day,  about  11 
A.M.,  A  point  which  Lloyd  Jones  has  shown  to  be  of  importance.  For 
comparison  certain  re.«iu1ts  arrived  at  by  Quincke  and  others,  work- 
ing with  the  older  methods,  are  also  brought  together  in  the  table,  as 
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well  as  some  of  those  obtained  by  Lloyd  Jones,  who  worked  with  Roy's 
method 

In  the  table  the  numbers  on  each  side  of  a  hyphen  denote  the  maxi- 
mum and  minimum  of  the  observations  relating  to  the  particular  diseases ; 
where  one  number  only  is  given,  this  is  the  only  one  recorded. 


Specific  Gravity  of  the  Blood  in  Various  Diseases. 


Disease. 

ShftTTiugton  ami 
Copfinan. 

Lloyd  Jones. 

Quincke. 

Becquerel  and 
Rodier. 

Ansniia : 

1041-1043 

1032-1045 

1035-2 -1049-1 

1045-8  (mean  of 

Chlorosis  * 

(severe  cases) 

(probably    in- 
cluded cases  of 

observations 

on  six  chlorotic 

pernicious  an- 

girls) 

temia) 

Pernicious 

1027-1034 

1029-1040 

an»niia 

Leucooythieniia 

1048-5-1051 
(1  case  in  last 
stage)  =  1032 

... 

1044-3 

(1036  -  1049-5 
Robertson)  range 
of  five  cases 

Gastric  ulcer 

1038  (very  aii- 
«mic)-l650*5 

Lyrophadenoma 

1062 

Hajiuoglobinuriu 

1047-1057 

Cardiac 

1033-1052 

Compensated 

.»• 

1052-5  (mean  of 

(iioue  congeni- 

1054 

series  of  24  cases) 

tal) 

Uncompensated 

1051-6 

Congenital 

1061-1072 

1050*2  (mean  of 
series     of     31 
cases   in    third 
stage) 

Diabetes 

1058-1061 

1054-1061 

1054-9-1059-5 

Cirrhosis  of  liver 

1046-1052 

... 

1049-6 (with  hae- 

with ascites 

mophilia) 

Acute  nephritis 

1041-1057 

1038-1060 

Chronic  nephritis 

1054-5-1060 

1034-5-1060 

1047-3-1048-7 

UwBmia 

1052 

... 

1050-5 

Tuberculosis    (o( 

1048-5 

kidnev) 

Tuberculous  peri- 

1057-1059 

tonitis 

Chorea 

1050-1054 

Chronic  hip  dis- 

1042-1047 

ease 

Dysentery 
Chronic  pi umbisni 

1049-1052 
1031 

MyxcT^ema 

10.58-1062 

It  is  worth  noting  that  it  is  not  possible  in  some  cases  to  form  a  correct 
judgment  of  the  probable  specific  gravity  of  the  blood  from  the  appear- 
ance of  the  patient,  as,  under  certain  circumstances  at  present  but  ill 
understood,  the  tint  of  the  skin  is  not  always  indicative  of  the  poorness 
or  richness  of  the  circulating  blood.  Oppenheimer,  in  the  course  of  a 
series  of  observations  on  the  enumeration  of  the  blood  corpuscles  with 

*  Schmaltz,  using  his  capillary  pycnometer,  found  the  blood  in  chlorosis  possess  a  specific 
gravity  of  1030-1049  (29  cases).     But  he  apparently  includes  cases  of  pernicious  anasiuia. 


the  hjBmocytoraoter,  frequently  came  across  such  apparent  discrepancies, 
which  he  attributes  to  irregular  circulation. 

Shook. — lu  the  couditiou  kuowu  as  'Ss7//W;/'  which  is  apt  to  supervene, 
to  a  greater  oi"  les^  tlej^rcCj  on  serious  injuries  and  on  surgical  opemtious — 
more  particularly  when  the  coutents  of  the  abdominal  ca^'ity  are  in  any 
way  interfere*  1  with — the  specific  gravity  of  the  bluail  becomes  raised, 
aometimGS  to  a  marked  cxU^ut^,  as  was  first  demonslrHtt!d  experimentally 
by  Sherrington  and  Co  pern  an.  This  observation  has  since  been  abun 
dantly  corroborated  by  the  result  of  the  investigations  of  Griinliaum  and 
others  on  the  hunmn  subject.  It  is  thus  lipparent  that  valuable  iiifor- 
mat  ion  as  to  the  condition  of  a  patient  subsequent  to  severe  accidents 
or  operations  is  obtiiinable  by  examination  of  the  specific  gravity  of  the 
blood.  A  well-marked  xhe  of  specific  gravity ^  under  the  conditions  in- 
dicated»  is  of  distinctly  unfavourable  import.  (See  Art  "Shock  and 
Collapse,"  voh  iii  p.  320.) 

ITT.  T^STIMATtON  OF  THE  COLOURING  M,^TTER  IN  THK  BLOOD. — Yarious 
methods  have  been  elaborated  from  time  to  time  for  the  estimation  of 
htemcjglobin,  but  the  colorimetric  method  is  the  only  one  which  is 
sutticiently  rapid  for  clinic^d  purposes.  Of  the  colorimetric  instnimenis, 
devised  for  these  estimations,  those  best  known  are  Gowers^  and  v, 
FleischFs.  The  latter  apparatus  is  in  general  use  on  the  Continent  and 
in  America,  while,  not  unnaturally  perhaps^  the  former  is  belter  known 
and  more  often  employed  in  England.  Although  both  these  instromentj*. 
require  brief  descri|>tion,  yet  it  is  probable  that  they  will  be  abandoned 
before  long  in  favour  of  a  more  accurate  hremoglobinometer  recently 
introduced  by  Dr.  Oliver.  In  the  colorimetric  method  a  more  or  \em 
diluted  blood  solntion  is  compared  with  a  colour  standard  which,  in 
Oliver's  and  v.  Fleischrs  instruments,  consists  of  tinted  glass,  and  in  that 
of  Gowers  of  a  glycerine-and-wat4?r  solution  of  picric  acid  and  picrocaiTidno 
solidified  with  gelatine.  In  tlie  first  two  cases  a  definitely  diluted  bloorl 
is  compared  with  standards  of  varyirjg  intensity,  while  in  the  third 
the  blood  solution  is  gradually  dihUed  until  its  tint  corresponds  with 
that  of  the  fixed  standard.  If  any  approach  to  accuracy  in  the  results 
is  to  be  looked  for  in  the  use  of  any  of  these  instruments,  we  must 
pro\ide — 

(i.)  A  standard  light. 

(ii.)  A  reflecting  surface  of  standard  tint, 

(iii.)  A  means  of  cutting  oflF  extraneous  light. 

(i.)  The  employment  of  a  standard  light  is  of  special  importance  since 
the  resulrs  obt4^ined  will  vary  with  the  nature,  and,  to  some  extent,  with 
the  intensity  of  the  ilhimination.  As  it  is  practically  impossilile  to  ensure 
in  every  series  of  observations  made  by  different  persons  that  the  source 
and  intensity  of  the  light  employed  shall  be  identical,  it  is  desirable,  in 
recording  the  results  of  hiemometric  observations,  that  a  note  of  the  nature 
and  position  of  the  light  employed  should  be  appended.  On  this  point 
Dr,  Oliver  strongly  insisted  in  his  Croonian  lectures  for  1896,  io  which  he 


n 


ri 


^^^^^          THE  CLINICAL  EXAMINATION  OF  THE  BLOOD                431          ^^H 

^         demonstrated,  bjr  means  of  curves,  the  extraordinary  flivergence  in  colour-         ^^^H 

value  of  progressive  dilutions  of  blood  when  estimated,  by  me^ma  of  Lovi-         ^^^H 

bond's    graded  glass  colour  standardly,  in  daylight  and  by  candle-light         ^^^^H 

respectively.                                                                                                            ^^^H 

The  colour-curves  drawn  up  by  hina  are  made  by  entering  the  colour         ^^^H 

units  on  the  side  of  the  diagram  to  form  absciHsae  with  the  standard  gratia-         ^^^H 

tlons  whieli  apjwar  at  the  foot.     By  dayh'ght  (Fig.  11)  it  will  be  observed         ^^^H 

1           that  the  coloui  curves  of  the  blood  are  nmde  up  of  varying  propor lions  of         ^^^^| 

!          red,  orange^  and  yellow.     In  the  lower  percentages  {10,  20,  30,  and  40)         ^^^H 

1          red  does  not  exist  as  a  separate  colour  j  it  is  only  present  in  combination         ^^^H 

with  yellow,  as  an  orange  made  up  of  equivalent  proportions  of  each.     In         ^^^H 

these  lower  gradations  the  place  of  red  is  taken  by  yellow,                                 ^^^| 

OF                                                                                                                                                        ^^^^1 
COLOR                                                                                                                                                                                      ^^^H 
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^^^^P                             Fio.  n.-BiMclflc  colooTHnirve  of  blood,  dayVight  (OUTior).                                             ^^^H 

^V         Between  gradations  40  and  50  yellow  dies  out,  and  then  red  appears^        ^^^H 

[          and  increases  progressively  until  at  the  highest  grade  it  is  the  dominant         ^^^H 
colour.      In  these  dayliirht  gradations  the  curve  of  orange  is  the  pre-         ^^^H 

I          dominant  one,  though  it  begins  to  die  out  in  the  higher  part  of  the  scide.         ^^^H 
By  candle-liii^ht  (Fig.  12)  the  colour-curves  are  quito  different  and  are         ^^^^B 

1          less  complicated.                                                                                                                     ^H 
Ked  is  predominant  throu^^hout,  except  at  the  lowest  grade,  where  it                 ^ 
is  subordinate  to  orange.      From  this  point  upwards  onuj^e  gradtially 
diminishes,  and  at  90  vanishes  entirely  ;  the   highest   grades    are    dis- 
tinguished  by  pure  red.     The  remarkable  difference  between  the  colour- 
eurvea   furnished    by  the    two  kinds  of   light  is  doubtless  due  to  the 
preponderance  of  yellow  in  the  candle-flame. 

Again,  as  Mr,  Loviliond  had  previou?^ly  observed  in  the  matching  of 
some  of  the  aniline  dyes,  Dr.   Oliver  finds  that  the  solution  of  blood 
possesses  the  quality  of  colour-purity,  as  distinct  from  colour-depth  and 
colour  com  posit  ion,  or  brilliancy  in  a  remarkable  decree  ;  for  it  remains  after 
these  others  have  been  duly  matched.     In  the  hiemoglobinometer  devised 

^^^V         43a                                          SYSTEM  OF  MEDICINE                                                   ^^ 

^^H               by  him  this  difficalty  is  met  by  using  nne  of  the  lower  grades  of  the  blue 
^^H               ghisses  ^vs  a  cover-glass  to  the  blood-eel  1 — an  iidjustmeut  which  does  not 
^^H               disturb  the  correct  reading  of  the  haemoglobin. 

^^H                     (ii.)  What^jvcr  source  of  light  be  employed  the  rays  should  be  reflected 
^^m              from  a  "dead''  surface  of  a  pure  white  colour.     In  the  instructions  sent 
^^H               out  with  Gowcrs'  ha*moglobi  no  meter,  it  is  suggested  that  tlie  estimation 
^^H               shoulfl  be  made  by  holding  the  tiilies  between  a  white  cloud  and  the  eye 
^^B               of  the  observer ;  or  that  light  should  be  reflected  from  a  sheet  of  white 
^^B               paper  held  at  an  angle  with  the  tubes.     Sherrington,  in  measuring  the 
^^H               amount  of  haemoglobin  in  the  blood  by  the  Gowers'  instrument,  employs 
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Fio,  13.— 6pfiei1lc  colaur-cnne  of  blood,  candle-Bglit  (01iv«rX 

the  light  of  a  Welsbach  lamp  reflected  from  a  vertical  she 
paper  not  otherwii^e  ilhiminuted.      To  secure  absolute  unifori 
in  the  reflecting  surface  Luvibond  uses  pure^  freshly  precipiu 
sulphate  compressed  into  a  slab.     This  material,  which  answer 
has  been  adopted  in  the  construction  of  Oliver's  and  v.  Fleit 
globinometera. 

(iii,)  Increased  accuracy   in   hoemometric  observations   n 

obtained  by  examining  the  blood  solution  and  the  colour  s tan c 

a  tube  r»f  met^d,  or  other  material ^  of  about  ten  inches  in 

Idackened  within.     The  exclusion  of  outside  light  is  thus  ens 

as  the  maintenance  of  a  definite  distance  between  the  observi 

the  objects  to  be  compared. 

^^H                     Oliver's    hsBmoglobinometer. — This  apparatus  is  an  at 

^^^                hiemometric  work  of  the  tintometer,  an  instrumeni  invented  soi 

r                      by  Mr.  Lovibond  of  Salisbury  for  the  purpose  of  estimating  w 

accuracy  the  true  colour  intensity  of  different  sulisUinces,  ^ 

or  liquidj  which  are  employed  in  various  manufacturing  proce 

the  original  instrument,  use  i^  made  of  tinted  glass  standards,  with  which 
the  sokuion  of  blood,  dihited  to  a  definite  degree,  is  cumfi^Lred  by  light 
rcflectod  from  a  surface  of  pure  calcium  sulphate — the  examination;  being 
made  through  a  camera  tube  to  exclude  outside  light. 

With  the  tintometer  which,  before  the  introduction  of  Oliver's  instru- 
ment, had  been  emplo}^ed  by  myself  for  some  years  past  in  the  esti million 
of  the  colour  intensity  of  the  blood,  three  sets  of  detinitely  graded  glasses 
are  provided ;  one  for  eiich  of  the  dominant  colours,  red,  yellow,  and  blue. 
The  graduations  in  eiich  set  are  of  equivalent  vahie^  the  test  of  which  is 
the  production  of  a  neutral  tint  when  cquivalont  gi-ades  of  the  three 
colours  ai-e  mixed.  On  the  other  hand,  any  shade  or  degree  of  colour  can 
be  matched  by  appropriate  combinations  of  non-equivalent  gi*ades,  and 
the  measurement  thus  made  ciin  be  recorded  numerically  and  so  repro- 
duced at  will  By  means  of  Lovibi^nd'e  standards  Oliver  has  determined 
the  colour  vahie  of  progressive  dilutions  of  normal  blood  by  uniform 
candle-light,  and  also  by  daylight.  Cc^rresponding  to  these  values  he  pro- 
vidi^s  a  series  of  glass  standards  by  comparison  with  which  the  percentage 
colour-intensity  of  any  sample  of  blood  can  bo  read  off  at  once.  Oliver  has 
done  goo<i  service  in  so  simplifying  tho  use  of  the  tintometer  that,  while 
his  modification  m  much  more  compact  and  so  more  readily  applicable  to 
clinical  work,  all  the  essential  points  of  the  original  instrument  are 
retained.  In  the  haemoglobino meter,  however,  provision  is  made  for 
utilising  a  double  instead  of  a  single  transmission  of  light  through  the 
bloml  solution  and  the  standard  glasses.  The  originator  of  this  method 
asserts  that  greater  accuracy  of  estimation  is  rendered  fKigsible  when  such 
double  transmission  of  light  is  utilised,  especially  if  working  with  speci- 
mens which,  as  in  the  case  of  blood  obtained  from  cases  of  severe  ana^mi% 
present  a  low  colour  intensity.  On  the  other  hand,  when  the  colour  more 
nearly  approaclies  normal  it  is  possible  to  carry  out  an  estimation  with 
half  the  quantity  of  bhwd  that  would  otherwise  be  requisite. 

The  appitratus  as  sent  out  for  use  consists  of — (i.)  an  automatic  blood- 
measure;  (ii.)  a  mixing  pipette  ;  (iii.)  the  blood-cell  and  cover-glass;  (iv.) 
sots  of  standard  gradations;  (v.)  riders;  (vi.)  the  camera  tulie  ;  (vii.) 
standanl  candles ;  (viii.)  a  bottle  of  antiseptic  fluid,  a  lancet,  needles,  and 
thread. 

(i.)  The  automatic  blood  measure  has  a  cajmcity  of  5  cmm.,  and  fills 
readily  by  capillary  attraction.  It  is  made  of  stout  glass,  and  the  end 
prcsenterl  to  the  IjIcmkI  is  well  [>olished,  so  that  all  traces  of  blorx]  can  he 
removed  from  it  by  the  fin^^er.  The  bore  is  dried  out  before  an  observa- 
tion by  passing  a  needle  through  it  threaded  with  darning  cotton.  The 
handle  is  useful  for  stirring  together  the  blood  and  water  in  the  blood-cell. 

(ii.)  The  mixing  pipette  is  provided  with  a  ruhber  nozzle  which  fits 
over  the  polished  end  of  the  blood -measurer,  and  ensures  the  complete 
rinsing  out  of  the  hload  with  the  first  few  drops  of  water. 

(iii.)  The  bloi>d-cell  is  of  more  than  sufficient  c^ipacity  to  ensure  the 
complete  liberation  of  the  haemoglobin.  ^\lien  filled  level  with  the  rim 
it  yields  a  blood  solution  of  rather  less  than  1  per  cent.     It  is  itself  the 
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Fso.  la.— Ollvisr'i  hiPinogloblnometer,     n,  B<»t«  of  iitandanl  colour  ia»dm:  h^  jrwardwl  lancet  J 
c,  automatic  bluod-nicflsnire;  d^  iiuxing  jiiiM:tt«;  r,  bloodocelland  covvr-glniu^ 

(iv,)  The  fitiindard  gradations  are  arranged  as  circular  discs  in  two 
slabs,  six  in  each  ;  and  thej  represent  divisions  of  10  degrees  of  the 
scale  from  10  to  120  inclusive. 
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(v.)  The  riders  are  small  squares  of  tinted  glass  provided  for  the 
reading  of  the  degrees  between  each  standard  gradation.  In  use  the  slip 
of  colourless  glass  is  placed  over  the  cover  of  the  blood-cell,  so  as  to 
balance  the  effect  of  the  layer  of  glass  of  the  rider  which  is  laid  over  the 
standard.  Two  sets  of  riders  have  been  arranged ;  one  suitable  to  ensure 
the  finer  readings — for  example,  of  1  degree  for  physiological  observation, 
and  the  other,  sufficient  for  ordinary  clinical  observation,  to  enable  the 
observer  to  determine  differences  of  2  degrees.  For  the  reading  of  the 
units  nine  riders  are  required,  which  are  grouped  into  three  slides.  It 
should  be  premised  that  the  value  of  the  riders  is  neither  the  same  in 
the  two  standards  required  for  candle-light  and  daylight,  nor  in  the 
upf)er  and  lower  halves  of  either  standard.  This  want  of  uniformity 
arises,  as  previously  stated,  from  the  differences  of  the  specific  colour- 
curves  in  the  two  standards,  and  in  the  two  portions  of  each.  In  the 
transition  grades — the  lowermost  of  the  upper  half  and  the  uppermost  of 
the  lower  half — this  rule  does  not  accurately  apply ;  but  inasmuch  as  the 
departure  is  constant  in  all  observations,  and  is  moreover  slight,  it  may 
be  disregarded  for  the  sake  of  simplicity. 

The  daylight  standard  is  less  well  adapted  to  the  finer  readings  than 
the  candle-light  one,  because  the  value  of  each  rider  becomes  equal  to 
2  degrees  in  the  upper  half  of  the  scale  and  4  degrees  in  the  lower 
half ;  and  when  candle-light  is  used  each  rider  has  an  equivalent  value  in 
the  six  stronger  grades  of  1  degree  and  a  double  value  in  the  six  weaker 
grades  of  2  degrees.  For  ordinary  readings  one  rider  only  is  used, 
namely,  that  which  is  equivalent  to  5  degrees  in  each  slab  of  the 
standards.  Therefore  each  set  of  six  standard  gradations,  whether  for 
candle-light  or  daylight,  has  its  own  rider.  When  the  blood  solution  is 
deeper  in  colour  than  any  particular  standard  gradation,  but  is  over- 
stepped by  the  rider,  the  mean  between  the  two  may  be  taken  as  the 
reading  ;  and  the  same  rule  will  apply  when  the  colour  of  the  blood  is 
higher  than  the  rider,  but  is  not  so  high  as  that  of  the  next  standard 
gnide  above.  Hence  this  single  rider  may  be  made  to  provide  readings 
of  0-25  and  075. 

(vi.)  The  camera  tube. — A  tube  of  simple  construction  is  provided 
which,  being  collapsible,  will  pack  into  a  small  compass  with  the  other 
parts  of  the  apparatus. 

(vii.)  The  standard  candles  are  of  such  a  size  as  to  afford  a  suitable 
and  sufficiently  uniform  intensity  of  light.  The  position  of  the  candle 
should  be  such  as  to  furnish  a  high  light,  the  flame  being  three  or  four 
inches  above  the  cells.  The  observer  will  soon  learn  how  to  adjust  the 
distance  to  the  best  advantage,  so  j^s  to  match  the  colours  with  the 
greatest  certainty  and  accuracy.  The  actual  distance  does  not  affect  the 
reading ;  but  if  the  candle  be  placed  too  near,  the  glare  becomes  dis- 
tractingly  strong,  especially  when  the  lower  grades,  which  require  less 
light  than  the  higher,  are  under  observation. 

The  bore  of  the  blood-measurer  is  first  dried  with  the  needle  and  cotton, 
and  the  polished  point  is  presented  to  the  drop  of  blood.     The  pipette  must 


be  quite  lilletl,  and  if  more  than  one  application  to  the  drop  bo  needed,  there 
must  be  no  break  in  the  column  of  bluod.  Any  blood  adhering  to  either  end 
must  be  carefidlj  wiped  away  with  the  finger.  The  rubber  nozzle  of  the 
mixing  pipette,  charged  with  water,  is  now  adjusted  over  the  polished 
end  of  the  pipette,  and  the  blood  washed  int^)  the  blood-cell  by  pressing 
throupfh  the  water  drop  by  drop.  The  handle  of  the  pipette  is  then  used 
as  a  stirrer,  and  further  additions  of  water,  if  reqiiired,  are  made  so  to 


Flo. 


-i  utjieni  lube  fur  unt^  witli  ilNvwr'ri  ha'tnogloblnonieter. 


impinge  upon  it  as  to  graduate  the  size  of  the  drops  required  to  fill  the  cell 
accunitely.  It  is  easy  to  do  this  when  the  observer  catches  the  reflection 
of  a  window  on  the  stu^ace  of  the  fluid.  A  final  thorough  mixing  with 
the  hamile  will  be  reqnired,  and,  to  secure  a  lev«l  filling,  another  slight 
addition  of  water  may  he  necessary.  The  eover-ghtss  is  then  adjusted, 
when  the  presence  of  a  small  bubl*le  signifies  that  the  cell  has  not  been 
overfilled.  Finally,  the  blowicell  is  phicod  by  the  side  of  the  standard 
gnMlationa,  and  the  eye  quickly  recognises  its  approximate  position  on 
the  scale.  If  thj^  hlood  solution  be  matched  in  depth  of  c<)lour  by  one 
of  the  standard  grades  the  observation  is  at  an  end ;  but  if  it  be  higher 
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than  on©  gradation,  but  lower  than  that  above  it,  the  blood-cell  is  placed 
opposite  to  the  former  and  riders  are  added  to  complete  the  estimation. 
It  is  advisable  to  take  a  standard  time,  say  ten  Becontls,  for  looking  down 
the  tube.  If  the  eyes  are  strained  with  long  working,  it  is  well  to  look 
for  a  moment  on  the  inside  of  the  lid  of  the  instrument  civse,  which  is 
Lined  with  green  morocco,  complemenUiry  in  colour  to  the  blood  and  the 
colour- standards.  This  change  rapidly  restores  the  acuteness  of  ob- 
serv^ation. 

In  the  more  elaborate  form  of  tube  employed  by  Dr.  Oliver  the  eye- 
piece is  provided  with  a  collar  into  which  is  let  a  piece  of  green  glass. 
He  finds  that  the  most  delicate  appreciation  of  diiierence  between  the 


Fio.  IS,— Oow«'r9*h£emoglobiiioitieter, 

A,  Bottle  wftli  piiwtt**  stopper  for  boMInR  the  dUmtfng  ttolutlun  ;  B»  capillary  pipette  tor  meiiBurUig 
the  blocMl ;  C,  gnwliifttftl  tube  for  mcMiirIng  the  Amount  of  lucmoiglubiu  ;  D,  «ta.Dd»rcl  tiut  of 
QOTnml  blood ;  E,  support  Tor  D  and  C  \  P,  punctwriii^  ueedle. 

tints  of  the  blood  solution  and  of  the  standard  is  obtained  by  from  time 
to  time  intercepting  the  impression  of  the  discs  by  the  finger,  while  the 
candle-tlame  is  viewed  for  a  few  seconds  through  the  green  glass. 

Oowers'  hsemoglobinometer.^ — This  inetniment  consists  of  two  email 
glass  tubes  of  the  same  size.  One  contains  a  standard  tint  corresponding 
to  a  dilution  of  20  cnbic  mm»  of  blcKxi  in  2  cubic  centimetres  of  water 
(1  in  100);  the  standard  is  made  of  glycerine  jelly  tinted  with  carmine 
and  picrocarmine.  The  second  tube  is  graduated,  so  that  100  degrees 
are  ecjual  to  2  centimetres  (100  times  20  cubic  milbmetres). 

Twenty  cubic  millimetres  of  blood  are  measured  by  a  capillary 
pipette  (similar  to,  but  larger  than  that  used  for  his  haemocytomcter), 
and  after  placing  a  few  drops  of  distilled  water  in  the  second  tube, 
this  quantity  of  the  blood  is  ejected  into  the  bottom  of  it.  The 
mixture  is  rapidly  agitated  by  a  rinsing  action,  and  distilled  water  is  then 
added,  drop  by  drop,  from  the  pipette  stopper  of  a  bottle  supplied  for 
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that  purpose,  until  the  tint  of  the  dilution  matches  that  of  the  standar 
The  amount  of  adtled  water  indicates  the  iimouiit  of  hiPmoglobin  present. 
As  avenige  noraiiil  blood  yields  the  tint  of  the  standard  at  100  de^n^e^^s 
of  dihition,  the  imnibor  of  dep'ees  of  dihition  necessary  to  obtain  the 
same  tint  ^vith  a  givc^n  specimen  of  blood  is  the  percentage  proj^ortion  of 
the  haemoglobin  cont4iined  in  it.  For  instance,  let  20  cubic  milbmetres 
of  bhjod  from  an  aniemic  patient  give  the  standard  tint  at  30  degrees  of 
dihition,  this  specimen  would  contain  only  30  per  cent  of  the  normal 
quantity  of  hiemoglobin.  By  ascertaining  the  corpuscular  richness  of  the 
blood  with  the  httmocvtomct^r  we  can  compire  the  two»  A  fraction,  of 
which  the  numerator  is  the  percentage  of  corpuscles,  gives  at  once  the 
average  value  per  corpuscle.  Thus,  if  the  blood  containing  30  per  cent 
of  hfemoglobin  contain  60  per  cent  of  corpuscles,  the  average  value 
of  each  corpuscle  is  ^,  or  one  -  half  of  the  normal  Sir  William 
Gowers  suggests  that  in  using  the  instrument  the  tint  be  estimated  by 
holding  the  tul>os  between  the  eye  and  a  window,  or  by  placing  a  piece  of 
white  paper  behind  the  tubes.  Care  must  be  taken  that  the  tubes  are 
always  held  in  the  line  of  light,  not  below  it,  as  in  the  latter  case  some 
light  is  reflected  from  suspended  corpuscles  from  which  the  haemoglobin 
has  been  dissolved-  If  all  the  light  be  transmitted  directly  through  the 
tubes  the  corpuscles  do  not  interfere  with  the  tint.  Duiing  6  or  8 
degrees  of  dilution  it  is  difficult  to  distinguish  a  difference  between  the 
tint  of  the  tube« ;  it  is  necessary,  therefore,  to  note  the  degree  at  v^hich 
the  colour  of  the  dilution  ceases  to  be  deeper  than  the  standard,  and  also 
that  at  Tvhich  it  is  distinctly  paler.  The  degree  midway  between  these 
two  wall  represent  the  haemoglobin  percentage.  The  instrument  is 
accurate  wnthin  2  or  3  per  cent 

In  order  to  obtain  the  gre^^test  amount  of  accuracy  in  determinations 
of  the  hiemoglobiu  jwwcr  of  specimens  of  bloixl  by 
means  of  Gowers*  instrument,  it  is  desirable  not  only  to 
compare  the  tint  of  the  contents  of  the  two  tubes  by  the 
aid  of  a  standard  artificial  light  reflected  from  a  whit« 
surface,  but  also  to  cut  off*  extraneous  light  as  much  as 
possible.  With  the  old  form  of  this  instrument  the 
writer  finds  that  this  may  be  efTectUiilly  done  by  fixing^ 
au  upright  metal  screen  to  the  b«ise  in  which  the  tubefl' 
are  supported.  This  screen  should  have  two  narrow 
perpendicular  slits  corresponding  to  the  central  portion 
of  the  tubes;  and  it  is  well  to  have  a  movable  slide  of 
metal,  working  in  the  slits,  which  can  be  brought  down 
level  with  the  uppermost  point  at  which  the  diluted 
blood  stands  in  the  graduated  tube. 

In  the  newer  form  recently  brought  out  by  Messrs. 
Hawksley  an  attempt  is  made  to  produce  a  similar  effect 
"by  flattening  the  tubes,  so  that  their  contents  present  a  more  uniform 
tint  from  alge  to  edge,  and  by  fixing  the  tubes  in  their  support  parallel 
to  one  another,  but  diagonally  across  the  stand  instead  of  side  by  side. 


Fir.,      ]r;.    --    4M>Wf»T8' 
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Bj  looking  at  them  in  the  proper  position  their  adjoining  edges  appear 
to  overlap,  and  as  no  white  light  is  visible  between  the  tivo  tubes  their 
respective  tints  can  he  more  accurately  compared. 

V*  Fleischrs  hsemoglablnometer. — This  instmment  consists  of  a 
small  metal  smge»  somewhat  like  that  of  a  microscope^  having  on  its 
up|>er  surface  a  metal  cylinder  li  centimetres  in  length,  which  is  open 
above  and  closed  beneath  by  a  glass  plate,  and  is  divided  by  a  vertical 
metal  partition  into   two  equal   pirts.      Beneath   the  stage  a  movable 


Ks-ii.   S7.  — Vi>]i  Flobcbl's  liiciiioineter. 


metal  frame  supports  a  long  and  narrow  wedt:*'  .sh;Lped  slab  of  coloured 
glass,  the  colour  ranging  from  deep  red  purple  at  the  thickest  end  to 
clear  glass  at  the  oppo^iite  end. 

The  frame  supporting  the  glass  wedge  moves  on  a  rack  and  pinion 
attachment  in  a  horizontal  direction^  so  that  every  portion  of  the  wedge 
can  be  brought  in  succession  beneath  the  base  of  one  of  the  cells  formed 
by  the  di\  ided  metal  tube.  This  portion  of  the  cylinder  ia  intended  to 
be  filled  with  water,  the  other  half  with  diluted  blood.  By  means  of  a 
reflector,  the  face  of  which  is  formed  of  a  layer  of  pure  calcium  sulphate, 
light  is  directed  upwards  through  the  two  cells.     The  source  of  light 


ationld  always  be  a  standard  one,  such  as  a  Welsb^ich  burner  of  known 
illuminating  power — artificial  light  being,  for  several  reasons,  much  better 
than  daylight 

Capillary  pipettes,  for  measuring  the  requisite  amount  of  blood,  are 
supplied  with  the  instrument,  their  capsicity  being  such  that,  when 
healthy  blood  is  used,  the  colour  of  their  contents  on  dilution  to  the 
requii^ite  extent  corresponds  to  that  of  the  portion  of  the  red  glass  wedge 
opposite  the  100  graduation. 

One  of  the  pipettes,  held  by  means  of  a  short  and  flattened  wire 
handle,  is  first  completely  filled  with  blood  by  capillarity^  the  pipette 
being  afterwards  carefully  wiped  to  remove  any  blood  from  it«  sides  or 
ends.  Without  loss  of  time  the  blood  is  transferred,  by  means  of  a  to- 
and'fro  motion,  to  one  of  the  comjiartments  of  the  divided  metal  cylinder, 
into  which  a  few  drops  of  water  should  previously  have  been  poured. 
The  expulsion  of  the  blood  from  the  pipette  may  be  aided  by  pressing 
through  it  a  drop  or  two  of  water  by  moiins  of  a  glass  tube  |)rovided  with 
an  indiarubber  nozzle.  Both  compartments  are  now  to  be  completely 
filled  with  water,  that  containing  blood  also  being  carefully  stirred  by 
moans  of  the  pipette  ha f idle,  to  ensure  thorough  mixture  of  the  contents. 
Care  must  be  taken  that  the  fliud  in  one  cell  does  not  overflow  into  that 
in  the  adjoining  cell,  and  that  the  metal  cylinder  is  so  placed  in  position 
on  the  fittige  that  the  base  of  the  cell  containing  water  is  situated  exactly 
over  the  coloured  wedge  of  glass,  while  the  light  thrown  upwards  from 
the  reflector  reaches  the  eye  through  both  compartments  in  equal  amount. 
By  means  of  the  rack  and  pinion  adjustment  the  wedge  of  glass  is  now 
moved  backwards  or  forwarrls  until  the  colours  in  both  comi>cirtments  of 
the  cylinder  correspond.  The  frame  carrying  the  glass  wedge  is  graduated 
along  one  side,  and  the  number  denoting  the  percentage  of  haemoglobin 
in  the  specimen  of  blood  under  examination  is  read  ofl'  directly  through  a 
small  opening  in  the  upper  surface  of  the  stage.  It  is  by  no  means  easy, 
however,  to  match  the  colour  of  the  blood  solution  accurately,  for  reasons 
that  have  already  been  stated ;  and  this  is  particularly  the  ca^e  when 
the  amount  of  hEeraoglobin  in  the  blootl  is  small  The  graduation  of 
the  instrument  is  also  somewhat  inaccurate,  percentages  of  80  or  90 
only  lieing  usually  shown  in  examination  of  blood  which  is  apparently 
normal.  Gibot  recommends  the  observer  to  look  at  the  **  divided 
cylinder"  from  one  siile,  so  that  the  image  of  the  two  cells  shall  fall  on 
the  la  tend  instead  of  on  the  upper  and  lower  portions  of  the  retina  ;  under 
which  circumstances,  he  says,  a  more  correct  judgment  is  possible.  He 
further  a<l vises  that  the  source  of  light  should  be  placed  at  such  a  dis- 
tance from  the  instrument  as  to  reduce  the  intensity  to  a  point  barely 
sufficient  for  the  estimation.  C^ompariaon  of  the  colour  value  of  the 
blood  solution  with  that  of  the  glaf^s  wedge  will  also  be  easier  if  both  be 
observed  through  a  tube  or  roll  of  paper  blackened  on  the  inside. 


IV.  Enumeration  of  the  bloop  corpuscles. — This  method  consists 
in  the  dilution  of  the  blood  to  a  considerable  but  known  extent,  and  the 
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subsequent  counting,  under  the  microscope,  of  the  number  of  the  corpuscles 
in  a  small  and  measured  amount  of  such  diluted  blood.  A  comparatively 
simple  calculation  will  then  enable  us  to  estimate  the  number  present  in 
any  given  bulk  of  the  blood  originally  taken  for  our  purpose.  In  both 
of  the  modes,  which  will  be  described  in  detail,  the  corpuscles  in  the 
small  sample  of  diluted  blood  are  reckoned  by  means  of  a  series  of 
micrometer  squares  ruled  over  a  certain  area  of  the  glass  floor  of  the 
chamber  or  cell. 

In  Growers'  hsBmocytometer,  the  instrument  which  up  to  the  present 
has  been  in  most  general  use  in  England,  measured  quantities  of  blood 
and  of  the  appropriate  diluting  solution  are  drawn  up  in  a  couple  of 
pipettes  of  known  capacity,  the  mixture  being  afterwards  effected  by 
blowing  out  the  contents  of  each  of  the  pipettes  into  a  small  glass  pot  in 
which  they  are  thoroughly  stirred.  In  the  Thoma-Zeiss  instrument  one 
pipette  serves  not  only  for  the  measurement  both  of  blood  and  diluting 
solution,  but  also  for  ensuring  the  subsequent  admixture  of  one  with  the 
other.  The  exact  composition  of  the  fluid  employed  for  dilution  of  the 
blood  is  to  some  extent  a  matter  of  indifference,  provided  that  it  be  of 
such  a  nature  as  not  to  act  injuriously  on  the  corpuscles,  and  of  such 
specific  gravity  that  the  corpuscles  readily  sink  in  it.  A  normal  saline 
solution  (NaCl  07  per  cent  in  distilled  water)  serves  the  purpose;  or  a 
solution  of  sulphate  of  soda  having  a  specific  gravity  of  1025,  as  suggested 
by  Cowers,  may  be  employed.  Other  useful  solutions  are  the  fol- 
lowing : — 

Ha^fenCs  Fluid, 

Mercuric  bichloride  .  .  .         0*25  gram. 

Sodium  chloride .  .  .  .         0*5       „ 

So^Hum  sulphate  .  .  .2*5  grams. 

Distilled  water    ....     100*0  cc. 

Thoma'a  Fluid. 

Acetic  acid  ....  0*3-0*5  cc. 

Distilled  water    .  .  .  •       100  c.c. 

Recommended  by  Thoma  as  useful  in  the  determination  of  the  number 
of  leucocytes,  the  red  corpuscles  being  dissolved  by  the  acetic  acid. 


ToisaorCs  Fluid. 

Methyl  violet 

.              . 

0*025  gram. 

Sodium  chloride  . 

.              .              1 

10 

Sodium  sulphate 

.              • 

8*0  grams. 

Glycerine 

,              , 

30*0  cc. 

Distilled  water    . 

.              . 

.     1600  cc 

The  addition  of  the  methyl  violet  or  other  aniline  dye  facilitates  the 
counting  of  the  white  corpuscles  by  staining  them,  and  so  rendering  them 
more  conspicuous. 
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Sherrington's  Fluid, 

Ehrlicb's  purified  methylene  blue 
Stwlium  cliloriJe 
NiiUtral  potasfiium  oxalate 
Distilled  water    , 

0^1 
1-2 
1*2 
.      3000 

In  this  sohition  both  cliromocj^tes  and  leucocytes  may  be  studied  for 
an  almost  indefinite  Icn^^th  of  time  without  losing  their  characteristic 
appearances,  especially  if  the  exainination  be  carried  out  on  the  warm 
atage. 


Fio*  IJ*.— Oowera'  hwrMOt'ytomeier. 

A,  Pfpettjp  tor  infywuring  the  diluting  tolutlon ;  B,  caplllaiy  tiabe  for  ineaauring  the  blood  ;  C.  cell 
wItU  (llviflionB  on  the  floor,  mmintt'd  on  a  iliile,  to  wnich  Hprlngft  hin*  n*«c|  tr>tM>cum  lh«  covi<ir-»;|!luBi! ; 
D^  vuHH^I  in  whit-h  the  Mluliou  l«  mMlii ;  £,  spud  fur  oimiiii  Uie  btood  and  liolutiuu  ;  F,  guuUod 
speor-polated  ne«*dK 

Gowers'  hsemocytometer. — This  instrument,  a  modifieation  hy  Sir 
W.  K  Gowers  of  tliat  originallj  devised  by  MM.  Hayom  and  Naebet, 
consists  of  (a)  a  small  pipette,  which,  when  filled  to  the  mark  on  its  stem, 
hohls  exactly  995  cubic  miliimetres — this  pipette  is  furnished  with  an 
indianibber  tube  and  mouthpiece  to  faciiiUite  filling  and  emptying ;  (h) 
a  capillary  tube  marked  to  contain  exactly  5  cubic  millimetres  ;  also 
filled  with  an  indiarubber  tube  and  mouthpiece ;  (c)  a  small  glass  jar 
in  which  the  dilution  is  made  ;  (d)  a  glass  stirrer  for  mixing  the  blood 
and  solution  in  the  glass  jar  ;  (r)  a  brass  stage  plate,  carrying  a  glasa 
slip  on  which  is  a  cell  one-tifth  of  a  millimetre  deep.  The  floor  of  thia 
coU  is  divided  by  ruled  lines  into  one- tenth  millimetre  squares.     Upon 
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the  top  of  the  cell  when  in  use  rests  a  cover-glass,  which  is  kept  in  its 
place  by  the  pressure  of  two  springs  fixed  to  uprights  at  each  end  of  the 
stage  plate. 

The  instrument  is  employed  as  follows : — 995  cubic  millimetres  of 
the  solution  are  first  placed  in  the  mixing  jar,  after  which  5  cubic 
millimetres  of  blood  are  drawn  into  the  capillary  tube  fi*om  a  puncture  in 
the  finger,  and  then  blown  into  the  solution.  The  two  fluids  are  well 
mixed  by  rotating  the  stirrer  between  the  thumb  and  the  finger,  and  a 
small  drop  of  this  diluted  blood  is  placed  in  the  centre  of  the  cell.  The 
cover-glass  is  now  gently  lowered  upon  the  cell  and  secured  by  the 
two  springs,  after  which  the  plate  is  placed  upon  the  stage  of  the 
microscope.  The  lens  is  then  focussed  for  the  squares.  In  a  few 
minutes  the  corpuscles  will  have  sunk  to  the  bottom  of  the  cell,  and  are 
seen  at  rest  on  the  squares.  The  number  is  then  counted,  and  the  cubic 
area  of  diluted  blood  over  each  square  is  of  such  amount  that  this  multi- 
plied by  1 0,000  gives  the  number  in  a  cubic  millimetre  of  blood.  Taking 
5,000,000  corpuscles  as  the  average  per  cubic  millimetre  for  healthy 
blood,  the  average  number  in  two  squares  of  the  cell  is  100.  Con- 
sequently the  number  of  corpuscles  present  in  two  squares  (ascertained  by 
counting  a  larger  number,  such  as  10  or  20,  and  taking  the  mean)  ex- 
presses the  percentage  proportion  of  the  corpuscles  in  the  specimen  of 
blood  under  observation  to  that  of  health ;  or,  made  into  a  two-place 
decimal,  the  proportion  which  the  corpuscular  richness  of  the  specimen 
bears  to  that  of  normal  blood  taken  as  unity.  In  making  such  examina- 
tion a  sufficiently  large  drop  of  blood  must  be  obtained  by  puncture  with 
the  point  of  the  lancet  without  the  employment  of  much  pressure,  for  if 
the  ^ngi^Y  be  much  pressed  or  squeezed  or  ligatured,  the  relative  amount 
of  serum  and  corpuscles  contained  in  the  sample  of  blood  abstracted  is 
liable  to  be  affected,  and  thus  to  afford  inaccurate  and  consequently 
valueless  results.  It  is  somewhat  difficult  to  draw  the  exact  quantity  of 
blood  into  the  capillary  tube,  because  in  removing  the  blood  from  its 
point  a  little  is  easily  drawn  out  of  the  tube ;  it  is  therefore  better  to 
draw  rather  more  than  the  required  quantity  into  the  tube,  then  to 
remove  the  blood  from  the  point  with  a  soft  cloth,  and  keep  the  cloth  in 
contact  with  the  point  while  the  extra  blood  is  blown  out.  A  little  of 
the  diluting  fluid  should  be  drawn  into  the  tube  after  the  blood  is 
ejected  to  ensure  the  removal  of  all  the  corpuscles.  The  smaller  end  of 
the  stirrer  may  be  used  to  remove  the  drop  of  diluted  blood  from  the 
mixer  to  the  cell.  This  drop  must  be  deposited  in  the  middle  of  the  cell 
over  the  niled  squares,  and  care  must  be  taken  not  to  rub  the  stirrer  on 
the  engraved  portion  of  the  floor.  The  lines  which  form  the  divisions  of 
the  micrometer  cell  may  be  made  more  distinct  in  the  following  manner : 
— With  a  sharp  penknife  scrape  a  little  of  the  lead  of  an  ordinary  soft 
lead  pencil  so  that  it  falls  into  the  middle  of  the  micrometer  cell,  then, 
with  a  clean  dry  finger-tip,  or  a  knot  tied  in  a  small  piece  of  chamois 
leather,  rub  the  powdered  lead  well  over  the  cell ;  it  may  then  be  wiped 
in  the  ordinary  way,  and  any  of  the  lead  which  remains  in  the  comers  of 
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tlie  cell  easily  dusted  away  with  a  camel-hair  brush.      Powdered  carmine 
may  be  employed  in  a  similar  fashion. 

The  cover-glass  should  be  held  in  a  horizontal  position  as  it  is  being 
lowered  on  to  the  cell  When  this  has  been  done,  the  drop  of  solution 
should  appear  as  a  disk  as  nearly  as  {xjssible  in  the  middle  of  the  cell, 
and  care  must  be  taken  that  the  fluid  does  not  run  to  the  sides  of  the 
chamber.  The  two  springs  are  to  be  carefully  placed  opposite 
eaeh  other  by  lifting  theia  on  the  cover-glass,  and  not  by 
"  sliding  '^  them. 

Gowers  advises  that  the  corpuscles  should  be  counted  in 
or  near  to  the  centre  of  the  drop,  and  says  that  by  raising  the 
objective  out  of  focus  the  white  cells  may  readily  be  dis- 
tinguished by  their  greater  refractive  power,  A  light  which 
should  not  be  too  intense,  and  the  pjsition  of  which  is  so 
arranged  that  the  I'aya  when  reflected  upwards  pass  diagonally 
across  the  squares,  will  give  the  best  illumination  for  both 
sets  of  lines.  The  whole  process  from  beginning  to  end  need 
not  occupy  more  than  a  quarter  of  an  hour. 

The  blood  should  not  be  tlrawn  until  the  diluting  solution 
has  been  placed  in  the  mixing  jar  and  the  capillary  tube  is 
rejidy  for  use.  The  blood  should  be  expelled  immediately,  aa 
otherwise  it  may  coagulate.  Immediately  after  use,  the  pipette 
and  capillary  tube  should  have  clean  water  drawn  up  into 
them;  this  may  be  followed  by  alcohol  and  ether  if  rapid 
drying  be  necessary.  If  either  be  ol)«tructed,  a  horse  hair 
or  a  piece  of  fine  brass  wire  will  probably  clear  it ;  or  it  may 
be  cleared  by  placing  it  in  nitric  acid,  all  trace  of  %vhich  muit 
afterwards  be  removed  with  water.  In  standaixiising  the 
pipettes,  the  residual  fluid,  that  which  unavoidably  adheres  to 
the  inner  walk  of  the  tubes,  has  been  allowed  for,  so  that 
the  quantity  ejected  is  exactly  that  indicated  by  the  diWsion 
upon  each  tube. 

The  cell  must  be  cleansed  after  each  observation  by  means 
f^f  a  small  caraebhair  brush  and  some  clean  water,  after  which 
it  is  dried  carefully  with  a  soft  cloth.  The  cell  must  never 
be  used  a  second  time  whilst  damp,  or  the  globule  of  fluid 
will  at  once  disperse  over  its  surface,  and  the  corpuscles  will 
not  be  deposited  evenly  over  the  floor. 

The    Thoma-Zeiss  hsemocytometer  is  in  most  general 
use  for  the  enumeration  of  the  blood  corpuscles  on  the  Con- 
tinent and  in  America.     As  in  Gowers'  hieniocy  to  meter,  the 
essential  partu  of  the  instrument  consist  of  a  counting-chamber 
and  of  a  measuring  pipette,  which  serves  the  double  pur[x)s© 
co«mtfn]{* tu«  ^^  taking  up  the  required  amount  of  blood  and  of  enabling  it 
blood  cor-  to  be  mixed  with  a  definite  quantity  of  the  diluting  fluid. 
The  counting-chamber  is  formed  of  a  glass  slide  supporting  a 
square  glass  cell  with  a  central  circular  aperture.     Within  this  is  fixed 
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a  smaller  disc  of  glass  ruled  on  lU  upper  surface  iuio  a  scries  of  tnicroscopic 
squares ;  the  thickness  of  the  disc  being  such  tliat^  when  an  accurately 
ground  cover-glasa  is  lowered  over  the  aperture  of  the  square  cell,  an 
interval  of  exactly  0  1  millimetre  is  left  between  the  adjoining  faces  of 
cover  glass  and  disc. 

The  little  moat  which  separates  the  internal  edge  of  the  cell  wall  and 
the  periphery  of  the  disc  serves  to  catch  any  excess  of  fluid  for  which 
there  may  not  be  room  in  the  sjiace  between  the  disc  and  the  cover-glass. 
The  size  of  each  square  is  the  ^^  of  a  Rqiiare  millimetre,  the  individtial 
lines  being  exactly  ^^  of  a  millimetre  apart.  The  area  over  each  ruled 
square  has  then  the  value  of  ^^^^  of  a  cubic  millimetre.  The  small 
squares  are  marked  into  groups  of  six  teen  l)y  means  of  more  thickly  ruled 
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lines ;  these  larger  sqtiares  being  very  useful  in  reckoning  the  white 
corpuscles. 

The  diluting  pipette  consists  of  a  thick-walled  capillary  tube  which 
towards  its  upper  end  expands  int<>  a  bulb,  alcove  which  the  pipette  has 
again  its  capillary  bore.  ConUiined  within  the  bulb  is  a  ^mi\\\  bt*ad  of 
glass  for  the  purpose  of  fiiciliuiting  the  admixtiue  of  bhxxl  with  the 
diluting  solution.  The  lower  extremity  of  the  pipette  is  bevelled  to  a 
point  and  polished  so  that  any  excess  of  blooii,  or  other  fluid,  cHnging  to 
it  can  easily  bo  wiped  off  with  a  soft  cloth.  The  portion  of  the  pipette 
below  the  bulb  is  ruled  off  by  cross  lines  m?irking  tenths  horn  0  1  to  0*5 
and  1  ;  while  above  the  bulb  the  mark  101  is  found. 

When  using  the  apparatus  the  poini  of  the  pipette  ie  applied  to  a 
drop  of  blood  obtained  in  the  manner  previously  described.  By  gentle 
suction,  through  an  indijirubber  tulie  attached  to  the  upper  portion  of  the 
pipette,  bkwxl  is*  drawn  up  to  the  05  or  the  1  mark ;  after  which  the 
diluting  solution  is  also  drami  up  until  the  mark  101  is  reached,  by  which 
a  dibition  of  the  blood  of  1  in  1()0  or  1  in  200  is  obtained,  acerjrding  to 
whether  the  half  or  the  whole  of  tbe  capillary  portion  uf  the  pipette  has 
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been  filled  with  blood.  The  pipette  is  then  gently  rotated  in  the  fingers 
for  about  a  minute  in  order  to  ensure  thorough  admixture  of  the  contents 
of  the  bulb,  the  process  being  aided  by  the  presence  of  the  little  bead  of 
glass.  It  is  a  matter  of  some  little  difficulty  to  draw  up  into  the  pipette 
exactly  the  amount  of  blood  required.  For  this  reason  it  is  well  to 
employ  the  dilution  of  1  in  200,  as  in  case  the  amount  of  blood  obtained 
at  the  first  attempt  should  reach  slightly  above  the  0*5  graduation,  the 
quantity  in  excess  can  be  got  rid  of  again  by  gently  blowing  through  the 
tube ;  whereas  if  the  higher  mark  should  be  exceeded  and  blood  escape 
into  the  bulb  it  is  useless  to  continue  the  operation  until  the  whole 
pipette  has  been  most  carefully  cleaned  out  and  dried.  Moreover,  if  the 
blood  be  of  fairly  normal  quality,  the  number  of  red  corpuscles  in  it  will 
be  so  crowded  over  the  surface  of  the  ruled  squares  as  seriously  to 
interfere  with  the  ease  and  accuracy  of  the  counting. 

Professor  Sherrington  finds  that  the  greatest  amount  of  accuracy  in 
the  enumeration  of  the  blood  corpuscles  is  to  be  obtained  by  the  use  of 
the  Abb6-Zeiss  counting-chamber  in  conjunction  with  the  pipette  made  by 
Hawksley,  instead  of  the  one  (devised  by  Thoma)  which  is  usually  sent 
out  with  the  instniment. 

According  to  Sherrington,  the  objections  to  the  Thoma  pipette  are  the 
large  internal  surface  relatively  to  cubic  content,  the  difficulty  of  drying 
the  bead  in  the  mixing- chamber  quickly  enough  for  use  in  successive 
observations,  and  the  presumption  that  leucocytes  will  adhere  to  the  bead. 
These  objections  are  obviated  in  the  new  form  of  pipette  containing  no 
bead,  and  possessing  a  wider  bore  than  the  Thoma  instrument.  Sherring- 
ton also  lays  much  stress  on  the  importance  of  counting  both  chromocytes 
and  leucocytes  in  the  same  film  of  the  diluted  blood ;  and  of  enumerating 
in  the  same  film  the  representatives  of  the  various  leucocytes  distinguish- 
able when  this  step  is  considered  necessary.  And  there  can  be  no  doubt 
that  this  plan  is  much  preferable  to  that  of  counting  the  chromocytes  in 
one  film,  the  leucocytes  generally  in  a  second,  and  of  determining  the 
numerical  proportion  of  their  different  varieties  in  yet  another.  It  must, 
however,  be  borne  in  mind  that  it  may  not  be  possible  to  obtain  £hrlich's 
cdlour  reactions  with  a  living  film. 

When  counting  the  leucocytes  with  the  Thoma-Zeiss  apparatus  it  is 
usual  to  dilute  the  blood  ten  times  only ;  under  which  conditions  the 
chromocytes  must  be  rendered  invisible  in  some  manner,  as  otherwise 
their  number  tends  to  obscure  the  leucocytes.  This  difficulty  may  be 
overcome  by  employing  Thoma's  0*3  acetic  acid  solution  for  diluting  the 
blood  ;  this  having  the  effect  of  "  laking  "  the  chromocjrtes. 

After  a  time,  however,  the  leucocytes  are  also  aff*ected  by  the  acid,  so 
that  it  is  better  to  dilute  the  blood  to  a  larger  extent  and  to  enumerate 
both  chromocytes  and  leucocytes  at  the  same  time.  With  care  and 
practice  this  can  be  done  if  the  dilution  is  carried  out  in  the  proportion 
of  forty-nine  parts  of  solution  to  one  part  of  blood.  In  order  to  render 
the  leucocytes  more  obvious  I  have  been  accustomed  for  many 
years  past  to  dilute  the  blood  with  normal  saline  solution  just  tinged 
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with  a  few  drops  of  a  watery  solution  of  some  aniline  dye ;  but  for  this 
purpose  the  mixture  devised  by  Sherrington  (p.  442)  is  preferable,  as 
the  blood  corpuscles  remain  entirely  unaltered  in  it  for  considerable 
periods. 

When  the  leucocytes  are  enumerated  in  a  fifty-times  diluted  blood,  as 
suggested,  it  is  well  to  obtain  an  additional  basis  for  calculation,  not  only 
by  counting  those  lying  on  the  squares,  but  also  those  over  the  whole  of 
the  floor  space  as  far  as  the  ruled  lines  extend.  The  area  of  this  enlarged 
space  must  previously  have  been  calculated,  as  it  varies  somewhat  with 
each  instrument. 

V.  Estimation  of  the  reaction  op  the  blood. — Under  normal  con- 
ditions the  reaction  of  the  blood,  as  tested  by  litinus,  is  invariably  alkaline. 
Slight  variations  in  the  degree  of  alkalinity  can  indeed  be  demonstrated 
in  connection  with  such  physiological  processes  as  the  digestion  of  food, 
in  which  the  alkalinity  of  the  blood  tends  to  become  increased ;  or  as  the 
after-effects  of  severe  muscular  exertion,  by  which,  on  the  other  hand,  it 
is  for  a  time  somewhat  diminished.  Even  under  pathological  conditions, 
however,  it  is  unusual  to  find  any  extreme  departure  from  the  normal 
range ;  and  although  such  variations  as  have  been  observed  in  the  course 
of  those  diseases  in  which  systematic  investigation  of  the  blood  reactions 
have  been  carried  out,  show  that  change  is  usually  in  the  direction  of  a 
fall  of  alkalinity,  it  is  doubtful  whether  an  acid  reaction  has  ever  been 
demonstrated  during  life.  It  is  a  somewhat  curious  fact  that  the  reaction 
of  the  blood  is,  for  the  most  part  at  any  rate,  dependent  on  the  presence  in 
it  of  sodium  hydrogen  carbonate  (NaHCOg)  and  sodium  hydrogen  phosphate 
(NOgHPO^),  both  of  which,  chemically  speaking,  are  acid  salts.  As,  how- 
ever, these  salts  are  formed  of  bases  very  loosely  combined  with  acids, 
they  are  readily  dissociated  when  brought  into  connection  with  a  substance, 
such  as  litmus,  which  is  capable  of  withdra^ving  the  bases  and  uniting 
with  them  to  form  a  distinctively  coloured  salt ;  this  colour  production 
serves,  therefore,  as  a  test  not  only  for  free  bases,  but  also  for  bases  which 
are  combined  with  weak  acids.  This  latter  power  is  not  possessed  by 
certain  other  substances  which  are  sometimes  employed  as  indicators  in 
alkalimetric  investigations,  such  for  instance  as  phenolphthalein ;  for 
this  reason  they  ciinnot  be  employed  in  observations  on  the  reaction  of 
the  blood.  Fortunately,  however,  we  have  in  carefully  prepared  red  or 
neutral  litmus  an  indicator  sufficiently  delicate  (according  to  the  observa- 
tions of  Wright  and  others)  to  show  an  immediate  and  distinct  colour 
change  with  normal  human  serum  which  has  been  diluted  as  much  as 
forty-fold.  In  all  the  various  methods  that  have  been  proposed  for  the 
estimation  of  the  reaction  of  the  blood  litmus  has  been  employed  as  an 
indicator.  In  the  earlier  qualitative  methods  of  Leibreich  and  Schafer, 
slabs  of  plaster  of  Paris  in  the  one  case,  and  sheets  of  glazed  paper  in  the 
other,  impregnated  with  litmus  were  used,  the  intention  being  to  retain 
the  blood  corpuscles  on  the  surface,  from  which  they  could  afterwards  be 
washed  in  order  to  bring  any  colour-change  into  view ;   meanwhile  the 
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substance  of  the  slab  or  paper, 
was  thus  enabled  to  react  with  the  previously  absorbed  litmus. 

If  it  be  desired  to  estimate  quant iiutivehf  the  degree  of  alkHlinity  of  the 
blood|  it  becoraca  necessary  to  eniploy  not  only  an  indieatori  but  also  a 
standardised  solution  of  some  acid.  In  the  titration  methods  first  iutro- 
duceii  |>hosphoric  aeid  was  employed  for  this  purpose  by  Zuntz,  tartaric 
acid  by  Lasser  and  Lautlois,  oxalic  acid  by  Drouin.  Although  convenient 
to  prepare,  solutions  of  these  organic  acids  tend  to  weaken  after  a  time 
fks  the  result  of  exposiu'e  to  light  and  air ;  for  this  reason  they  have  been 
disciirded  in  favour  of  suitably  dilute  solutions  of  sulphuric  acid.  I^ndois' 
method,  as  improved  liy  Drouin,  is  probably  that  which  has  been  most 
extensively  employed ;  but  it  possesses  the  serious  disadvantage  that,  in 
order  to  obviate  a  difficulty  introduced  by  the  presence  of  the  red 
corpuscles,  the  blood  has  to  be  considerably  diluted  with  solutions  of 
sulphate  of  soda,  by  which  the  estimation  of  the  exact  neutral  point  is 
rendered  somewhat  difficult.  This  objection  cannot  be  advanced  against 
the  methods  now  to  be  described. 

Haycraft  and  Wllliamson*s  method,^ — This  method  is  a  development 
of  the  qualitative  test  originally  introLluced  by  Schiifer,  The  alkalinity 
is  estiniiited  by  a  gradnatetl  series  of  red  litmus- papers. 

To  prepare  the  papn:%  place  over-uight  a  do:sen  half-sheets  of  cream-laid 
note  paper  under  a  tap  of  running  water  in  order  to  remove  the  acid 
generally  present.  Soak  the  papers  in  strong  neutral  litmus  and  dry 
them.  Neutral  litmus-pipers  may  be  purchased  if  desired.  Pour  a  pint 
of  norma!  (7  ex.  per  1000  e.c.  of  water)  sulphuric  acid  into  a  shallow  basin, 
plunge  into  it  for  half  a  minute  a  sheet  of  litmus-paper,  withdraw  it,  blot 
it,  and  dry  it;  this  is  the  strongest  acid  paper. 

Now  ililute  the  normal  sulphuric  acid  wnth  an  equal  volume  of  water, 
soak  another  sheet  of  litmus-paper,  blot,  dry,  and  mark  it  Dilute  the 
acid  again  and  again  until  eight  or  ten  papers  are  preimred.  These 
should  dry  in  the  horizontal  plane  so  that  the  acid  does  not  gravitate  to 
one  bonier  of  the  paper. 

When  prepared,  the  papers  must  be  glazed  by  passing  them  between 
steel  rollers.  Any  large  stationer  will  do  this,  and  the  papers  are  then 
really  for  use.  Each  sheet  may  be  cut  up  into  strips,  or  these  may  be 
cut  off  as  refjuired. 

The  nuihml  is  to  cleanse  the  finger  of  the  patient  and  to  puncture  it 
with  a  broad' tipped  stilette;  the  biomi  must  not  be  fiqueezed  from  the 
finger.  A  piper,  sjiy  D,  is  brought  in  contact  with  the  drop  for  ten 
Reconds,  and  then  dipped  in  water.  If  there  is  no  liliie  stain  try  E,  and 
if  there  is  a  blue  stain  try  C.  The  operator  will  soon  find  out  the  paper 
which  just  gives  a  reaction  with  normal  bloixl,  aiul  he  will  bo  able  in 
other  cases  to  judge  roughly  if  deviations  from  the  normal  are  present. 
This  method  does  not  pretend  to  great  exactitude,  and  may  he  classed 
in  this  respect  with  some  other  clinical  methods,  such  as  the  estimation 
of  chlorides  in  urine  by  the  subsidence  of  the  precipitate. 
^  Commtinicmtt^d  by  Profeiaeor  HA^mft. 
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Undoubtedly  Hayorafta  metliod  possesses  tlie  merit  of  simplicity,  but 
it  has  undergone  severe  criticism  at  the  hands  of  Hutchison,  who  has 
stated  that  the  results  aflbixhul  by  it  are  itpt  to  show  an  extraordinary 
divergence  from  those  obtained  by  means  of  the  titration  method.  Thus 
he  finds  that  the  alkalinity  of  the  blood  in  an^emiaj  as  tested  by  the 
method  of  Hay  craft  and  Williamson^  is  invariably  above  normal ;  and 
often,  appiirently,  to  an  excessive  degree.  On  the  other  hand,  when  the 
titration  mcthiHl  is  employed  it  is,  according  to  this  observer,  as  invariably 
found  that  the  allcalinity  of  the  blcmd  is  reduced.  Hutchison  explains 
this  apparent  con  trad  ietion  between  the  results  afforded  l>y  the  two 
methods  on  the  ground  that  the  alkalinity  of  the  plasma  alone  is  ascer- 
tiiined  by  the  glazed  litmus-pajxjr  meth(>d,  the  alkali  contained  in  the 
corpuscles  wliich  are  left  on  the  surface  of  the  paper  not  beitig  estimated, 
as  in  the  titration  method,  during  the  peiiormance  of  which  the  breaking 
down  of  the  corpuscles  liberates  their  contained  alkah\  Moreover, 
Hutchison  concludes,  as  the  results  of  experiments^  that  the  more  watery 
the  bli>od  the  more  readily  the  plasma  percolates  iiUo  the  glazed  litmus- 
papen  Under  these  circumstances  the  contained  acid  is  more  readily 
neutralised,  and  a  fictltioua  value  is  given  to  the  amount  of  alkali  present 
in  the  blood.  This  difhculty  cannot  be  surmounted  by  allow^ng  the  drop 
of  blood  to  remain  for  a  longer  time  in  contact  with  the  ijaper,  fr>r,  as  all 
obsen'ers  are  agreed,  the  alkalinity  of  the  blood  diminishes  rapidly  after 
its  removal  from  the  body.  But  the  titration  method  of  Landois,  which, 
according  to  Hutchison,  affords  an  estimate  of  the  total  amount  of  alkali 
in  the  blood,  requires  considerable  care  in  it^  performance,  if  this  result 
is  to  be  obt^iined  ;  since,  as  Loewy  hii^  shownj  it  is  ordy  when  the  blood 
is  titrated  very  slowly  at  body  temperature  that  all  the  corpuscles  are 
broken  dowa 

With  reference  to  this  point,  however,  it  haa  always  appeared  to  me 
that  since  it  is  the  phis  ma  of  the  blood  and  not  the  corpuscles  that  come 
into  direct  relation  with  the  tissues,  it  is  the  estimation  of  the  alkalinity 
of  the  plasma  rather  than  that  of  the  toUil  blood  which  is  of  more 
immediate  interest  from  the  clinical  point  of  view.  I  have  been  ac- 
customed, therefore,  for  the  pui^ose  of  observations  on  the  reaction  of  the 
blood,  to  employ  specimens  of  plasma  (or  serum)  obtained  by  centrifuging 
a  few  drops  of  bkaxl  in  capillary  U-shaped  tubes,  after  the  manner 
originally  employed  by  Sherrington  and  myself  when  working  at  the 
subject  of  specific  gravity;  Treiited  in  this  manner,  a  few  minutes  suffice 
to  separate  entirely  the  corjniscles  from  the  plasma  (or  serum),  portions 
of  which  taken  up  and  measured  in  capiUary  tubes  should  then  be  mixed 
with  exactly  similar  qiun titles  of  varying  dilutions  of  nonnal  sulphuric 
acid  ;  the  reaction  in  each  case  being  tested  by  means  of  sensitive  litmus- 
paper. 

Wpiglit's  method. — This  is  a  titration  method  also  in  which,  as  is  now 
almost  invariably  the  case,  litmus  is  used  as  the  indicator,  and  normal 
sulphuric  acid,  in  appropriate  dilutions,  to  neutralise  the  alkali  of  the  bloml. 
Unlike  Hutchison,  however,  Prof.  Wright  maintains  that^  as  the  result  of 
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his  own  observations,  as  also  of  those  of  Droiiin,  "changes  in  the 
alkalinity  of  the  circulating  blood  invariably  manifest  thomselveB  in 
changes  of  the  alkahnity  of  the  sernm-'*  Acting  on  this  assumption, 
therefore,  he  prefers  for  hiemal  kali  me  trie  observations  to  employ  serum, 
and  preferably  that  which  has  exuded  from  a  blood  clot,  rather  than 
fresh  plasma  "  contaminated  "  with  red  blood  coT'puscIes. 

As  is,  however,  agreed  on  all  hands,  the  alkalinity  of  blood  undergoes 
a  gradual  diminution  after  removal  from  the  living  vessels;  and  conse- 
quently Wright  thinks  it  well  to  postpone  the  estimation  for  some  hours 
until,  as  he  believes,  a  condition  of  stable  ec|uilibriuin  is  reached. 

It  will  be  obvious,  therefore,  that  the  results  obtained  by  him,  although 
they  may  be  comparable  among  theraaelveS|  do  not  atibi'd  an  accurate 
estimate  of  the  alkalinity  of  the  freshly-drawn  blood.  On  the  other  hand, 
if,  as  I  have  suggested,  the  blood  be  centrifuged,  an  estimation  can  be 
made  within  a  few  minutes  of  its  withdrawal ;  and,  in  the  absence  of 
red  corpuscles,  the  fall  of  alkalirn^ty,  if  indeed  it  occur,  is  at  anyrate 
much  less  rapid  than  is  otherwise  the  case,  and  so  may  l>6  neglected. 

In  Wright's  method  tivc  progressive  dilutions — twentv^  thirty,  forty, 
fifty,  and  fiixty'fold^)f  normal  sulphuric  acid  are  employed  in  the  titration* 

This  is  performed  by  first  drawing  up  into  a  fine  capillary  tube  alfout 
one-sixth  of  the  amount  of  sei^um  available,  followed  by  an  c<pial  amount 
of  dUute  acid.  Accurate  measurement  is  ensured  by  marking  the  pipette 
at  the  point  reached  by  the  ecrum^  tilting  it  so  as  to  include  a  bubble  of 
air  in  the  bore,  and  finally  filling  it  up  to  the  original  mark  with  the  acid 
solution.  The  exactly  equal  amounts  of  scram  and  acid  thus  obtained 
ai^e  next  Idown  out  into  a  watch-glass,  thoroughly  mixed  and  tested  by 
transferring  a  series  of  separate  drops  to  the  surface  of  a  strip  of  red 
Htmus-paper. 

If  the  twenty-fold  diluted  acid  solution  has  been  employed,  it  will 
probably  be  found  that  in  working  with  normal  blood  the  mixture  will 
show  an  excess  of  acid.  In  this  case  it  mil  be  necessary  to  proceed,  in 
precisely  similar  manner,  to  titrate  with  each  other  equal  volumes  of 
serum  and  the  thirty -fold  dilated  solution.  Intermediate  degrees  of  alka* 
linity  can  l^e  estimated  by  mixing,  in  a  clean  watch-glass,  equal  volumes 
of,  say,  thirty  and  forty-fold  diluted  normal  acid,  and  titmting  with  the 
resulting  thirty-five-fold  acid  solution.  If  this  dilution  should  suffice  to 
neutralise  the  acidity  of  the  given  sample  of  serum  exactly,  the  result  is 
expressed  by  the  fraction  ^^.  Prof.  Wright  found,  as  the  result  of  a 
number  of  estimations  of  apparently  normal  blood,  that  the  serum  has  an 
alkalinity  which  varies  between  the  values  ^  and  ^,  the  average  being 
about  /y. 


It  has  been  shown  that  during  health  the  constancy  of  the  level  at 
which  the  alkalinity  of  the  blood  ia  maintained  is  so  great  as  to  suggest 
that  some  regulating  mechanism  must  be  continuously  at  work  to  secure 
it.  And  in  many  diseased  conditions  the  action  of  this  regulating 
mechanism  is  disturbed  in  bo  slight  a  degree  that  no  appreciable  departure 
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from  the  nomial  slight  phavsic  variations  is  demonstrable.  Under  certain 
circumstances,  howov  er,  marked  alu^rations  may  Ijc  fuund ;  tliis  being 
specially  so  in  the  specilic  fevers,  in  the  vurions  forms  of  anaemia,  inchid- 
iag  leukaemia,  in  diabetes,  particularly  if  coma  be  about  to  supervene,  in 
unemia,  gout,  and  jaundice,  and  in  certain  cases  of  poisoning,  as  for 
instance  by  carbonic  oxide  or  potiissium  chlorate.  The  alteration  that 
occurs  under  these  conditions  is  almost  invariably  in  the  direction  of  a 
lowering  of  alkalinity,  dua,  as  it  would  ap^pcar,  to  the  presence  in  the 
blcM:>d  of  various  acida,  such  as  lactic,  ui'ic,  oxyhutyric  or  bile  acids  respec- 
tively, according  to  tbe  particular  disease  under  consideration.  In  anfemia, 
however^  and  markedly  in  chlorosis,  an  increase  of  alkalinity  is  usually 
present,  this  being  the  more  obvious  if  it  be  the  reaction  oJt  the  blood 
plasma  vihich  is  estimated  rather  tkan  that  of  the  total  blood. 

\1.  Determination  of  the  coagulation  Tore  of  tiie  blood. — 
When  first  shed^  blood  api>ears  to  the  naked  eye  as  a  homogeneous  red 
fluid ;  but  at  a  longer  or  shorter  interval,  after  removal  from  the  body,  it 
graiiuidJy  separates  into  two  portions,  consisting  of  a  semi-solid  coagulum 
or  clott  which  still  remains  red — though  the  colour  gradually  becomes 
somewhat  darker — and  a  clear  straw-coloured  fluid,  the  serum,  the  amount 
of  the  latter  gradually  increiising  as  more  of  it  is  squeezed  out  of  the 
interstices  of  the  contracting  clot. 

The  clot  consists  of  a  fine  meshwork  of  interlacing  filaments  of  fibrin  ; 
the  red  colour  and  the  chief  bulk  of  the  clot  being  due  to  the  entangle- 
ment of  the  rerl  blood  corpuscles  amid  the  threads  of  fibrin.  Fibrin  may 
be  obtained  free  from  corpuscles  by  washing  the  clot  thoroughly  under  a 
stream  of  water  until  the  washings  are  no  longer  coloured :  the  grayish- 
white,  stringy  mass  which  remains  is  fairly  pure  fibrin.  If  coagulation 
take  place  more  slowly  than  usual  the  corpuscles  will  have  time,  before 
the  separation  of  the  seriun,  to  sink  towards  the  lower  portion  of  the 
vessel  into  which  the  blood  is  received  ;  and  in  such  case  the  upper 
layer  of  the  clot  which  eventually  appears  will  be  more  or  less  devoid  of 
colour :  this  portion  is  what  is  known  as  the  **  biifiy  coat." 

In  certain  pathological  states,  such  as  hBemophilia  for  instance,  the 
rate  of  coagidation  is  important  both  in  respect  of  the  disease  itself  and 
of  the  results  of  treatment.  For  clinical  purposes  the  "  coagidation  time  " 
can  l>e  ascertained  by  allowng  a  few  drops  of  blood  from  a  finger-prick 
to  fall  on  a  glass  slide,  taking  care  that  the  indi^adual  drops  remain 
isolated  from  one  another,  and  are  fairly  equal  in  size.  If  now  a  fine  and 
carefully  cleansed  needle  be  drawn  through  one  drop  after  the  other  at 
short  hut  regular  intervals,  the  moment  at  which  coagulation  begins  will 
be  found  hy  obseri^ng  the  lapse  of  time  between  the  reception  of  the 
drops  of  blood  upon  the  glass  slide  and  the  drawing  out  of  a  filament  of 


fibrin  from  a  drop  by  the  needle,  , 

I  More  accurata  information  may  be  obtained  ty  means  of  the  instru- 


ments devised  hy  Professor  Wright  and  hy  Drs.  Brodie  and  RussclL     In 
\Vright*s  method  the  blood   coagulability  is    determined  hy  aspirating 
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blood  into  a  series  of  tiibeB,  and  l>y  then  bloTv-ing  clown  tube  after  tube  in 
succession  until  coagnktion  takes  place  ;  when  of  course  blood  ain  no 
longer  be  blown  out  of  a  tube.  The  lapse  of  time  since  the  blood  was 
shed  is  known  as  the  "  coagulation  time."  The  necessary  apparatus,  as 
seen  by  reference  to  the  figure,  consists  of  a  water- tin  surrounded  by  a 
leather  jacket  lined  with  flannel,  and  constructed  with  a  series  of  pockets 
between  the  layers  of  flannel ;  each  pocket  being  just  siifficiently  large  to 
admit  a  coagulation  tube.  One  of  the  pockets  is  reser^'^ed  for  a  glass 
thermometer  comparable  in  diameter  with  the  coagulation  tubes  in  the 
remaining  pockets. 

Professor  Wright's  instructions  are  :— (^i)  That  the  capillaiy  tubes  be 
of  equal  calibre,  0*25  mm.  being  proposed 
^  as  a  standard  diameter  ;    (A)  that  in   each 

tnhe  the  column  of  blotxi  be  of  approximately 
equal  length  (5  centimetres);  (r)  that  the 
blood  be  aspirated  for  some  little  distiinco 
up  the  tube  to  prevent  its  desiccation  at 
the  orifice  ;  {d)  that  before  filling  them  the 
tubes  be  warmed  to  bl(K>il  heat  by  pouring 
water  at  about  the  normal  blood  temperature 
into  the  central  tin ;  and  {*')  that  this 
degree  of  heat  be  maintained  as  constant  as 
possible — by  fin*ther  adrlitions  of  hoi  water 
if  necessary^until  coagidation  is  complete. 
This  precaution  will  ensure  an  optimum 
temperature,  and  will  render  uniform  tlie 
results  obtained  during  the  observation  or 
series  of  observations.  It  is  desirable  to 
allow  about  half  a  minute  to  elapse  between 
the  filling  of  successive  tubes ;  and  in 
ordinary  cases  the  condition  of  the  b]o<:>d 
in  the  first  tube  should  be  tested  within 
three  or  four  minutes  from  the  time  of 
fining.  If  then,  on  testing  the  first  tul>o, 
the  blood  be  still  liquid,  a  longer  time  must 
be  allowed  before  examining  the  blood  in 
the  second  tube.  If,  on  the  other  hand,  the 
blood  in  the  first  ttibe  is  clotted,  the  next 
'•".SThTt^  S:^"^7.n?t:;  one  should  be  tested  at  a  somewhat  shorter 
wmter^tin.  interval   after   filling.     The   first  traces  of 

dot  may  be  most  easily  detected  l>y  blowing  out  the  contents  of  a  tube 
upon  a  piece  of  white  filter -piper.  By  this  method  infonnation  is 
obtained  as  to  (t?)  the  shortest  time  which  is  required  for  complete  clotting 
in  a  coagidation  tube,  and  {^0  the  longest  time  during  which  blood  can 
remain  unclotted  in  a  coagidation  tube  :  the  mean  between  those  results 
wdll  afford  a  close  approximation  to  the  tnie  coagulation  time  of  the  blood. 
Normal  blood-clots  form  in  these  tubes  in  from  three  to  five  minutes. 
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It  is  obvious  that,  jf  need  he,  this  xtiethod  may  be  employed  io 
investigate  the  action  of  various  theraj>eiitic  agents,  such  as  physiological 
styptics,  on  the  blood* 

After  use  the  tubes  arc  best  cleansed  hy  passing  a  line  bmsa  wire 
through  them,  and  then  washing  out  with  distilled  water*  By  drawing 
up  H  little  absolute  alcohol  any  remaining  water  may  be  got  rid  of ;  and 
in  its  turn  the  alcohol  may  be  removed  by  ether.  When  the  last  traces 
of  ether  have  been  volatilised,  a  pit>cess  which  may  be  hastened  by  blowing 
a  current  of  air  through  the  tulies,  those  are  agaiTi  ready  for  use. 

Brodle  and  Russeirs  method. — In  certain  respects  this  method  pos- 
sesses superior  advantages,  and  the  necea&iry  appiratus  is  by  no  means 
complicated.  One  advantiige  is  that  a  minimal  quantity  of  bhxxj  suffices 
for  each  estimation,  and  that  the  readiness  with  wbich  the  instrument  can 
be  cleansed  enables  a  number  of  such  estimations  to  be  carried  out  in  a 
comparatively  short  time. 

Q 


Fio.  84.— Brudltt  and  BtuiMtU's  eoBgulometar. 

The  instrument  consists  of  a  deep  air-chamber  AA,  closed  below  by  a 
glass  plate  E,  upon  which  lic^  a  layer  of  water  M.  It  is  closed  above  by 
a  movable  glass  slide  0,  to  the  centre  of  which  is  cemented  an  inverted 
truncated  glass  cone  C.  The  whole  is  surrounded  by  a  water-jacket 
WW,  Inflow  and  outflow  tubes  to  the  water-jacket  (not  represented  in 
the  diagram)  enable  us  to  vary  the  tempemture  of  the  air-chamber  at  will 
A  metal  tube  T  pierces  the  water-jacket,  and  to  its  interior  is  fitted  a  glass 
tube  D  which  tapers  to  a  fine  orifice  at  P.  This  orifice  lies  below  the 
lower  surface  of  the  cone  C,  but  is  directed  towards  \t} 

In  using  the  apparatus  the  glass  plate  and  cone  are  removed,  and  the 
lower  surface  of  the  latter,  after  thorough  cleansing,  is  dipped  carefully 
into  the  drop  of  blood,  so  that  the  whole  of  this  surface,  hut  the  surface 
only,  is  wetteil  by  the  blood.  This  precaution  ensures  that  the  drop 
which  is  Uiken  up  shall  always  be  approximately  of  the  same  size.  The 
hanging  drop  is  then  brought  into  the  air-chamber,  the  whole  process 
being  Cfirried  out  as  rapidly  iia  possible.  The  iiistruraent  is  next  placed 
on  the  stage  of  the  microscope,  and  the  drop  of  }>lood  observ^ed  under  a 
low  power,  when,  on  blowing  air  gently  through  the  tul>e  D,  the  con- 
tained corpuscles  will  be  set  in  motion^  a  weak  and  short  current  of  air 
being  sufficient  for  the  purpose, 

'  The  apparatus  is  made  by  Mr,  A,  E.  BeJiD,  jun^  73  Hntton  Card&n,  ELC» 
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Observation  should  be  confined  to  the  edge  of  the  drop,  as  the  layer 
of  blood  here  is  thinnest,  and  the  view  of  the  corpuscles  consequently 
better  than  in  the  deeper  layers.  It  is  at  the  free  edge  also  that  clotting 
is  always  first  noted,  the  process  gradually  extending  inwards  at  a  rate 
which  depends,  to  a  large  extent,  on  the  siurounding  temperature. 

At  times  it  is  found  that  at  the  very  edge  of  the  drop  the  corpuscles 
remain  quiescent^  but  this  is  exceptional.  Ordinarily  they  move  freely 
right  up  to  the  edge  of  the  drop,  such  movement  consisting  in  changes  in 
their  position  relatively  to  one  another,  as  well  as  in  a  rotation  of  the 
whole  mass.  On  the  other  hand,  as  soon  as  the  rim  at  the  edge  becomes 
solid,  blowing  simply  causes  an  indentation  of  this  rim  without  causing 
rotation  of  the  corpuscles. 

This  stage  it  is  which  should  be  observed,  as  it  is  much  more  difficult 
to  judge  with  any  accuracy  the  time  at  which  the  whole  drop  becomes 
coagulated  throughout. 

In  order  to  obviate  any  chance  of  fallacy  as  far  as  possible  it  is  well 
to  avoid  unnecessary  agitation  of  the  drop  of  blood.  We  must  blow  very 
softly,  and  only  for  brief  periods  of  time.  In  the  following  tables  it  will 
be  seen  that  the  method  is  capable  of  affording  fairly  concordant  results 
in  a  series  of  observations. 

The  coagulation  times  here  set  out  were  obtained  from  the  blood  of 
normal  individuals,  the  experiments  being  carried  out  in  each  instance  at 
ia  temperature  of  30°  C. 

(1)  3-33  (1)  3-10      •  (1)  3-24 

(2)  3-30  (2)  3-00  (2)  3*18 

(3)  3-30  (3)  3-60  (3)  3*30 


(1)  4-43 

(1)  3-00 

(1)  3-25 

(2)  4-40 

(2)  2-56 

(2)  3-40 

(3)  4-00 

(3)  3-50 

(3)  3-36 

(4)  4-50 

The  first  two  sets  of  observations  were  taken  on  successive  days  in 
the  same  individuals. 

Vn.  Spectroscopic  examination  of  the  blood. — It  will  occasionally 
happen  that  information  of  value  from  the  clinical  point  of  view  may  be 
gained  by  means  of  a  spectroscopic  examination  of  the  blood,  which  could 
not  be  easily  obtained  by  any  other  method.  This  will  be  especially 
the  case  in  poisoning  by  carbon  monoxide  and  coal  gas,  or  by  such  sub- 
stances as  amyl  nitrite  and  potassium  chlorate.  In  certain  diseases  also 
information  may  thus  be  afforded  of  the  approaching  onset  of  coma.  I 
have  been  able  to  foretell  the  probable  appearance  of  this  dangerous 
complication  in  several  cases  of  uraemia  and  diabetes  on  finding  evidence 
of  the  presence  of  methsemoglobin  in  the  blood.  Methsemoglobin  has 
also  been  found  in  severe  cases  of  cholera  and  leukaemia. 

The  discovery  of  haematoporphyrin  has  been  recorded  in  some 
eventually  fatal  cases  of  sulphonal  poisoning. 
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In  suspected  cases  of  hEemoglobinuria  the  diagnosis  may  bo  assisted 
and  corifimied  by  spectroscopic  exiimiiiation  of  the  serum  obtiiitied  from  a 
blister,  which,  in  the  event  of  the  recent  occurrence  of  a  piroxysm  of  this 
disease,  w^ll  show  the  absari>tion  bands 
characteristic  of  oxyhaimoglobin  due  to 
the  destruction  of  red  corpuscles  in  the 
general  circulation. 

Method  of  examinattoft. — The 
ordiiiHi'v  chemical  s]>cctroscope  is  practi- 
cally useless  in  clinical  work,  the  extent 
of  dispersion  being  too  great,  and  too 
large  an  amount  of  blood  being  required. 
These  dithculties  are  obviated  by  making 
use  of  ttio  micro-spectroscope  for  clinical 
examinations.  Both  Zeiss  and  Brown- 
ing manufacture  small  instruments  of 
admirable  constniction  which  arc  em- 
ployed in  connection  with  the  micro- 
scope,  the  micro-8i>cctro8copo  being  sub- 
stituted for  the  ordinary  eye-piece.  The 
fluid  to  be  examined  is  placed  on  the 
microscope  stage,  in  a  tiny  test- tube 
made  by  sealing  one  end  of  a  short 
narrow  piece  of  glass  tubing,  the  cell  thus  formed  being  supported  on  a 
wooden  foot,  as  at  first  suggested  by  Dr.  MacMunn.  This  support  serves 
also  to  cut  off  extraneous  light  The  upper  emfaee  of  the  fluid  is  now 
focnssed  with  the  ordinary  eye-piece,  which  is  then  exchanged  for  the 
micro-spectroBcope.  If  the  amount  of  material  to  be  examined  bo  ex- 
tremely small,  the  high  power  objective  must  be  employed.  In  this  way 
1  have  hati  no  difficulty  in  obtaining  satisfactory  absorption  spectra  from 
separate  crystals  of  haemoglobin  in  a  cover-glass  specimen  of  human 
blood.  It  is  advisable  to  use  artificial  light  for  illumination,  as^  if  day- 
light be  employed,  confusion  is  apt  to  be  caused  by  the  presence  of  the 
Fraunhofer  Hne^. 

Thf  absorption  spertra  of  Immoghhin  and  its  derivcUimis. — The  normal 
blood-pigment  hienioglobin  is  capable  of  existing  in  two  forms,  named 
oxyha-moglobin  and  reduced  hicmoglobin  respectively^  which  differ  from 
one  another  in  the  amount  of  oxygen  in  combination,  in  the  colour  of 
their  solutions,  and  in  their  aljsorptiori  spectnk  Oxy haemoglobin,  when 
examined  with  the  spectroscope,  shows  two  absorption  hands  be- 
tween the  D  and  E  Fraunhofer  lines,  the  intensity  of  Mdiich  will  de|>eod 
on  the  degree  of  concentration  of  the  pigment  and  on  the  thickness  of 
the  layer  of  fluid  examined.  Under  ordinary  circumstances  these  I>ands 
are  readily  visible,  even  in  venous  blood  which  contains  a  certain  propor- 
tion of  reduced  haemoglobin.  The  single  absorption  band,  which  is 
characteristic  of  this  variety,  and  which  occupies  a  position  in  the 
spectrum  roughly  midway  between  those  of  oxyhsemoglobiii,  is  somewhat 
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diffused  and  of  relatively  small  intensity.  In  order  to  see  it  clearly  it  is 
neces.Hsiry  to  treat  the  blood  with  some  reducing  agent  such  as  ainmonium 
Bulpliide,  by  the  action  of  which  all  the  oxyhasmogloMn  eventually  becomes 
converted  into  the  reduced  Viiriety. 

A  third  modificution  of  hfi^moglobin  which,  as  previously  stated,  has 
been  found  in  the  blood  during  the  course  of  cerUiin  diseases  and  in 
cases  of  poisoning,  particidarly  with  potasaium  chlorate,  is  named  met* 
hiemoglo]>in.  This  contains  precisely  the  game  amount  of  oxygen  as 
oxyhifmoglobin,  but  differs  from  the  latter  in  tliat  its  reaction  is  acid 
while  the  other  two  forms  of  hiemoglobin  arc  alkaline,  and  also  in  its 
absor|ition  spectrum.  Instead  of  the  two  bands  of  oxy haemoglobin  it 
fihows  four  bands,  of  which  one  between  the  C  and  D  Fraunhofer  linea 
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Fio.  2e--ChRrt  of  bl^wad  Bpc>ctra.    (1)  Oxybjfmoglobtn  ;  <2)  reducwl  htrinotflobin  -  (3)  methiEino 
globin  ;  (4>  aeid  bKimatia ;  <A>  alkftlltifi  hietuatin  ;  ifi)  rrduc^d  alkAlitie  hsiuatifi. 


IS  most  definite.  A  very  similar  four-banded  spectrum  is  also  presented 
by  acid  ha^mntin  (or  hiematin  in  acid  m)lution),  but  the  two  may  be  dis- 
tinguished by  the  fact  that  when  met  haemoglobin  is  treated  with 
ammoiiinm  sulphide,  reduced  haemoglobin  is  produced,  while  treatment  of 
acid  hieniiitin  with  the  Sc-imo  reagent  results  in  the  formation  of  reduced 
alkaline  hie  ma  tin  (see  Fig.  26).  The  spectrum  of  Co- haemoglobin  shows 
two  absorption  liands  resembling  those  of  oxybtemoghibin,  from  which, 
however,  they  may  be  difitiuguiahed  by  their  {iersistence  on  addition 
of  ammonium  sulphide* 

YIIL  Examination  of  the  Bmon  foe  parasites.— This  subject  is 
fully  discussed  in  the  articles  dealing  with  the  respective  diseases  in 
which  parasites  of  one  or  another  kind  are  met  with,  but  it  may  be  useful 
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brietly  to  set  fiut  cert^iin  of  tlio  method  a  employed  for  their  tkvtn  oust  ration 
which  exjx'rience  has  shown  to  be  not  only  efficient  but  at  the  Kame  time 
expeiJitious.  Of  the  more  highly-organised  parasites  met  with  in  the 
blood  may  be  mentioned  iheJiJarki  san^nhm  Iwminis  and  the  pla^uxHnm 
nialarim.  The  ova  of  the  hmnmiobkim  BUhurm  have  been  discovered  in 
large  numbers  embedded  in  the  walk  of  the  portal  vein,  but  they  liave  tiot 
been  found  free  in  the  blood.  Both  the  Jilaria  and  the  itudarwl  ortfunisTn 
can  perhaps  be  examined  host  in  the  fresh  blotid,  for  which  purpose  a 
drop  of  blood  should  be  withdrawn  at  such  time  as  experience  has 
decided  to  l>e  likely  to  give  the  best  results  (vol,  ij,  p.  1065  and  p. 
724).  A  perfectly  clean  cover- glass  is  then  lightly  brought  in  contact 
with  the  drop  of  I4ood,  and  afterwaixls  carefully  lowered  on  to  a  glass 
slide,  so  as  to  pro<iuce  iis  thin  and  even  a  film  as  possihle»  A  little  vase- 
line should  be  smeared  round  the  edges  of  the  cover-glass  to  prevent 
evaponiLion.  To  stain  these  organisms,  extremely  thin  films  of  bh>od 
must  be  taken  on  cover-glasses  and  first  fixed  as  rapidly  as  possil>le  over 
the  vapour  of  osmie  acid,  or  by  dipping  the  cover-glass  in  a  mixture  of 
equal  |>arts  of  absolute  alcohol  and  ether.  They  may  then  be  staine<l  in 
the  eosin  and  methylene  blue  mixture  originally  devised  by  Canon  for 
the  demonstration  of  the  inflnenza  bacillus. 

Canon's  stain. — Eosin,  ^  or  i  per  cent  in  70  per  cent  alcohol,  20  parts  j 
methylene  blue,  saturated  aqueous  solution,  40  parts  ;  distilled  water, 
40  parts.  Plehn  recommends  the  addition  to  the  staining  mixture  of  ten 
to  twelve  drops  of  a  20  per  cent  solution  of  potassium  hydrate.  This 
same  method  will  serve  to  demonstrate  bacteria  in  the  blootL  For  this 
purpose,  however,  it  will  he  necessiiry,  especially  if  cultivations  are  also  to 
be  made,  to  obtain  the  blood  with  antiseptic  precautions  ;  and  it  is  usually 
better  to  carry  ont  the  preliminary  fixing  of  the  film  by  means  of  heat,  or 
by  treatment  with  a  solution  of  corrosive  sublimate.  Staphylococci, 
streptococci,  pneumococci,  gonococci,  and  the  bacilli  of  anthrax,  glanders, 
typhoid,  and  influenza  all  tjike  up  the  methylene  blue  of  Canon's  or 
Loe filer's  stitins. 

Loeffler's  alkaline  methylene  blue  stain  consists  of  saturated  alcohohc 
solution  of  methylene  blue,  SO  e.c.  ;  caustic  potash  (1  in  10,U0D},  100  c,c. 
When  examining  for  tubercle  bacilli  it  is  advisable  to  make  use  of 
Nielsen's  carbol-fuchsin  solution.  The  composition  of  this  stain  is  as 
follows : — 

Nielsen's  stain. — .Saturated  alcoholic  solution  of  fuchsin,  1  part ;  i^ye 
per  cent  solution  of  phenol  in  distilled  water,  9  parts.  The  cover-glasses 
are  Soated  face  downwards  on  this  solution,  a  little  of  which  should 
previously  have  been  heated  in  a  w^atch-glass  until  steam  begins  to  arise 
from  the  surface.  Two  minutes  will  probably  suffice  for  staining.  The 
stiperfiuous  stain  is  washed  off  rapidly,  and  the  cover-glass  is  then 
placed  in  a  25  per  cent  solution  of  nitric  or  sulphuric  acid  in  distilled 
water^  until  all  colour  has  disappeared*  The  acid  is  next  removed  by 
thorough  washing  in  water,  and  the  cover-glass  is  rapidly  dried  by 
prefisure   between  two  pieces  of   smooth   blotting-paper.      If   thought 
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desirable,  the  epecimen  may  be  couoterstained  by  a  few  minutes'  treaU 
ment  with  Locffler's  fiohxtion. 

For  the  methods  of  making  cidtivations  a  treatise  on  bacteriology 
must  he  consulted* 

As  a  general  nile,  it  is  only  in  the  moat  severe  cases  that  it  has  been 
found  possible  to  demonstrate  the  presence  of  bacteria  in  the  blood  ;  so 
that,  although  such  an  examination  often  fails  to  afford  iufoi-mation  of 
any  diagnostic  value,  if  positive  evidence  be  obtained  the  prognosis  will 
be  very  unfavourable. 

This  rule  hris  lieeti  insisted  on  by  Ely,  who  has  shown  that,  although 
the  results  of  Ijacteriologicci!  exuniioations  of  the  blood  have  proved  dis- 
appointing as  an  aid  in  diagnosis,  yet,  by  afTording  an  explanation  of  com- 
plications in  diseitses  which  are  usually  localised,  they  are  often  of  value 
from  a  pathological  point  of  view.  Thus  he  found  pyogenetic  microbes 
present  in  the  blood  during  life  in  cases  of  pypemic  osteomyelitis,  puerperal 
fever  J  erysipelas,  and  ijifective  endocarditis  ;  the  pneumococcus  in  pneu- 
monia and  infective  endocarditiB ;  the  Iwicillus  coli  in  cystitis  complicated 
with  a  pyaemic  condition  ;  the  gonococcus  in  infective  endocarditis  after 
gonorrh(3?a  ;  the  tubercle  bacillus  in  tuberctdosis,  and  the  ElxTth  bacillus 
in  typhoid  fever.  Block  hiis  also  put  on  record  a  fatal  case  of  typhoid 
fever  in  which  the  liacillus  typhosus  was  twice  obtained  during  life. 
Kohn  has  obtained  very  similar  results,  fie  states  that  in  cases  of  pro- 
nounced sepsis  large  numbers  of  bacteria  may  be  present  in  the  blood. 
He  also  agrees  as  to  the  grave  prognosis  which  is  indicated  by  the 
discovery  of  the  pneumococcus  in  the  blood  in  pneumonia  ;  a  series 
of  negative  results,  on  the  other  hand,  being  distinctly  favourable  to  the 
patient's  chances  of  recovery.  Thus  of  nine  cases  of  pneumonia  in  which 
he  wa-a  able  to  demonstrate  the  pneumococcus  in  the  blowi,  no  less  than 
seven  were  fatal ;  the  other  two  being  complicated  with  empyema  and 
multiple  abscesses  respectively.  On  the  other  hand,  of  twenty-three 
negative  cases  eighteen  recovered^  the  fatal  termination  in  the  other  t\e 
being  due  to  various  complications. 

The  Widal-Griinbaum  method  for  the  dia^osis  of  typhoid  fever, 
— In  thi.^  method  advantage  is  taken  of  the  fact  that  on  adilition  of  a 
small  quantity  of  blood  or  serum  olitained  from  a  patient  sutl'ering  from 
typhoid  fever  to  a  dilute  culture  of  Ebcrth*8  bacillus,  loss  of  motility  of 
the  individual  microbes  is  rapidly  induced,  while  at  the  same  time  they 
tend  to  mass  together  into  clumps,  a  process  to  which  the  term  agglutina- 
tion is  now  geneially  applied. 

The  recent  researches  of  Griinbaiini,  Wyatt  Johnson  of  Montreal,  and 
of  Durham,  ^ Wight,  and  others  in  this  country ^  have  rendered  the  process 
at  once  accurate  and  simple,  and,  as  it  is  now  possible  to  obtain  the  reac- 
tion with  a  single  drop  of  fresh  or  even  dried  blooii,  the  method  ht\s<  become 
readily  available  in  clinical  work.  Wyatt  Johnson *a  moflifi cation  of 
Wirlal's  test  is  specially  applicable  to  examination  of  the  blood  of  patients 
living  at  a  distance.     One  or  more  drops  of  blood  are  allowed  to  fall  on 
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the  surface  of  a  small  piece  of  non-absorbent  paper,  which  when  the  blood 
is  dry  can,  if  necessary,  be  sent  through  the  post.  To  test  for  the  reaction, 
the  drop  of  dried  blood  is  removed  and  dissolved  up  as  far  as  possible  in 
distilled  water.  This  blood  should  then  be  mixed  with  varying  propor- 
tions of  a  fresh  beef-broth  culture  of  the  typhoid  bacillus  (12-24  hours), 
or  with  an  emulsion  made  from  a  fresh  agar  culture,  in  varying  propor- 
tions, the  resulting  dilutions  of  the  blood  thus  prepared  ranging  from 
1  in  15  to  1  in  50.  It  is  advisable  that  control  preparations  should  be 
made  with  normal  blood  in  every  instance,  and  all  the  specimens  should 
be  examined  under  the  microscope  within  a  definite  period,  preferably 
half  an  hour,  after  preparation. 

The  serum  obtained  from  a  drop  or  two  of  blood  taken  up  into  a 
bulbed  capillary  tube  may  be  examined  in  the  same  manner,  or  it  may 
be  added  directly  to  a  suitable  quantity  of  a  recent  broth  culture. 

Griinbaum's  original  method  is  as  follows:  —  A  U-shaped  capillary 
tube  is  filled  with  a  drop  of  blood  from  the  patient,  and  the  serum 
separated  by  centrifugalising.  The  free  extremities  of  the  tube  in  which 
the  serum  collects  are  broken  off,  and  the  serum  is  mixed  with  sixteen 
times  the  quantity  of  bouillon.  A  small  quantity  of  fresh  culture  of  the 
typhoid  bacillus  on  agar  is  distributed  in  1  c.c.  of  bouillon,  and  a 
drop  of  the  resulting  emulsion  is  added  to  a  drop  of  the  diluted  serum. 
The  mixture  is  then  examined  as  a  hanging-drop  preparation  under  the 
microscope. 

It  is  of  importance  that  the  reaction  of  the  culture  medium  employed 
for  the  test  growth  of  Eberth's  bacillus  should  be  distinctly  acid  (prefer- 
ably 3*5  per  cent  acid  to  phenolphthalein  in  the  case  of  peptone  beef 
bouillon,  according  to  Wyatt  Johnson),  as  otherwise  a  scum  is  apt  to 
form  at  the  surface,  or  a  sediment  at  the  bottom  of  the  culture  fluid, 
which  in  either  case  not  infrequently  contains  clumps  of  apparently 
dead  bacilli,  the  presence  of  which  would  tend  to  obscure  the  reaction. 

At  present  some  doubt  exists  as  to  the  exact  value  of  the  test 
as  an  aid  to  diagnosis,  for  the  reason  that  it  cannot  usually  be  obtained 
until  after  the  lapse  of  several  days  from  the  beginning  of  the  dis- 
ease. Again,  one  or  two  undoubted  cases  of  typhoid  fever  have  been 
recorded  in  which  from  first  to  last  the  reaction  could  not  be  obtained. 
On  the  other  hand,  if  suitable  precautions  be  taken,  it  is  possible,  in  the 
great  majority  of  cases,  to  demonstrate  the  reaction  towards  the  end  of 
the  first  week  of  the  disease,  or  later.  The  fact  that  not  infrequently 
during  convalescence  the  test  fails  to  afford  positive  evidence  in  cases 
in  which  it  has  previously  been  obtainable,  tends  to  show  that  the 
specific  action  of  the  serum  is  not  dependent  on  a  condition  of  acquired 
immunity. 

Blood-Crystals. — ^Under  certain  circumstances,  concerning  which  as 
yet  comparatively  little  is  known,  crystals  of  one  kind  or  another  may 
form  in  the  blood  taken  from  the  body  during  the  coiu^e  of  diseases 
in  which  the  character  and  condition  of  the  blood  are  especially  afiected. 


SYSTEM  OF  MEDICINE 


Among  these  disorders  may  be  mentioned  cert^un  ana?mic  conditions,  more 
jKir'tieiilurly  pornitions  ana^mit^  loukteniiii^  aiid  the  various  forms  in  which 
Si'ptic  infection  may  manifest  itself. 

L  Haemoglobin. — It  has  lung  been  kno^^n  that  the  special  blood- 
pigment  haemoglobin,  although  of  proteid  nature,  may  be  oLtainod  with 
enrnpaiative  eiise  in  the  cryst^dline  form  from  the  blood  of  some  of  tha 
luuer  aniititds,  jmrticidarly  the  guinea-pig  ami  the  rat.  On  the  other  hand, 
thi^  hiemoglohin  of  normal  human  1>1o<h^1  is  undoubtedly  much  more 
refractory  in  this  respect,  since  the  ordiniiry  laboratory  methmls  entirely 
fail  to  bring  about  crystiiUisation.  8ome  years  ago,  however,  I  m;i<le  the 
c^bservation  that  in  8i)eeimen8  of  bloo<l  from  cases  of  pernicious  arifemia, 
prepared  for  microscopic  examination^  rhoraliic  crystals  of  haemoglobin  not 
infrcijiiently  formed  after  the  lapse  of  some  hours.  This  was  markedl>^ 
so  ^vhcn  the  l»lotMl  had  1>een  obtained  from  persons  sutfering  from  a  severe 
form  of  the  disease  ;  ei^pecially  if  a  certain  amount  of  pyrexia  were  present, 
arul  [irovided  that  treatment  \Y\t\\  arsenic  either  had  n*3t  been  begun  or 
had  been  discontinued  for  ii  time.  Bund  and  myself  have  also  noted  the 
apf>eLirance  of  ha*mogIol>in  crystals  in  blood-films  obtitined  from  cases  of 
leukauuia ;  and  the  former  observer  has  found  that  the  same  phenomenon 
cati  be  demonstrated  in  cases  of  septicemia  and  pytemia.  Human 
hit'uioglobin  iovarial>ly  cryst4illisea  in  the  reduced  condition,  as  may  be 
shown  by  the  micro- spectroscope,  a  point  of  apparent  difference  between 
the  blood  of  man  and  that  of  the  lower  animals.  The  foniiation  of 
hauuoglohin  crystals  in  hunuiii  blood,  after  removal  from  the  body,  is 
undoulitedly  connected  with  a  tendency  to  abnormal  blood -destruction. 
The  readiness  or  the  reverse  ^y\i\l  which  crystitls  appear  in  blood-hbns 
thus  alfords  some  measure  of  the  effect  of  treatment  in  restraining  such 
haemolysis. 

The  mdhml  of  obtaining  crystals  of  ha^niogloliin  from  the  IjIckxI  in 
suitable  eases  is  simplicity  itself.  A  fairly  large  drop  of  blocxi,  i irai wn 
from  the  finger  or  elsewhere,  is  allowed  to  fall  on  the  centre  of  a  glass 
slide,  and,  when  sufficient  time  has  ekpsed  for  the  e*lge  of  the  drop  t>o 
have  dried  somewhat,  a  cover-gbiss  is  gently  lowered  n(K>n  the  surface  of 
the  drop.  The  blood  corpuscles  gradually  break  down,  and  crystals  of 
reduced  hcemoglobin  ^\n\\  become  apparent,  in  from  ten  to  forty-eight  hours, 
without  further  preparation* 

2.  HsBmatoidin, — The  presence  of  this  substance,  a  derivative  of  the 
blood' pigment,  has  been  detected  in  an  amorphous  form  by  Von  Jaksch 
in  the  fresh  bloixl  of  a  child  suffering  from  hereditary  syphilis.  It  is 
frequently  found  in  crystalline  form  in  old  cerebral  blood-clots,  splenic 
infarctions,  and  blood -cysts.  Occasionally  these  crystals,  or  fragments  of 
them,  are  found  within  the  substance  of  white  corpuscles  in  the  circulating 
blofMl  under  such  pathological  conditions  as  obtain  in  pernicious  anaemia 
and  leiikiemia,  during  the  course  of  which  diseases  minute  hajmorrhagea 
in  various  pfirts  of  the  body  are  of  not  infrequent  occurrence. 

3.  Charcot- Leyden  crystals* — Occasionally,  as  in  a  ease  recorded  by 
Ord  and  myself,  long  colourless   pointed   crystals   have  been   found  in 
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preparations  of  leukiPmic  hloocL  Their  occurrenco  bas  not  been  noted  in 
freshly-drawn  blood,  but  crystals  apparently  identical  with  them  are  not 
iiifreqncntly  to  Ik^  found  in  the  sputum,  the  fseces,  and  the  seminal  fluid. 
Comparatively  little  is  known  as  yet  of  their  chemical  composition  or 
pathological  import. 

Certain  other  methods  of  blood  examination^  of  which  no  detailed 
account  will  Ixj  given,  demand  brief  notice,  either  because  they  appear 
worthy  of  further  investigation,  although  not  yet  rendered  applicable  to 
clinical  needs,  or  because,  although  not  considered  of  special  value  by 
myself,  they  nevertheless  have  been  authoritatively  recommended  or  some- 
what extensively  employed  by  others. 

Under  the  first  category  may  he  mentioned  the  work  of  Graham 
Brown  and  of  Huertble  on  the  determination  of  the  vwmihj  a}ej}ickui  of 
the  blood.  These  oliservers  find  that  even  slight  alterations  of  the 
"viscosity  coefhcient'*  entail  an  enormous  difference  in  the  work  thrown 
upon  the  heart  in  propelling  the  blood  round  the  circulation.  Dr  Gniham 
Brown,  moreover,  has  demonstrated  the  great  altemtion  in  the  "  viscosity 
coethcietit "  produced  by  a  change  of  only  a  few  degrees  in  the  liorly 
temperature,  the  blood  flowing  much  more  readily  at  fever  temperature 
than  under  normal  conditions. 

Determination  of  the  i^mm  cofffident  of  the  red  corpuscles  is  another 
method  of  blood  examination,  concerning  the  clinical  significance  of  which 
but  little  is  known.  The  *'  isotonic  coefficient  '*  is  usually  measured  by  the 
amount  of  NaCl  which  it  is  necessary  to  add  to  distille<i  water  to  prevent 
it,  when  added  to  blood,  from  causing  its  usual  dostnictive  effect  on  the 
red  corpuscles.  i 

The  quantity  of  salt  required  may,  under  pathological  circumstances,  I 

he  either  greater  or  less  than  the  normal  amount  {0*44-0*48  per  cent),  i 

indicating  respectively  an  increased  or  diminished  power  of  resistance  on  J 

the  part  of  the  red  corpuscles.  , 

The  estimation  of  the  number  of  red  corpuscles  in  a  given  volume  of  i] 

blood,  if  it  is  to  be  accurate,  involves  no  little  expenditure  of  time  and  si 

trouble.     In  the  hope   of   obviating   this   difhculty,   certain  meikids   vf  ' 

indirect  eMijnatimi  of  the  corpuscular  richness  of  the  blood  have  been 
introduced.     Thus,  in  this  country  Dr.  George  Oliver  has  advocated  the  ; 

use  of  a  h«emocytometer  devised  by  himself,  in  which  the  number  of  cor-  , 

puscles  is  gaugetl  by  the  amount  of  water  which  must  be  adiled  to  the 
blood  in  order  to  allow  the  passage  of  a  raj^  of  light  through  the  mixture. 
Considerable  fallacy,  however,  is  likely  to  be  introduced  by  any  increase  j 

or  decrease  in  the  volumes  of  indi\ndual  corpuscles,  or  by  increase  in  the  || 

number  of  leucocytes,  such  as  we  find,  for  instance,  in  leukiemia,  '! 

In  America  the  HeH  in -Dal  land  bemat-ocrit  has  been  much  used  for  \ 

the  purpose  of  estimating  the  number  of  red  corpuscles  in  the  blood.    This  J 

instrument  is  practically  a  small  centrifuge  driven  by  hand  with  the  aid 
of  a  system  of  multiplying  wheels.     Each  of  the  two  arms  of  the  instru-  !| 

ment  is  arranged  to  hold  a  small  tube  of  capillary  bore,  which  is  marked 


± 


rinlo  a  hundred  eqmil  di\n*sions.     In  use  these  tubes  (or  one  of  them) 

filled   as  accurately  as  possible  with  blood  and  fixed  in  place  in  the 

which  is  then  run  for  about  a  couple  of  minutes.     The  red 

Kfoq^usclos  thus  become  packed  together  at  one  end  of  the  tube.     On 

removing  the  tube  and  placing  it  on  a  sheet  of  white  paper,  it  is  fairly 

imsy  to  read  off  the  number  of  divieiong  of  the  scale  corresponding  to 

derise  mass  of  corpuscles.     What  is  really  determined  by  means  of 

bia  instrument  is  of  course  the  voiujiw  of  the  red  corpuscles^  from  which 

rth^ir  numl>er  is  empinciilly  calculated,  each  division  on  tlie  scale  of  the 

CApillary  tube  corresponding^  in  the  case  of  normal  blood,  to  about  100,000 

«orpiiiS«'leii,     Olivioitsly  little  or  no  reliance  can  be  placed  on  estimations 

arrived  at  in  this  manner  in  the  case  of  patholo«<ical  blood  ;  especially 

whon,  as  in  such  diseases  as  perrdcious  atuemia  and  leid^iemia,  there  is 

niuch  variation  in  the  size  and  shape  of  the  corpuscles. 

S.  MONCKTON    CorKMAN, 
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CARDIAC  PHYSICS 


Bie  Cardiac  Valves. — 1.  Mechanism  of  the  auriculO'VerUricular  valves. — 
At  each  systole  of  the  ventricles  the  tongue-shaped  valve-flaps  pendent 
from  the  margin  of  the  auriculo-ventricular  orifices  are  moved  together 
toward  those  orifices,  and  meeting  together  across  them  block  them.  By 
this  means  the  blood  in  each  ventiicle  is  prevented  from  returning  into 
the  auricle,  and  under  the  compression  of  the  contracting  ventricle  is 
forced  to  take  its  way  into  the  great  arteries.  Were  it  not  for  these 
valves  not  a  drop  of  the  blood  would  enter  the  arteries,  so  long  as  the 
pressure  in  the  latter  possessed  a  value  near  the  normal ;  but  for  the  valves 
its  issue  would  be  far  easier  back  into  the  cavity  of  the  auricles  where 
the  pressures  are  low.  During  diastole  of  the  ventricle  the  flaps  of  the 
auriculo-ventricular  valves  lie  in  the  cavity  of  the  ventricle  with  their 
long  axes  convergent  toward  the  central  long  axis  of  the  ventricle. 
Between  the  valve-flaps  and  the  inner  face  of  the  ventricular  wall  there 
is  always  an  interval,  and  therefore  always  more  or  less  blood  (Baum- 
garten,  Krehl).  Manometric  observations  reveal  no  increase  of  pressure 
in  the  auricle  at  the  moment  of  closure  of  the  auriculo-ventricular  valves. 
The  discharge  of  its  contents  by  the  auricle  into  the  quiescent  and  already 
partly  filled  ventricle  somewhat  stretches  the  slack  walls  of  this  latter, 
and,  whether  by  eddy  or  otherwise,  the  valve-flaps  are  raised  toward 
each  other  and  toward  the  auricular  opening.  Then,  as  the  contraction  of 
the  auricle  passes  off,  the  pressure  in  the  now  fully -loaded  ventricle 
becomes  higher  than  in  the  relaxing  auricle.  The  valve-flaps  thus 
swing  together  into  position,  and  are  moved  to  meet  across  the  auriculo- 
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ventricular  orifici%  even  lief  ore  the  ventricular  systole  has  thoroughly  set 
in.  If  the  arterial  openings  of  the  excised  hetirt  He  blocked,  and  through 
the  auricles  a  momentary  rush  of  water  under  fd>out  1:2  inches  pressure 
be  allowed  to  play  into  the  a imeulo- ventricular  orifices,  the  valve-tlapa 
rise  into  the  orifiee,  and  come  together  sutticiently  fimdy  to  allow  of  the 
inversion  of  the  heart  without  the  escape  of  a  drop  of  its  contents. 

The  valve  flaps  would  he  forced  through  the  orifice  hack  into  the 
am*icle  were  they  not  tied  down  to  the  ventricle  by  the  chordte  tendincEe 
attached  to  almost  all  are^is  of  their  under  surface.  Each  valve-tlap  shares 
in  a  pair  of  papillary  niusclea  ;  theiie  latter  are  so  placed  in  regard  to  the 
valve- flaps  that  the  resultant  of  their  combined  individual  directions  of 
pull  lies  strictly  along  the  long  axis  of  the  ventricular  ehamber,  and 
at  right  angles  to  the  plane  of  the  auricido-vcntricular  orifice  itself 
(Ludwig). 

The  auricular  face  of  each  valve-flap  in  its  position  of  closure  is 
convex.  The  thin  contiguous  edges  of  the  adjacent  valve-flapa  are  bent 
abruptly  downward,  side  by  side,  tightly  apposed  ;  the  teriuous  edges  of 
the  membranes  bear^  therefore,  no  part  of  the  great  strain  to  w^hieh  the 
valve  elsewhere  is  subjected ;  for  these  odges^  projecting  into  the  venlri- 
cular  cavity,  are  supported  on  both  sides  by  the  fluid  pressure  of  the 
blood  in  the  ventricle.  That  this  is  the  position  of  these  jmrts  of  the 
valve  is  provetl  by  the  following  among  other  considerations :  the  ehordai 
tendineai  which  are  inserted  near  tlie  free  margin  of  e^ieh  valve-flap 
are  much  shorter  than  those  inserted  into  the  midrib  of  the  flap. 

Regarding  the  use  of  the  papilhiry  muscles,  it  bas  been  shown  (I?oy 
and  Aflami)  that  the  ]>apilhiry  muscles  begin  to  contract  later  than  dt>e8 
the  rest  of  the  ventricle ;  as  the  ventricle  short-ens  from  base  to  ajiox 
during  systole,  the  papillary  muscles,  if  they  are  to  afford  the  chortlas 
tendineie  a  sui tidily  placed  supjxjrt,  and  to  prevent  retrovei-sion  of  the 
valve-flaps  into  the  auricle,  must  shorten  iti  order  to  maintain  their 
difltance  from  the  auricular  orifice. 

It  has  been  suggested  (Porter)  that  the  an riculc^ ventricular  valve- 
flaps  and  their  piipillary  muscles  aid  tije  filling  of  the  auricles  with  blot>d» 
A  considerable  negative  pressure  arises  in  the  amicle  during  the  earlier 
part  of  the  ventricular  systole ;  this  seems  to  occur  at  the  time  of 
contraction  of  the  jKipillary  muscles,  and  to  be  due  to  their  drawing  down 
and  flattening  the  valvidar  curtains  which  form  so  large  a  part  of  the 
floor  of  the  auricles.  If  so,  the  auricular  cavity  would  be  enlarged,  and 
blood  drawn  into  it  from  the  great  veins. 

It  must  not  be  forgotten  that  an  important  detail  in  the  mechatdsm  of 
the  closure  of  the  auriculo- ventricular  orifices  is  the  circularly  arranged 
muscle  surrounding  those  orifices,  as  a  true  sphincter.  This  sphincter 
ap|>ear8  to  be  important,  especially  for  the  tricus[>id  orifice.  In  the 
heart  of  the  bird  the  tricuspid  orifice  is  unprovided  with  valve-flapa, 
and  its  closure  is  cflected  wholly  by  a  muscular  sphincter, 

2.  Mrrhiutism  of  iJit  sennhmir  ralvfii. — So  long  as  the  pressure  in  the 
ventricle  is  below  the  pressure  in  the  great  arterial  trunk  leading  from  it, 
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80  long  will  the  seiuihinar  valve-flaps  meet  across  the  arterial  ostium  and 
oct'luJe  \U  When  examiued  urultr  a  pressure  approximately  that  of  the 
aorta,  iho  valve-flapa  are  seen  to  lie  apposcid  across  the  orifice ;  if  ono  of 
the  Haps  Le  displaced  gently  towards  its  attached  ljorder»  the  other  two 
CU8IJ«  follow  it,  becoming  correepondin^dy  more  stretched.  The  cusps, 
therefore,  in  the  closed  position  of  the  valve  mutually  support  one 
another.  When  during  the  systole  of  the  ventricle  the  intraventricular 
pressure  becomes  higher  than  the  aortic  {resp.  pulmonary)  the  valve- 
flaps  yield,  are  moved  aptLrt,  and  leave  between  them  a  triangular 
opening. 

A\'hen  the  valve  is  open,  the  position  of  the  cusps  is  with  their  free 
edge  convex  toward  the  arterial  wall,  but  the  cusp  niemhrane  does  not 
lie  apposed  to  or  quite  close  against  the  wall.  Jn  the  open  poi^ition  of 
the  valve  the  arc  formed  by  the  curved  wall  of  the  sinus  of  Valsalva 
may  be  s^ud  to  have  its  chord  apfjroximately  represented  by  the  free 
edge  of  the  cusp.  The  8upi>osiiion  of  Briioke  that  the  cusps  when  the 
aortic  valve  is  open  are  pressed  back  against  the  aortic  wall,  bo  as  to 
block  the  entrances  to  the  coronary  arteries,  is  completely  disproved. 

The  closure  of  the  valves  seems  to  be  brought  about  in  the  following 
way  : — Dunng  systole  the  cJtvity  of  the  ventricle,  where  it  adjoins  the 
aortic  opening,  is  narrowed  by  tlio  bulging  into  it  of  the  con t meted 
muscular  wall ;  it  forms,  in  fact,  a  narrow  channel  which  ends  in  the 
direction  of  the  aorta  in  the  triangular  cleft  between  the  semilunar  cusps 
in  the  wide  root  of  the  aorta  with  its  triple  circumferential  bays — the 
sinuses  of  Valsalva.  At  the  place  where  the  narrow  stream  sufldenly 
embouches  into  the  wide  aortic  channel  eddies  are  formed,  curving  back 
behind  the  valve-cusps^  and  constantly  tending  to  brin^j  these  together. 
The  cusps  are,  however,  kept  apart  by  the  pressure  of  the  blood  flowing 
between  them ;  as  soon,  however,  as  that  flow  ceases  the  cusps  rush 
together,  as  it  were  under  the  force  of  a  spring.  Ceradiid's  account  of 
the  eddies  which  come  into  play  on  elosing  the  valves  is  as  follows  :— If 
in  a  vertical  tube  containing  water,  in  which  visible  particles  are  sus- 
pended, a  piston  at  the  lower  end  of  the  tube  be  pushed  upward,  the 
water  in  the  axis  of  the  tube  is  seen  to  move  with  nearly  twice  the 
velocity  average  for  the  w^hole  column ;  along  the  face  of  the  wall 
of  the  tube  the  water  moves  so  slowly  that  the  piston  overtakes  the 
particles  suspended  in  it.  As  this  occurs  the  pirttcles  are  seen  to  be 
swept  from  the  circumferential  zone  by  a  centri[>etal  current  conveying 
them  into  the  axisil  stream.  Along  this  they  rush  upward  to  the  free 
surface  of  the  fluid,  where  they  sweep  outward  in  a  centrifugal  ^i\<\y 
to  reach  the  wall  of  the  tube  again,  there  later  once  more  to  be  over- 
taken by  the  piston  and  swept  inwards  in  a  centripetal  eddy  (inversion). 
If  the  ascent  of  the  piston  be  suddenly  checked,  the  above  currents  in  the 
fluid  are  modified  to  the  extent  that  an  actual  back  flow*  set^s  in  downward 
along  the  inner  face  of  the  tube.  The  result  is  that  at  the  moment  the 
piston  strjps,  the  column  of  water  above  it  is  split  into  two  puts — into 
an  axial  cylinder  moving  forwards  and  a  peripheral  layer  moving  back- 


^ 


Is,  the  two  being  connected  iibove  by  a  centrifygal  edJy^  Ixjlow  by  a 
centripetjil  (invei-sion)  eddy;  To  this  latter  is  due  the  btingin;:  together 
into  position  the  cusps  closing  the  aortic  opening.  The  cuBp«  thus 
brotight  together  are  held  so  by  a,  mechanical  force  meiisunible  in  the 
left  hciirt  by  the  prtiduct  of  the  difference  lietween  the  aortic  and 
ventricuiar  pressures  into  the  area  of  the  valve-flap,  excluding  their 
margins.  It  is  probable  that  the  cusps  are  pirtly  supported  under  this 
strain  by  the  thick  bulging  myocardium  of  the  ventricular  wall  on  which 
tliey  may  partly  rest. 

The  eardiac  sounds. — In  1810  Wollaston  shovved  that  skeletal 
muscle,  when  it  contracts  under  the  will,  emits  a  sound — the  muscle-note. 
The  British  Association  Committee  in  1836  declared  the  first  cardiac 
sound  to  be  the  muscle-note  of  the  ventricles,  but  their  observations  were 
not  decisive,  Ludwig,  in  1868,  eucceedoii  in  proving  clearly  that  when 
the  heart  is  so  placed  as  to  convey  by  its  mass- movement  no  shock  to  any 
vibrator,  and  at  the  siime  time  is  so  imidequately  filled  as  to  exclude  the 
poasibiHty  of  tension  of  any  of  its  valve-flaps^  the  hrat  cardiac  sound 
continues  to  be  distinct 

But  it  has  been  shown  (Wintrich)  by  means  of  resonators  that  the 
norma!  heart-sound  consists  of  two  notc^,  the  lower  of  which  only  c-an  be 
considered  a  muscle  tone.  The  higher  is  due  to  the  vibration  of  the 
auriculo'Ventricular  cusps  and  the  column  of  blood  they  support.  This 
seems  clear  from  the  fact  that  it  ain  he  heard  if  these  valve- fiaps  are 
suddenly  rendered  tight  in  the  dissected  heart.  The  first  sound  of  the 
he^rt  is  therefore  found  to  be  due  to  the  vibration  of  (a)  the  muscular 
wall  of  the  ventricles,  {^)  the  auriculo-ventricular  valves,  and  (y)  the  mass 
of  blood  in  the  ventricles. 

The  secmd  mrdkc  Sfmnd  has  been  traced  to  sudden  tightening  and  sub- 
set] ueni  vibration  of  the  semilunar  vah^e  flaps.  The  vihration  of  tho 
columns  of  blood  in  the  aorta  and  pulmonary  artery  is  also  partly 
answerable  for  the  sound.  If  the  root  of  the  aorta  and  its  valve  be  cut 
out  and  tied  to  the  lower  end  of  a  vertical  tube  filled  with  bh^ud,  and  the 
valve  be  then  rendered  slack  by  gently  pushing  it  up  from  below,  and  bo 
then  suddenly  rendered  tense  by  removing  the  support  from  luider  it,  a 
sound  is  produced.  If  next  the  length  of  the  tnl>e  and  column  of 
blood  be  doubled,  and  the  experiment  repeated,  the  sound  is  lowered  in 
pitch  although  the  tightness  of  the  valve-flap  is  increased.  Hence  the 
resonance  of  the  tube  and  column  uf  blood  rather  than  that  of  the  vsilve- 
membrane  is  the  predominant  factor  in  the  sound  (Talma).  But  analysis 
proves  the  sound  to  be  compounded  of  a  lower  note  due  to  the  vibration 
of  the  cohimn  of  blood  and  a  higher  note  due  to  the  vibration  of  the 
valve -membrane.  The  sudden  tightening  of  the  valve- flaps  and  the 
producti'in  of  the  second  sound  occur  not  at  the  closure  of  the  semilunar 
valvr'- flaps,  but  rpiicklv  after. 

Of  the  sounrls  emitted  from  the  heart  the  weakest  to  heur  on  the 
aurface  of  the  body  is  that  of  the  right  ventricle ;  the  loudest  that  of  tho 
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left  ventricle.      Tht.'  caortic  sound  is  usually  noL  so  loud  as  thut  of  the 
pulmonary  artery  (Vierordt). 

Mass  movements  of  the  heart. — Tho  diminution  in  volume  luidergone 
by  the  heiirt  as  iu  ventricles  expel  their  content  of  bloofi  is  accompanied 
by  a  change  in  its  form*  If  the  diameters  of  the  heart  in  siiu  be  meii^ured 
in  the  opened  chest  of  a  supine  animal,  it  is  found  that  during  systole  the 
aide  to  side  diameter  diminishes  much — more  than  the  fruut  to  back. 
That  isj  in  systole  the  he^irt  becomes  more  or  less  ellipsoid  in  cross-section* 
Probably  in  the  unopened  chest  and  in  the  erect  position  its  cross-section 
in  dia.^tole  as  well  as  in  systole  is  nearly  circular.  In  ey stole  the 
ventricles  tiro  somewhat  sliortened ;  but  the  apex  shifts  little  ;  it  is  tho 
base  which  nioves^  descending  and  coming  forward  towards  the  apex.  Tins 
movement  of  the  biise  is  accom[jamed  by  a  lengthening  of  the  aorta  and 
pulmonary  arteries.  The  latter  clauses  descent  of  the  l»a8e  of  tho 
contracting  ventricles^  and  the  descent  compensiites  the  shortening  of  tbe 
ventricles,  and  retiiins  the  apex  in  contact  with  the  chest  walb  The 
cardiac  impidse  is  a  protrusion  of  tbe  chest  wall  over  the  surface  of  the 
ventricles  at  tho  moment  just  before  tbe  expansion  of  the  artery  at  the 
wrist  As  the  ventricles  suddenly  become  hard  their  long  axis  becomes 
more  horizontal  to  tho  vertical  plane  of  the  chest,  and  is  tilted  against 
the  resistitnce  of  the  chest  wall.  Around  the  sjxjt  where  the  soft  parts  of 
the  chest  are  protruded  by  the  impulse  they  are  found  slightly  dmwn  io 
at  the  time  of  each  systole.  This  *'  negative  impulse  "  is  caused  by  the 
ehrinkago  of  heart  in  the  air-tight  chest  <is  it  empties  itself,  being  followed 
inward  by  the  lungs  ami  to  a  small  extent  by  tbe  soft  parts  of  the  chest 
wall  un<ler  the  pressure  of  the  atmosphere. 

Graphic  records  of  the  cardiac  impulse  cafi  lie  obt<dned  liy  one  or 
other  of  the  different  forma  of  cardiograjihs.  Cardiograms,  however,  in 
Bpite  of  much  attention  bestowed  on  their  elucidation,  still  remain  unsatis- 
factory, on  account  of  their  variability  and  the  difficulty  of  dia en  tangling 
their  component  factors. 

The  filling  of  the  heart.— Tlie  factors  concerned  in  the  filling  of  the 
heart  arc  many.  The  acceleration  irapiirtefl  by  the  ventricles  to  the 
blood,  iKJth  mediately  through  the  elasticity  of  the  arterial  w^all  and 
immediately  in  the  heart,  gives  the  momentum  of  tbe  inflowing  Idood, 
Then  there  is  the  excess  of  static  pressure  in  the  great  veins  over  that  in 
the  diastolic  auricle  and  ventricle.  Contributory  is  tbe  aspiration  by  the 
thorax  during  the  act  of  inspiring,  and  also  the  slighter  thoracic  aspiration 
produced  by  the  tliminntion  in  volnme  of  the  he/irt  itself  at  each  systole. 
The  circulatory  efleet  of  the  rhythmic  decrease  in  intra-thoracic  pressure 
due  to  these  two  causes  is  illustrated  by  the  pulsjitilo  recession  of  tbe 
brain  in  the  cranial  fontanelles.  Finally  the  ventricles  and  the  auricles 
during  their  relaxation  period  generate  within  themselves  pressures  lower 
than  tbe  pressure  in  the  veins. 

Inlm '  aurimlar  pressures.  —  The  curve    of   intra  -  auricular   pressure 
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cluriTig  the  €urdiac  cycle,  when  its  examination  is  begun  at  the  outset  of 
tlio  ;iuncular  systole^  shows — (i.)  a  s3^8tolic  rise  of  pressure,  which  is 
synchronous  with  the  period  of  contraction  of  the  auricle  ;  (li.)  a  first 
diastolic  fall  of  short  duration  corresponding  with  the  relaxation  of  the 
auricle  an*  I  with  the  earliest  part  of  the  systolic  rise  of  intraventricular 
preasure.  It  is  noteworthy  that  the  closure  of  tlie  auricuki- ventricular 
valves  causes  not  even  a  tmnsient  elevation  of  pressure  in  the  auricle, 
(iii.)  The  first  diastolic  rise  of  pressure  is  short,  and  occurs  during  the  ea.rly 
eontintjance  of  the  ventricular  systole.  It  may  he  due  to  the  hulging  up 
of  the  imrtition  l>etween  the  auricle  and  ventricle  under  the  high  pressiu^e 
in  the  latter.  It  is  absent  w^hen  by  vagus  inhibition  the  vcniricle  is 
prevented  from  be^iting.  (i\\)  A  second  diastolic  fall  occurs  while  the 
intra- ventricular  pressure  is  atill  rising.  It  lasts  hmger  than  the  former 
faJl,  and  is  more  marked.  Its  cause  may  be  in  the  pulling  down  of  the 
auriculo- ventricular  valve-flaps  by  the  contraction  of  the  pjipillary  nniscles, 
which,  as  Roy  and  Adami  proved,  contract  somewhat  later  than  the 
myocardium  elsewhere,  (v.)  A  seeomi  diastolic  rise  ciccurs  as  a  steiidy 
increase  of  pressure,  which  continues  until  the  bej^inning  of  the  diastole  of 
the  ventricle,  (vi.)  The  third  diastolic  fall,  be.^t  marked  when  the  heart 
is  beating  slowly,  is  due  probably  to  a  low  pressure  generated  in  the 
common  cavity  of  auricle-ventricle  by  the  suction  of  the  relaxing  ventricle. 
In  a  {mrticular  case  the  values  of  the  pressvu^es  were  in  the  dog*s  heart 
systolic  rise  9  mm.  Hg.  :  5,  -  10,  5,  *5.  The  flow  from  the  veins  into 
the  auricle  is  intermittent^  ceasing  during  the  systolic  and  tlie  first 
diastolic  rise. 

The  Jiilinff  of  the  rmfrhh. — As  the  systole  of  the  ventricle  ends  and 
relaxation  of  its  muscle  oecurSj  a  negative  pressure  is  generated  in  the 
ventricle.  Moens  supposed  that  in  the  latter  part  of  systole  the 
ventricle  developed  in  itself  a  negative  pressure,  but  his  hypothesis  is 
unsupported  by  subsequent  physiological  observations.  The  negative 
pressure  is  at  first  considerable,  but  this  degree  of  it  lasts  for  a  veiT  short 
time  only  (Porter),  and  is  over  before  the  auriculo  -  ventricular  valve- 
flaps  can  open  ;  it  does  not,  therefore,  help  directly  to  fill  the  heart. 
There  succeeds  a  longer  period  of  much  slighter  neg:itive  pressure  ;  this 
assists,  the  auriculo- ventricular  valves  being  open,  to  draw  blood  into  the 
ventricle  from  the  auricle,  ami  into  the  latter  from  the  veins.  Its 
importance  for  the  filling  of  the  heart  is  proportional  to  its  duration, 

Thf  iuhtinntriruftir  pre.'Hivre. — The  rise  of  jiressure  in  the  ventricle 
which  accompanies  the  systolic  cnntmction  of  its  muscle  proceeds  gi-;ichially 
thinigh  rapidly.  It  closes  the  auriculo- ven trie uhir  valves  almost  at  once, 
but  for  some  ^^  of  a  second,  thongh  steadily  increasing,  it  can- 
not burst  open  the  semilunar  valves.  This  is  the  period  of  ** getting  up 
pressure/*  the  "prosphygmic  interval  "  as  Alll*utt  terms  it.  The  pressure 
reaches  its  maximum  in  about  i  ^jy  of  a  second,  and  for  more  than  the  latter 
half  of  this  interval  the  semihuiar  valves  have  been  opened.  The  pressure 
continues  to  rise,  therefore,  after  the  opening  of  those  valves  has  l>een 
effected  ;  nor  does  it  recede  far  from  the  maximum  until  the  relaxation  of 


til©  musclo  sets  in,  about  ^-^^^^  of  a  second  after  the  opening  of  the  valves. 
The  pressure  m  the  ventriclQ  then  drops  l>olow  the  preBsure  in  the  aorta., 
and  the  semilonn-r  valves  close.  If  tbe  prcssnre  in  the  arterial  systera  is 
high,  the  pressure  in  the  ventricle  runs  a  course  somewhat  different  from 
the  above,  for  instead  of  reaching  its  maximum  soon  after  the  o|>ening  of 
the  semilunar  valves  it  slowly  increases  throiighoiit  the  systole,  beeoming 
maximal  immediately  prior  to  relaxation  (Huerthle).  In  lK)th  cases,  how- 
ever, the  curve  of  intra- ventiicular  prcssnre  is  a  relatively  flat-topped  one, 
showing  a  "  systolic  plateau,'^  As  Professor  Allbutt  wisely  says,  **  It  is 
the  function  of  a  he^althy  heart  and  arteries  to  promote  the  maximum  of 
blood  displacement  with  the  minimum  alteration  of  pressures.'*  In  the 
systolic  plateau  two  minor  un^lulations  of  pressure  are  seen ;  the 
causation  of  these,  which  are  synchronous  with  two  seen  in  the  aortic 
pressure-pulsej  is  not  clear.  On  the  setting  in  of  relaxation  of  the 
ventricle  the  pressure,  in  ^^^^  of  a  second,  falls  from  between  150  and  180 
mm.  Hg.  to  below  zero;  and  then  for  ^^^  to  ^g^  remains  negative. 
The  negative  pressure  generated  varies  much  in  amount,  but  may  reach 
nearly  20  mm.  of  Hg.  Gradually  ihe  pressure  rises  to  a  little  above 
zerOj  and  remains  a  few  millimetres  above  zero  throughout  the  rest  of  the 
diastole,  until  the  auricular  systole  occurs  aad  dinves  it  slightly  up  to 
about  10  mm. 
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ofHg. 
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Sjrstole  of  ventricle  Iwfore  the  opening  of  the  semilunar  valrea, 

wliile  pressupa  is  -still  getting  up        ♦ 
Continued  contraction  of  tbe  ventricle  and  escupe  of  blood  into 

aorta  .  »  .  .  ,  .  .  .27 

Total  systole  of  tli©  ventricle        .  .  ,  .  ,       ~       3 

Diastole   of   both    auricle   and    ventricle,    Qoither    contractiog 

paMsive  interval  ,  .  ,  ,  .  «        '4 

Systole  of  auricle  (about  or  lesa  than)       .  .  ,  .        "1 

Diaatile  of  ventricle,  inohuJing  rohixntion  and  filliug,  up  to  the 

beginning  of  the  ventricular  ayatole  .  .  .      —       5 

Total  cardiac  cycle    ,  ,  ,  ,        .     -8 

It  is  important  to  note  that  with  a  frequent  pidse  the  frequency  Is 
obtained  without  appreciable  shortening  of  the  cardiacsyslolc,  and  almost 
entirely  hy  reduction  of  the  resting  period  of  the  heart,  the  diastole. 
Further,  with  a  high  arterial  pressure  the  period  of  complete  ventricular 
relaxation  is  somewhat  shortened. 

The  work  of  the  heart. — The  heart  is  a  machine  which  converts 
chemical  energy  into  heat,  electriccd  difference,  and  mechauicid  work.  Only 
the  last-named  form  of  its  output  of  energy  need  be  considered  here.  Dur- 
ing ^  sec,  of  the  ventricular  systole  the  left  ventricle  exercises  a  pressure 
on  its  contents  often  amounting  to  close  on  200  ram.  Hg. ;  that  is,  u 
pressure  of  272  grammes  on  each  square  centimetre  of  its  internal 
surface  ;  100  cubic  centimetres  is  a  low  estimate  of  the  output  of  bloofJ. 

By  Torricelii  8  theorem,  the  velocity  v  of  a  fluid  streaming  through  an 
opening  in  the  floor  of  a  vessel  under  fluid  pressure  H  is  t?  =   \'2(/B^ 
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where  g  is  the  acceleration  of  gravitation  (9*8  metrt-B).  The  kinetic 
energy  E  of  this  (iuiti  is,  if  vt  u  tlje  niuss  of  the  fluitl,  mgW.  And  mg 
~Wf  the  weight  of  the  Huicl,  so  that  E  =^  wH,  In  other  words,  a  drop  of 
the  fluid  starting  from  an  onfice  in  the  vessel  will  have  at  that  orifice  the 
same  velocity  aa  if  it  had  fallen  freely  from  the  level  of  the  top  of  the 
fluid ;  and  the  kinetic  energy  can  foe  measured  by  the  work  required  to 
raise  it  again  to  a  height  equal  to  the  height  of  the  U^p  of  the  fluid  in  the 
vessel  If  the  ventricle  he  assumed  to  have  no  external  resistance  to 
overcome  in  expelling  the  blood,  its  work  W  would  be  {V  being  the 
velocity  which  the  blood  would  have  under  a  fluid  pressure  corresponding 

to  the  pressure  exerted  by  the  ventricle)      ^    -     But   the   voirtricle    in 

expelling  its  blood  has  to  do  so  against  a  high  resistance  :  only  a  [jortion 
of  it.s  energy  is  employe<l  in  imparting  velocity  to  the  blood.  The  total 
preesure  is  divisible  into  two  parts,  L  and  IL, — I.  spent  in  overcoming 
resistance  in  the  tubing  of  the  blood-vessels,  IL  the  flow-producing 
pressure  or  velocity  pressure.  The  mean  velocity  can  be  ascertained  by 
experiment ;  its  value  per  second  is 

Ynlnme  of  oatfltiw  Q  ,  _,_       V^ 

. . ^ ^^ or  — ^  and  IL  ^  — . 

Stctioaal  area  x  lime  (isecoads)         irnt  2g 


The  portion  of  the  work  of  the  heart  which  is  used  in  overcoming  the 
resistance  is  the  difference  between  the  whole  work  and  that  quantity 
arrived  at  above  for  II,  This  latter  amounts  to  about  1^28  gramraetres. 
If  the  velocity  of  the  bIoi>d  in  the  aortJi  be  taken  at  '5  metre  per 
second,  and  the  quantity  ejected  from  the  ventricle  at  100  cc, 
and  the  pre^ssure  in  the  aorta  to  average  150  mm.  Hg,,  we  have  the 
work  of  the  left  ventricle  amounting  to  204  grammetrea  done  against 
external  resistance  +  I '28  granimetres  represented  by  the  momentum  of 
the  moving  blood  :  a  totid  of  20528  grammetrea  The  work  done  by 
the  right  ventricle  against  external  resistjuice  may  be  Uiken  at  about 
8r6  grammetres.  The  energy  of  the  muscular  contraction  directly  ex- 
pended in  impfirting  velocity  to  the  blood  is  qiute  small  in  comparison 
with  the  amount  expended  in  distending  the  arterial  wall.  The  arterial 
wall,  and  especially  the  aorta^  is  to  the  heart  as  a  high- pressure  cistern  to 
the  pumping  station  that  replenishes  it^  as  its  air-chamber  to  the  fire- 
engine,  or  as  the  bag  to  the  Kagf>ipes  (p.  470).  And  probably  100  times 
more  of  the  heart's  work  in  moving  the  bloml  is  expended  on  it  indirectly 
through  the  aortic  arterial  cistern  than  directly  on  the  blood  itself.  The 
poterjtial  energy  entering  the  heart  in  chemical  form  is  transmuted  to  the 
potential  mechanical  energv^  of  the  heart  wall,  then  to  the  kinetic  energy 
of  accelenifed  material^  aritl  again  to  the  mechanical  potential  energy  of 
the  bloo+1' vessel  walls,  ultimately  to  bo  converted  into  heat.  In  the 
tensions  and  relaxations  of  the  arterial  walls^  and  in  the  friction  of  the 
moving  blood,  the  heart's  energy  is  continually  being  converted  into  heat 
In  this  form  the  contractions  of  the  heart  yield  about  -jV^-fa  o^  ^^^  total 
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daily  heiii  productum.  With  a  pulse  frequency  of  12  per  minute  the 
wiiik  {>rr>ikie€rl  \ty  the  heart  is  nearly  2b  JW)  met  re  Ivilogrammes  in  the 
'2i  hours — work  more  than  cfjual  to  lifting  itself  six  limes  in  the  24 
hours  from  tlie  sea-level  to  the  summit  of  Mount  Everest. 

Experimental  observation  shows  that  tho  heart  is  a  machine  which 
maiutiiins  under  varying  cireumstancea — bo  long  as  its  nervous  system 
and  it^  own  nutrition  are  not  interfere* I  with — a  curiously  constant 
action  in  two  respects ;  namely,  in  the  duration  of  tho  ventricular  systole 
;inci  in  the  quantity  of  the  output  of  liloo<l  into  the  aorta.  To  keep 
the.se  eonstant  the  heart  has  imder  varying  circumstances  to  perform 
very  vai ious  amounts  of  work.  When  the  aortic  pressuie  is  hi^b^  it  ia 
found  by  direct  measurement  that  not  only  is  the  maximal  pressure 
produced  in  the  ventricle  at  each  systole  much  higher  than  when  the 
aortic  pressure  is  low,  but  also  that  the  avera^ije  pressure  in  the  ventricle 
during  ay  stoic  is  much  higher  than  when  the  heart  is  heating  against  a 
low  aortic  pressure,  Tlie  systolic  pressure- plateau  is  much  heightened. 
High  arterial  blood-pressure  involves,  therefore,  a  greater  expenditure  of 
energy  by  the  heart  at  each  systole.  It  is  interesting  to  note  that  a  rise 
of  arterial  pressure  is  in  most  cases  follower!  l>y  a  reduction  of  the  fn»c]uency 
of  the  hearths  rhythm.  This  is  in  consequence  of  exeitati<m  of  the  vagus 
centre  ;  the  stimnlition  being  in  part  a  reflex  sUut43d  from  the  w:dl  of  the 
heart  itself,  and  in  part  a  direct  elfect  of  the  high  pressure  of  the  blood 
circulating  in  tho  brain.  An  important  factor  determining  the  work  of 
the  hciirt  is  the  distension  of  the  ventricular  cavity  in  dia.stole.  The 
pressure  on  a  unit  of  surface  of  tho  cavity  remaining  tho  same,  the  total 
intrji- ventricular  pressure  will  vary  approxinuitely  as  the  square  of  the 
rail  ills  of  the  cavity  if  the  cavity  >»e  triken  as  approximately  spherieaL 
Thus  Roy  and  Adami  have  pointed  out  that  distension  of  the 
ventricle  means  not  only  incre^ise  of  the  tension  of  the  nniscular  fibres, 
hut  also  increase  of  tho  lateral  pressure  on  their  surface  in  pro- 
portion as  tho  square  of  their  increase  in  length-  But,  as  they  further 
pointed  out,  the  content  of  the  cavity  increases  as  the  cul>e,  and  tho 
muscle  fibres  in  order  to  expel  the  same  consUint  quantity  of  blood  from 
the  dilated  as  from  the  undilated  yentricle  need  to  shorten  to  a  relatively 
less  extent  than  wsia  required  of  them  before.  The  efiect  of  diastolic 
distension  is  therefore,  if  the  output  from  the  ventricle  at  each  systole 
remain  the  same,  to  leave  a  larger  residuum  of  blood  in  the  ventricle  at 
the  end  of  aystole,  Eecent  investigntiona  (Roy  and  Adami,  Huerthle) 
have  shown  that  to  suppose  that  the  ventricle  empties  itself  completely  at 
each  systole  is  erroneous.  Not  only  does  it  not  do  so,  but  the  residual 
quantity  of  blood  varies  a  good  dcal^  and  with  it  varies  generally  the 
amount  of  distension  of  the  ventricle  in  diastole.  The  amount  of  disten- 
sion of  the  ventricle,  in  other  words,  the  degree  of  stretch  in  the  muscle- 
fibres,  at  the  moment  when  they  enter  into  contraction,  is  an  important 
determinant  of  tho  force  of  their  contraction.  All  muscles  respond  by 
greater  contraction  when  stretched  than  w  hen  nnstretched.  This  incre^ise 
in  contraction  is  seen  chiefly  in  increase  of  the  work  done,  and  the  amount 


of  actual  simrtening  of  the  muscle  is  tisually  less  when  it  is  placerl  under 
consitleralile  fitretch  than  wlii^n  it  is  not  The  work  done  (lift  ^  lonrl)  and 
the  heat  given  out  are,  however,  greater.  The  ventricle  when  well 
loafleci,  or  even  excessively  loaded,  may  from  our  general  knowledge  of  the 
effect  of  tent^iofi  on  all  muscular  stnicturea  be  expected  to  expend  more 
encrg}'^  and  do  more  work  at  each  contrLiction  than  whcrj  lightly  loaded. 
But  it  does  not  necessarily  follow  that  a  largely  di^stended  ventricle 
is  during  diastole  more  loaded,  that  is,  umler  higher  tension  than  one 
only  nonnally  distended.  The  tonus  of  the  heart-muscle  is  variable, 
and  its  tension  will  depend  on  the  tonus*  Moreover,  the  heart  may  he 
considered  an  afterdoaded  muscle,  its  load  only  coming  into  play  dunng 
its  contraction.  The  amount  of  blood  expelled  at  each  systole  will  l>e 
increased  in  a  hirgely  distended  ventricle,  and  is  found  by  ex])eriuieut  to 
be  increased  ;  but  at  the  same  time  the  nervous  system  is  likely  to  be 
excited  to  reduce  the  frequency  of  repetition  of  the  heart's  I  teat,  and  in 
that  way  to  spare  the  ex{>enditure  of  energy  by  the  muselc-eells. 

The  diastolic  size  of  the  ventricle  also  infltiences  the  contraction  of 
the  veutricle  in  another  way.  The  mechanical  condition  of  the  contrac- 
tion of  the  ventricular  muscle  ditters  in  one  respect  remarkaldy  from 
the  conditions  obtaining  in  the  skeletal  muscles :  in  the  skeletal  muscle 
the  contractions  are  in  the  execution  of  most  movements  approximately 
isotonic ;  that  is,  while  the  length  of  the  muscle  alters,  its  tension 
remains  approximately  constant ;  broadly  taken,  it  is  only  in  using  the 
muecleg  for  fixation  that  the  contraction  becomes  isometric,  that  is,  without 
change  in  length.  The  contraction  of  the  heart  dnring  the  time  of  getting 
up  pressiu*e  is,  on  the  contrary,  practically  isometric.  The  nniscle-fibres 
can  only  alter  their  letigth  in  so  far  as  the  cavity  of  the  ventricle  can  be 
altered  in  its  shape,  its  volume  remaining  constant.  But  the  larger  the 
chamber  of  the  ventricle  the  smaller  the  amount  of  shortening,  which,  as 
explained  above  (Roy  and  Adami),  is  necessary  for  reducing  the  size  of 
the  chamber  by  a  given  volume.  The  output  of  the  heart  remains  fairly 
constiint  for  each  systole.  The  amount  of  systolic  shortening  of  the 
cardiac  fibres  then  is  less  when  the  diastolic  ventricle  is  largely  distended 
than  w^hen  it  is  little  distended.  The  contraction  in  the  former  case 
approximates  nearer  to  the  isometric  condition  than  in  the  latter. 

In  many  morbid  conditions  increased  work  is  thrown  Ufxtn  the  heart. 
In  mitral  and  in  aortic  regurgitation  the  ventricle  is  not  an  **after-lo:idcd  " 
muscle  to  the  extent  it  normally  should  be  ;  its  Iwid  in  those  cases  is 
applied  in  diastole  owing  to  the  excessive  filling  of  the  heart  by  Imck- 
flow.  Similar  increased  diastolic  volume  of  the  heart  may  be  brought 
about  by  compressing  the  abdomen  and  the  veins  therein  (Koy  and  Adami). 
As  stated  above,  a  certain  amount  of  diastolic  loading  is  favourable  to  the 
hearths  contraction*  In  aortic  stenosis  an  extra  load  is  imposetl  on  the 
ventricle  at  each  systole.  The  heart  is  more  than  normally  after-loaded  ; 
and  here  again  high-tension  of  the  muscle  is,  within  limits,  a  favourable 
condition  for  output  of  energy  by  the  l:cMrt.  Dut  tension  beyond  a  certain 
degree,  and  applied  for  more  than  a  short  period,  ia  harmful  hero  as  in  the 
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mtm  «»f  otlier  muscles.  The  heart,  as  IToy  nnd  Colnilicim  have  so  well 
iMbladt oAnts  remarkable  examples  of  the  resejve  posver  chumcteristic  of 
ite  Kiecliaiii^m^  of  ihe  iiuimal  Ixijy.  By  artificially  rudiieing  the  lumen 
of  llbe  »arU  even  gfL-atly,  the  aortic  bloutl  pressure  is  Imt  little  lowered  ; 
ill  is  itufcintaineil  by  the  expend itiire  of  j>erhap3  a  fourfnld  anioiirit  of  work 
Igr  U»  reiilriclo,  as  has  been  proved  by  nianometric  measurements.  And 
filltktraiofc  increased  activity  williiii  limits  in  the  cardiac  mu5;cle  Ic^ids^ 
M  in  other  muscles,  to  growth  and  further  development  of  the  muscle. 
To  a  certain  extent,  therefore,  the  heart  possesses  not  merely  a  great 
iemponiry  reserve  fiower,  but  in  virtue  of  its  reaction  of  **  hypertrophy  " 
a  hik^  tJegreo  of  permanent  reserve  power. 

The  peripheral  resistance  to  the  heart, — Our  knowledge  of  the 
eotiditioris  of  resistance  oU'ered  in  the  eireulation  of  the  bb>od  to  the 
Action  of  the  heart  can  be  Batisfactorily  dealt  with  from  a  physical  point 
of  view  only  by  use  of  laws  which  connect  together  certiiin  measiu^able 
fcict«  concerning  the  biood-vessels  and  the  blood*  We  require  to  know 
the*  amount  of  motive  force  which,  as  shown  above,  may  be  taken  to  ho 
the  aortic  blood -pressure,  the  velocity  of  flow  of  blood,  and  the  resistance 
which  is  overcome  by  the  streiiming  blood.  The  last-named — the  resist- 
ance— is  compijsed  of  two  fatta)\%  the  om  reAidtnt  in  the  dmensii/ns  of  the 
ekcmnelt  il^  olJier  In  the  pmpertm  of  the  Jfitid—thi  hlfxd. 

It  has  Just  been  said  that  of  the  factor  resident  in  the  properties  of 
the  vascular  channel  the  dimmi^wm  ordy  are  of  account.  The  resistance 
which  the  channel  ofiera  to  the  flow  of  fluid  along  it  diminishes  with 
the  shortness  of  the  tube  and  ivith  the  increase  of  the  bore  of  it  The 
nature  of  the  material  composing  the  tube  is  practically  without  influence 
on  the  flow.  A  tul>e  of  given  dimensions  ofTers  the  same  resistance  to 
a  stream  of  water  within  it  whether  it  be  of  metal,  of  glass,  or  of  any 
other  material  Every  moving  fluid  streams  along  in  a  channel  lined 
by  its  own  fluid  pfirticles,  and  the  layer  of  fluid  immediately  next  the 
wall  of  the  containing  channel  is  practically  at  rest. 

The  factor  depending  on  the  properties  of  the  blood  itself  is  measur- 
able in  terms  of  standard  flnidw,  and  js  due  to  what  is  allied  vkcoaUy, 
its  interna!  friction.  Fluid  flowing  along  a  channel  may;  of  course,  be 
considered  as  though  composed  rtf  a  numiier  of  concentric  fluid  cylinders 
ranged  round  an  axial  thread  of  quickest  stream^  and  contained  witiiin 
an  outermost  sheet  where  velocity  is  reduced  to  zero.  In  their  stream- 
ing motion,  therefore,  the  particles  of  the  fluid  move  over  and  anmng 
their  fellows,  and  this  relative  movement  is  opfwsed  in  the  fluid  by  its 
specific  coherence  or  visco.'^ity.  As  to  its  degree,  this  internal  resistance 
is  largely  influenced  in  one  and  the  same  fluid  by  temperature.  Dr. 
Graham  Brown  has  proved  experimentally  that  the  l>lood  flows  with 
considerably  less  resistance  along  tubes  ivhen  wanucd  to  fever  heat  than 
it  does  at  normal  body  temperature.  The  internal  friction  of  distilled 
water  is  decreased  250  per  cent  by  raising  its  temperature  to  blood-heat 
as  compared  with  it^  iuteriml  friction  at  0'5*'  centigrade. 
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Between  the  dimensions  of  a  channel,  tlif3  pressure  he  ad  feeding  it 
vi\\h  fluid,  and  the  ciuJiTitity  of  fluid  output  from  it,  eertain  laws  of  rela- 
tion are  knowrj.  PoistmUe's  "law''  discovers  the  amount  of  fluid 
escaping  from  any  tubular  channel  of  known  dimensiotis  fed  under  a 
known  pressure-head.  The  outpufc  Q  in  unit  time  varies,  when  the 
length  of  the  tube  is  very  grciit  in  comparison  with  its  diameter^  directly 
with  the  fuurth  power  of  the  diameter  d  of  the  tube,  and  with  the  feed- 
pressure  h  ;  and  inversely  with  the  length  I  of  the  tube. 


q^ 
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From  this,  by  comparing  outputs  of  various  fluids  with  output  of  a 
standard  tluid  (distilled  water),  the  coefEcient  of  internal  frietion  c  can 
he  obtained  ;  so  that, 

Poiseuille^s  law  is  in  all  hydrodynamics  perhaps  the  n aires t  approach 
to  accord  between  theory  and  practice.  It  is,  however,  formulated  for 
conditions  w^hich  are  not  very  approximately  those  existing  in  the  circu- 
lation of  the  blood.  It  deals  w^ith  flow  along  cylindrical  tubes  under 
constant  pressure.  The  bloodvessels  are  hut  approximately  cylindrical, 
and  we  shall  probably  never  be  able  to  ascertain  their  particular  dimensions 
from  moment  to  moment,  as,  under  the  influence  of  the  nervous  «y8tcin> 
we  know^  they  must  be  continually  changing.  Again,  they  arc  curved 
and  com[>lexly  branched  ;  furthermore,  the  pressure  in  the  blood-channels 
is  to  a  large  extent  a  pulsatile  one.  The  last  ditficulty  has  been  especi- 
ally investigated  by  Huerthlc.  He  finds  that,  in  experiments  carried 
out  with  distilled  water^  a  pulsntik  pre^-^sure  resetnbling  that  in  the 
arteries  did  uot  seriously  upeet  the  Poiseuille  law  so  lontr  ^is  it  could  he 
accurately  averaged.  The  results  obtained  under  the  pulsatile  pressure 
harmonised  well  with  results  obtuinecl  under  an  equal  average  but  con- 
stant pressure,  A  further  difficulty  lies  in  the  blood  being  not  purely  fluid, 
but  a  fluid  containing  semi-solid  bodies  suspended  in  it  The  inspissation 
of  the  blood,  which  constantly  occurs  as  an  element  of  "collapse/'  in  acute 
cholera,  and  so  forth,  probably  alters  greatly  the  viscosity  coefficient  of 
the  circulating  blood. 

These  circumstances  complicate  the  application  of  Poiseuille's  law  to 
physiology.  It  is,  however,  possible  for  a  given  brief  period  to  ascer- 
tiiin  certain  data  ishich  are  of  use  in  forming  a  conception  of  the  amount 
of  physical  resistance  which  the  heart  overcomes  in  maintaining  the 
circulation.  We  can  determine  the  fluid  pressure  in  a  vessel,  the 
amount  of  blood  flowing  through  that  vessel,  and  the  viscositj"  coeflicient 
of  the  blood  of  the  animal  at  the  time  and  at  its  normal  temperature, 
also  in  some  cases  the  diameter  and  length  of  the  chaanel.  Huerthle 
has  recently  determined  the  liscmit^/  coefficknt.  He  allowed  the  blood  to 
flow  direct  from  the   carotid  through  a  calibrated  tube,  and  measured 


contemporaneously  tlio  outflow  from  tlie  tube  and  tlie  pressiire-kciid 
feeding  the  tulie  with  hlood.  The  l>lood  was  successfully  prevented 
from  cooling,  aJid  all  fear  of  interference  from  clDttiiig  was  avrnVlcd  by 
reducing  the  period  of  flow  to  less  than  thirty  seconds.  The  time  was 
measured  in  hundredths  of  a  second,  the  rjuantity  of  outflow  in  cul)ic 
millimetres.     In  this  way  the  following  resnlta  were  arrivctl  at : — 

(i,)  The  coefficient  of  vtscosjity  of  the  blood  is  in  one  and  the  same 
species  of  animal  relatively  constant 

(ii.)  In  one  and  the  same  indi\Hdual  animal  the  viscoRity  of  the 
blood  when  measured  by  observations  with  tubes  of-  various  size  and 
with  various  heights  of  arterial  pressure  is  found  to  give  an  almost  exactly 
identical  coefficient.  From  this  it  would  seem  that  the  8US}>ension  of  the 
corpuscles  in  the  blood  does  not  seriously  affect  the  application  of 
Poiseuille's  law  to  it  as  a  fluid. 

(iii.)  The  average  coefficients  of  viscosity  for  the  blood  of  different 
species  examined  were  found  to  be,  com|mred  with  water  at  37'  C,  as  1, 
as  follows  :^ — Blood  of  dog,  4 '5;  of  cat,  i'l  ;  of  mbbit,  3 '2,  Of  these, 
that  of  the  dog  probably  most  closely  approaches  that  of  man. 

With  the  data  of  preasure-he^d,  quantity  of  outiiow,  and  riscosity 
coefficient  found,  there  remain  in  Poiseuille's  fonrnila  only  two  unknown 
quantities,  namely,  {'I)  the  fHnmekr  and  (/)  the  laujth  of  the  q/liftdncnl  tulie- 
chatwd.  If  d  be  represented  by  a  definite  nund>er,  as  in  certain  cases  it 
can  be,  then  wo  can  solve  the  ecjuation,  in  so  far  that  we  can  determine 
the  length  of  a  tube  through  which  the  &arae  quantity  of  blooti  would 
flow  in  unit  time — as  through  the  aorta^and  in  that  way  obtain  a 
definite  expression  of  the  amount  of  resistance  in  the  circulation  along 
the  aorta. 

Huerthle  finds  in  this  way  that  th«  aortic  channel  of  the  rabbit  offers 
to  the  blood-flow  a  reaisUince  equal  to  that  which  would  be  offered  it  by 
a  cylindrical  tube  of  the  same  diameter  as  the  aorta  and  300  m.  in  length. 
Again,  making  use  of  data  A,  the  arterial  pressure,  and  Q  the  quantity  of 
outflow  of  blood  from  the  renal  (rrterf/,  and  d  the  diameter  of  the  renal 
artery  under  a  pressure  of  100  mm.  Hg.,  Huerthle  f<iund  the  resistanee 
oflered  in  the  vascular  path  through  one  kidney.  The  resistance  offered 
by  one  kidney  (dog)  weighing  100  gram,  is  equal  to  that  which  would 
bo  olTered  by  a  tube  of  the  same  diameter  as  the  renal  artery  (of  the  dog), 
namely,  4 "6  mm,,  and  having  a  length  of  35  metres.  Under  the  influ- 
ence of  diuretics  this  resistance  becomea  greatly  lessened,  so  as  to  corre- 
spond with  a  tube  of  similar  diameter,  but  only  22  metres  in  length. 

One  very  remarkable  conclusion  from  the  above  is  that  the  resistances 
offered  in  the  aortic  channel  and  in  the  renal  respectively  are  so  greatly 
different  as  probably  to  indicate  a  profound  diflferenco  in  fimction.  In 
comparing  the  resistances  offered  in  the  two  channels,  we  can  express 
both  in  tube -lengths  of  30  m,  ;  hut  then  the  diameter  of  the  aort^i  must 
be  reduced  in  the  tube  that  represents  it  to  4 '5  mm.  That  is,  in  other 
words,  the.  aoi'ki  krs  a  relatireh/  ffreater  dkrmder  ihnn  the  rennl  artery.  This 
leads  to  the  conclusion  long  ago  introduced  by  E.  H.  Weber,  that  the 


4 

4 


aortfi,  with  its  peculiarly  t^lfistic  tral!,  is  not  merely  a  cbannel,  but  a  dis- 


for  the  ljk>ud  thr 


oot  by  tlj«  liL^irt ;  it  storet 


thij 


I 


teii8il>le  rt»aervoir 

blow!  temporanly  for  fHatribiuion  during  diastole  (p.  471). 

In  using  Poiseuille'a  law  it  muat  be  remembered  that  it  cannot  be 
applied  directly  to  solve  the  relation  between  speed  of  Wood-stre^im  and 
height  of  blotKi- pressure  in  the  animal  body,  althou^jh  this  is  sometimes 
done.  Iniusinneh  as  the  vascular  ehannels  are  extensible,  and  their 
diameter  therefore  variable  under  alteration  of  bltxd-picssure,  the  rela- 
tionships that  hold  good  between  pressure  and  velmity  in  rigid  tubes 
will  only  obtain  in  modified  degrees.  The  innervation  remaining  un- 
alteretl,  we  may  asiaurne  that  to  raise  the  pressure  twofold  in  a  disten- 
sible tube  will  mure  than  double  the  velocity. 

But  the  main  porti<in  of  the  work  of  the  heart  is  expended  immedi- 
ately, not  on  moving  the  blood  through  the  vessels,  but  in  sirdthinif  the 
arkrial  wtdL  The  eliinticity  of  this  wail  is  therefore  of  importance  in 
physical  action  of  the  heart*  Wertheim  and  Roy  examined  the  elasticity 
of  the  aorta  by  hanging  weights  on  a  strip  of  uniform  cross -sectional 
area  t-aken  from  iL  Koy,  by  an  ingenious  apjiaratus,  obtained  contiruiou;i 
gi'aphic  rceortia  while  the  load  wl^  uniformly  increased  in  weighty  and 
thus  obtained  curves  in  which  the  weights  are  represented  by  the 
abscissae,  the  elongations  constituting  the  ordinates.  Both  he  and 
Wertheim  agree  that  the  cnrve  obtained  (if  the  strip  be  fresh  and  from 
a  he^ilthy  vessel)  is  an  hyperbola.  Koy  and  Zwiiardemaker  have  further 
examined  experimentally  ihe  increment  of  cubic  content  of  the  vessel 
obt^iincfl  under  heightened  pressure.  Starting  from  a  pressure  about 
equal  tti  that  normal  in  the  blrxxi-vessel  under  examinaticm,  they  found 
that,  under  successive  equal  increments  of  pressure,  the  increase  ob- 
tained In  capacity  is  greatest  at  first ;  and  as  the  pressure  is  gradually 
heightenefl,  the  increase  in  c^ipieity  obtained  becomes  less  and  less.  They 
found  also  that  as  the  pressure  st^irting  from  normal  {for  examploj  1 20  mm. 
of  mercury  for  the  carotid  of  the  cat)  is  reduced  by  successive  equal 
decrements^  the  diminution  of  capacity  follows  more  rapidly  at  first  than 
later.  These  obt^ervers,  therefr>re,  find  the  extensibility  at  its  greatest 
at  a  range  of  pressures  which  are  frerjuent  and  usual  in  the  vessel  under 
examination.  Also  that  aliove  those  pressures  the  curve  of  extensibility 
is  hyperbolic.  It  is  cle^r,  therefore,  that  with  a  high  arterial  blood- 
preasure  a  certain  farther  absolute  increase  of  pressure  will  distend  the 
vessel  less  than  will  the  sjime  absolute  increfise  of  pre-ssure  under  a 
lower  arterial  pressure.  Also  that  the  injection  by  the  he^irt  into  the 
ai^rta  of  a  cerbiin  absolute  quantity  of  blood  will  raise  the  arterial 
tension  relatively  more  when  the  pressure  is  alreaily  high  than  when  it 
is  abotit  the  mean  or  is  low.  The  walls  of  the  smaller  vessels  have  been 
proved  to  be  more  easily  distensible  than  those  of  the  large,  so  that  any 
increase  in  the  amount  of  blood  in  the  arterial  system  will  loeally  distri- 
bute that  blood  in  the  smaller  or  larger  vessels  relatively  differently  under 
low  than  under  high  arterial  pressures. 

It  is  noteworthy  that  the  rupturing  strains  of  tho  arteries  is  proved 
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by  expo  rime  nt  to   be  about  twenty  times  groittcr  tlian  any  stmin  the 
body  ciui  put  upon  them ;  this  is  true,  uf  course,  of  healthy  ve^sseU. 

Influence  of  the  force  of  gravity  on  the  heart — It  mi^ht  at  first 
eight  appear  that  siuce  the  blood  in  eircidiitioii  lies  pnicticiilly  iu  a  vertical 
circuit,  the  eli'eet  of  gravity  as  regards  the  work  to  be  done  hy  the  heart 
ill  umintaiuing  the  movement  of  the  blood  would  not  be  aflectcd  by 
gravity,  the  weights  of  the  blood  m  the  up-stream  and  duwu-streiira 
columns  b;ilanciug  one  another.  But  such  a  view  leaves  out  of  consideni- 
tion  the  etfect  of  the  sttitic  pressure  of  the  fluid  columns  in  the  vessels  in 
stretching  the  walls  of  the  vessels.  L.  Hil!  has  recently  investigated  the 
results  of  this  for  the  hc^irt  and  the  circulation  genemlty.  In  respect  of 
the  former  he  points  out  that  the  force  of  gravity  must  be  regarded  as 
a  cardinal  factor  in  circidatory  problems.  The  splanchnic  vaso-motor 
system  is  entrusted  with  the  im|>ortant  duty  of  compensating  the  hydro- 
Btiitic  effects  of  gravity  brought  about  by  changes  in  the  pttsturo  of  the 
body.  This  action  of  the  splanchnic  vaso- motor  system  is  far  more 
developed  in  upright  animals,  such  as  the  monkey,  than  in  rabbits  and 
dogs ;  and  therefore  is  probably  very  coini»lete  in  man.  He  proves 
that  when  the  power  of  compensation  is  damaged  by  paralysis  of  the 
splanchnic  vaso-constrictors,  for  instance  by  shock,  in  asphyxia,  or  by 
chloroform,  the  blood  di-atns  into  the  alxlominal  veins,  the  tonus  of  the 
splanchnic  vessels  not  being  suthcieut  to  resist  the  hydrostatic  pressure 
if  the  upright  position  be  assumed  ;  in  coTiscqnence  the  heart  empties  and 
the  cerebral  circulation  ceases.  In  the  horizontal  and  in  the  "feet-up" 
position  syncope  is  avoided  or  recovered  fiom,  the  force  of  gravity  acting 
in  the  sjime  sense  as  the  hesirt.  To  bandage  the  abdomen  firmly  has  the 
same  restorative  effect.  Chloroform  by  destroying  the  compensation  for 
gnivity  in  the  circulation  can  kill  an  animal  if  the  fwsture  be  one  in  which 
the  abdomen  ia  on  a  lower  level  than  the  heart 
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CHLOROSIS 

Syn. — ^Latin,  Morbus  virgineus  (Lange,  A.D.  Io20);  Glerman,  Bleichsuchi ; 
French,  Pales  coiUeurs ;  English,  Green-sickness, 

[Professor  Stockman  tells  the  author  that  the  name  Chlorosis  was  given 
to  this  disease  by  Jean  Va vandal  in  A.D.  1620.] 

Introductory. — An.^mia. — That  in  the  course  of  many  diseases  the  blood 
should  vary  in  composition,  chiefly  in  the  direction  of  impoverishment, 
is  to  be  expected.  It  may  thus  vary  in  more  than  one  quality ;  it 
may  vary  in  mass ;  in  plasmatic  value ;  and  in  corpuscular  value.  In 
pining,  for  example,  we  note  loss  of  water,  loss  of  plasma,  and  loss  of  red 
corpuscles;  as  proteids  fail,  the  water,  which  is  retained  more  or  less 
loosely  by  them,  tends  to  escape ;  finally,  the  corpuscles  lose  their  vigour 
and  the  activity  of  their  growth.  We  have  no  means  of  measuring 
the  fluctuations  of  the  mass  of  the  blood  with  any  approach  to  accuracy  ; 
still  it  seems  certain  that  the  blood  does  vary  in  mass ;  sometimes  in  the 
direction  of  excess,  more  frequently  in  that  of  defect.  Smallness  of 
arterial  pulse  is  no  guide  in  this  matter ;  the  artery  under  observation  . 
may  contract  upon  its  contents  so  as  to  produce  a  relative  ansemia  of 
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a  particular  aroii ;  or  ei  general  arterial  anieniia  may  coexist  with  a  venoiia 
plethora,  the  mass  of  the  blood  not  being  diminished.  It  would  seem, 
however^  tbat  in  some  diseiises,  such  as  cancer  or  cxhaasting  discharges, 
and  in  old  age,  the  mass  of  the  blood  is  diminished ;  the  art'Ories  are  un- 
filled, and  there  may  bo  no  sign  of  venous  distension  in  any  area.  It 
seema  probable  also  that  in  the  aniemia  of  young  men  the  mass  of  tho 
blood  decreases ;  in  chlorosis  it  does  not  fall,  and  is  supposed  even  to  rise 
(Ruben stein  and  James). 

Of  tho  variations  in  the  composition  of  iho  plasma  and  in  cor- 
pusculadon  we  have  better  evidence  as^  hy  methods  described  in  a 
previous  article  (p.  408),  we  are  enabled  to  submit  these  constJtuenIs 
to  direct  estimation.  In  the  present  article  we  have  no  concern  with 
excessive  values,  our  text  is  poverty  of  the  blood.  Moreover,  seeing 
that  amemia  ia  a  factor  in  many  diseases,  I  must  refer  the  reader  to 
other  articles  of  this  work — as  to  those  on  pernicious  anfemia,  splenic 
anaemia,  Icukiemia,  wherein  the  blood  changes  are  eminent ;  or  to 
phthisis  pulmonalis,  chronic  dyspepsia  or  diarrlnt-a,  wherein  the  anfcmia 
is  rather  a  secondary  event — in  which  cerkun  deteriorations  of  tho 
nutritive  fluid  are  particularly  described.  We  have  some  concern  here, 
however,  with  aniemia  occurring  in  the  course  of  temporary  deviationa 
from  health  as  distinguished  from  that  of  maladies  in  which  the  defecta 
of  the  bloo<l  are  of  a  secondary  kind.  Apart  frum  the  grjiver  maladies 
we  are  all  of  us  familiar  with  states  of  delulity  and  lack  of  colour 
and  condition  which|  at  whatsoever  time  of  life  they  may  come  on,  we 
attribute,  and  often  with  reason,  to  a  temporary  and  cural>le  im- 
poverishraent  of  the  blooii.  There  are  certain  times  of  life  when  we 
may  be  too  ready  to  put  down  any  such  flagging  of  sanguification  to 
transient  causes,  as  for  instance  in  boys  and  giils  in  ivhora  the  demands 
of  growth  and  development  are  extraordinary  ;  there  are  other  times  of 
Ufe,  as  for  instance  in  advancing  years,  when  we  are  on  the  alert  to  see 
in  the  change  a  herald  of  organic  disease,  and  may  be  hap|>ily  deceived 
nevertheless,  for  old  persons  too  are  occasionally  prone  to  fail  in  the 
common  ttisk  of  keeping  the  blood  up  to  its  pro[ier  standard  ;  though 
in  thera  this  failure  is  always  of  more  serious  meaning  than  it  is  in  the 
young.  Again,  the  blood  may  bo  sutticient  in  mtiss^  and  yet  deficient 
either  in  nutritive  value,  or  in  oxidising  power;  or  indeed  in  both 
these  qualities  together.  For  these  various  states  sundry  and  some- 
what uncouth  names  have  been  provided,  such  as  hypalbuminosis, 
oligoeytha&mia,  and  so  on  ;  while  defect  in  the  mass  of  the  blood  has  been 
named  oligneraia — names  not  without  their  convenience.  We  also  hear 
of  hvdnemia  as  a  name  for  a  state  of  the  bkuxi  in  which  the  fluid  ia 
said  to  lie  unduly  diluted  with  water,  and  thus,  if  not  dimiiushed  in  actual 
bulk,  defective  in  proteid  matter.  It  is  said  that  the  blood  of  anaemic  young 
men  ia  not  deficient  in  haemoglobin, and  that  they  are  not  very  pallid;  that  it 
ifl  the  quantity  of  arterial  blood,  or  at  any  rate  of  the  plasma,  in  the  vessels 
which  is  under  the  standard  :  the  blood  does  not  spring  from  the  finger 
when  pricked  as  it  does  in  the  chlorotic  girl     In  young  men's  anasmia, 
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therefore,  the  tspecifie  gravity  of  the  blood  may  actually  rise  above  the 
normal  moan  (Lioyd  Jones).  Again,  the  blood  may  be  defective,  or,  on  the 
other  hand,  unduly  abundant  in  stilts.  These  variations  are  less  iraportitnt, 
as  they  are  prohably  integral  |wirt^  of  the  former  changes :  for  instance, 
the  salts  probably  depeml  directly  uiwn  the  ([uantities  of  the  albuminous 
elements  of  the  blt>o<l ;  the  water  likewise  may  rise  and  fall  in  part 
with  the  albuminous  dementis  with  which  it  is  more  or  less  loosely  cum- 
bined  :  moreover,  it  is  dep<?iident  upon  the  saline  dejisity  of  the  blorxb 
Intimately  speaking,  therefore,  while  the  causes  of  ariainia  may  be  in- 
finite, the  inimber  of  amcmic  permuUtiuns  may  be  few  (19).  As  I  have 
said,  however,  we  have  in  this  chapter  to  deal  with  aiitemia  in  its 
dynamical  nither  than  in  its  statical  aspects ;  with  anaemia  which,  under 
favourable  conditions,  admits  of  more  or  less  rapid  readjustment  with 
recovery  of  equilibrium. 

Anaemias  of  snch  kinds  may  ho  di\Hded  into  {(i)  those  in  which 
consumption  of  the  blood  ia  accelerated  ;  (//)  those  in  which  renewal  of 
the  blomi  is  slow ;  and  (r)  those  in  which  l>oth  sources  of  failure  are 
combined.  Oi  the  Hrst,  fe%'er  may  be  taken  as  an  instance  ;  of  the 
second,  inanition  from  whatever  cause  ;  and  in  pulmonaiy  phlhisis,  if 
both  appetite  and  digestion  be  poor,  we  shall  reco^iise  the  moth;  in  which 
undue  rapidity  uf  consumjitjou  may  ccm spire  with  imperfect  renewal. 

It  need  not  be  said  at  large  thtit  such  conditions  as  these  merge  by 
insensible  gradations  into  health.  For  example,  in  growing  youth  rapid 
use  of  the  blood  may  not  be  marie  up  e%'en  by  gocMl  appetite  and  diges- 
tion ;  in  old  age,  although  the  use  of  the  blofjd  may  be  slow,  appetite 
and  assimilation  may  bo  slower  still  Again,  in  direct  loss  of  blood,  or 
in  the  infection  of  the  bh^od  by  some  poison,  recovery  of  health  is  to 
be  anticipated.  We  shall  nut  forget,  however,  that  waste  of  blood  is  far 
more  mischievous  and  dangerous  in  old  persons ;  and  in  those,  whether 
old  or  young,  iji  whom  restoration  of  the  plasma  and  of  cell  growth  is 
for  some  reason  imperfect. 

Ap.irt  from  the  graver  diseases,  then,  we  should  expect  to  find 
amemia  more  frequent  and  more  obstinate  in  the  young  on  the  one  hand, 
r*nd  in  the  old  on  the  other.  Some  persons  are  anrenuc,  or  have  a  henti 
to  ansemia^  all  their  lives  long;  but  simple  ameinia  is  less  apt  to  occur 
in  the  decades  between  thirty  and  fifty,  for  at  these  ages  perturbatiuns 
of  nutrition  are  l>etter  resisted.  Some  persons  seem  to  have  a  richer 
blood  store  than  others,  to  resist  the  incursions  of  injurious  agents  more 
successfully,  and  to  recover  more  quickly  from  euch  incursions. 

Si^mptf'msr — Of  the  symptums  of  ana?niia  I  shall  say  almost  enough 
under  the  head  of  chlorosis,  to  which  tbese  considerations  ai-e  but  intro- 
ductory ;  still  the  symptoms  of  chlorosis  are  not  merely  those  of  anaemia; 
and  it  may  be  well  to  ascertain  how  far  the  phenomena  of  chlorosis  are 
peculiar  to  this  state,  and  how  far  they  are  common  to  anaemia  of  what- 
ever origin.  The  main  distinction  in  the  phenomena  is  in  the  condition 
of  the  pulse,  whiuh  in  anai*miaa  of  failing  quantity  is  not  only  quickened 
but  also  feeble  and  empty.     In  chlorosis,  aa  we  shall  see,  the  pulse  may 
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be  full  and  of  good  or  nvtin  of  oxceasivo  preastire.  Another  side  of  this 
pecolianty  is  seen  in  the  action  of  tlie  lieart,  which  in  aniPiidai*  secondary 
to  serious  disca^se  may  l>e  feclilc  and  almoi?t  impalpable,  while  in  chlorosis 
it  is  often  irritable  und  sometimct^  obtrnsive.  Fatty  changes  in  the  heart 
are  common  in  their  decrees  to  all  anremias.  In  cblorosis  the  antemia.  tells 
rather  on  the  respiration  ancl  on  the  steadiness  of  the  heart ;  in  other 
anseraias,  or  in  many  of  them,  the  eflect  i^  rather  marked  by  slackness  of 
the  cerebral  circnhition  and  ftyneopc.  Wasting,  generally  spe»iking,  is 
not  a  very  prominent  syniptora  in  arm^raiaH,  and  it  is  rarely  seen  in  xin- 
ctjmplicated  c!d uresis.  The  pathology  of  anaemia  will  be  discussed  inci* 
dentally  under  the  chlorosis. 

The  diagnosis,  prognosis,  and  treatment  of  ansemia  depend  upon  the 
primary  malady  of  which  the  aniemia  is  a  symptom- — as  of  syphilid, 
pluinbism,  maluria,  and  so  forth.  For  the  moat  part  amemia  is  a 
syraptom  rather  than  a  disease  ;  even  in  chlorosis  there  is  no  doubt  some 
Bpccific  series  of  antecedents  which  as  yet  is  hidden  from  us.  On  the 
other  hand,  as  I  have  already  said,  in  some  persons,  in  whom  the 
haemopoietic  capacity  is  habitually  low,  antemia  may  be  the  primary 
factor ;  in  these  cases  the  proteid  elements  of  the  fluid  seem  to  be  as 
much  in  defect  as  the  haemoglobin,  yet  iron  is  nevertheless  an  important 
mecins  of  cure  or  reh'ef.  Thus  it  would  appear  that  iron,  the  specific 
action  of  which  in  aniemia  is  hard  to  explain,  does  more  than  feed  the 
red  corpuscle  ;  it  seems  to  jiossesa  some  property  of  stimulating  the  growth 
of  the  blood  as  a  tissue. 

Chlorosis. — ^Definition, — Chlorosis  is  a  malady  of  women,  and 
primarily  of  young  women  at  or  about  the  age  of  puberty  *  it  consists  in 
defect  of  the  red  corpuscles  of  the  blood,  a  defect  partly  of  numbers, 
chiefly  of  haemoglobin ;  the  plasma  being  constant,  or  even  enriched. 

Under  one  name  ur  another  chlorosis  has  attracted  attention  from 
early  times,  yet  it  waa  not  until  the  clinical  studies  of  HofYmarin  and  of 
Johann  Duncan  gave  accumcy  to  the  description  of  the  malady  that 
it  took  a  definite  place  In  nosology.  Ash  well  was  the  first  physician  to 
recognise  chlorosis  as  something  more  than  a  symptomatic  anaemia  ;  and 
Hay  em  the  first  to  place  the  disease  on  a  firm  pathological  Imsis. 

Causation. — It  would  serve  little  good  purpose  to  dwell  on  the 
fanciful  views  of  the  causes  and  characters  of  chlorosis  which  have  pre- 
vailed among  physicians  and  poets — views  which  are  adumbrated  by  the 
use  of  such  names  tiafthris  amatarm^  kterus  arfujidhim^  and  so  forth.  We 
shall  see  herejifter  that  the  attribution  of  chlorosis  Xo  perverted  or 
thwarted  sexual  impulses  is  mistaken,  except  in  so  far  as  an  emotional 
disturbance  of  whatever  origin  may  contribute  to  the  causation  of  the 
malady.  On  the  other  hand,  although  we  may  have  desired  our  minds 
of  certain  false  preconceptions,  we  cannot  yet  pretend  to  bo  in  possession 
of  much  more  accurate  knowledge  of  the  causes  of  chlorosis.  Many  and 
various  are  the  surmises ;  and  of  these,  or  of  some  of  them,  I  will  try  to 
give  an  account 
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Ha  edify. — Tbafc  chlorosis  is  hereditary  in  no  small  menmire  seems  to 
be  believed  by  most  ol>servers  of  tlie  disease,  and  certainly  accords 
with  my  own  experience.  In  family  aftcT  family  do  I  rememt»cr  the 
daugbt^i-a,  one  after  another,  as  they  aiTived  at  piilierty,  coming  for 
aid  in  this  disorder.  It  may  be  replied  that  as  chlorosis  is  so  common  a 
malady  it  will  naturally  appear  in  most  or  all  families  as  the  girls  grow 
up.  Still,  making  all  allowance  for  this  confusion  and  for  similarity  of  con- 
ditions, I  agi'ee  with  those  who  say  that  chlorosis  in  its  more  strongly 
marked  forms  tells  especially  upon  certain  families  ;  and  that  in  such 
families  the  girls  are  hit  more  hardly  ami  resist  treatment  more  obsti- 
nately than  in  others.  Whether  the  bent  to  the  disorder  may  mn  in  a 
latent  channel  through  the  fathers,  I  cajuiot  say ;  it  seems  rather  to  run 
through  the  mothers,  as  I  have  found  that  in  families  of  cblorotic  girls 
the  mother  commonly  says  that  she  and  lier  sisters  sullered  h'kewise  in 
a  notable  degree*  1  regret  to  say  that  I  am  old  enough  now  to  %ee 
in  my  consul  ting -njom  the  cblorotic  daughters  of  wonu'u  whom  years 
ago  I  had  treated  l>cforo  their  marriage  for  the  same  disorder.  Dr.  Lloyd 
Jones  has  published  certain  opinions  on  the  heredity  of  chlorosis  which 
I  shall  more  conveniently  discuss  in  the  following  ]>Jtragnijib  : — 

Sex, — Between  the  extreme  opinions  of  Dr.  Lloyd  Jones  and  those  of 
Dr.  Simon,  the  one  holding  that  chlorosis  is  wholly  and  peculiarly  a  disease 
of  women,  and  the  other  that  chlorosis  is  little  more  than  an  anaemia  of 
ill-thriven  yomig  people,  there  is  a  great  interval.  L>r.  Jones,  in  a  series  of 
papers  which  are  remarkable  not  only  for  speculative  ability,  but  also  for 
industrious  investigation  of  the  phenomena  of  chlorosis,  expresses  some 
such  view^s  as  the  following  :^In  cblorotic  women  the  specific  gravity  of 
the  blood  falli:  on  further  inquiry  it  seems  that  this  fall  is  due  t^  defect 
in  the  corpuscular  element,  and  that  when  the  plasma  is  tested  separately 
the  specific  gravity  is  not  only  up  to  the  normal  standard,  but  may  exceed 
it.  In  this  ioi|x>rtant  respect  the  blood  of  chlorosis  differs  from  that 
found  in  ordinary  ana?mia,  in  which  the  specific  gravity  of  the  blood 
tends  to  rise  while  that  of  the  plasma  alone  tends  to  fall  Again,  the 
senim  in  ordinary  anaemia  is  deficient  in  quantity,  but  that  in  chlorosis 
is  abundant  The  first  kind  of  aniemia  (oU'ga^mia)  may  occur  in  either 
sex  indifferently  ;  the  second  is  pecuhW  to  wTjmen  in  the  child-bearing 
period.  In  the  treatment  of  this  second  kind  iron  is  of  specific  value,  in 
that  of  the  first  its  value  is  less  certain. 

Dr.  Jones  then  goes  on  to  say  that  the  anoemia  marked  by  abundant 
plasma  and  deficient  hsemoglohin — that  of  chlorosis — is  peculiar  to 
women,  and  is  found  in  women  who  come  of  large  families, — in  women 
who  ha\e  many  brothers  and  sisters.  Since  these  observatiune  ivcro 
pubhshed  I  have  questioned  my  own  experience,  and,  so  far  as  impresaions 
go,  I  am  disposed  to  think  that  the  author  is  right  in  this  respect.  Dr. 
Jones  goes  one  step  farther,  and  asserts  that  in  large  families  the  blood  of 
the  sons  as  well  as  of  the  daughters  has  the  cblorotic  bent;  its  pLusma 
is  abundant  and  of  good  specific  gravity.  From  these  facts  he  infers 
that  this  kind  of  blood  is  the  blood  of  fertility  :  and  that  chlorosis  is  the 
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the  storage  of  nutritive  material  fi>r  the  fivtus  during  pregnnncy.  That 
such  a  leiinirig  should  fie  seori  in  ih«}  blood  of  women  at  puberty  thus 
becomes  comprehonsiltle.  These  opinions  are  based  on  a  large  number  of 
observatians  both  elinicfil  and  pathological,  they  are  coherent  and  in- 
teres^ting;  whether  they  are  true  cimnot  be  settled  at  present.  Mean- 
while they  hold  the  field,  and  they  make  a  good  working  hypothesis,  one 
which  has  this  in  its  favour,  that,  to  close  observers,  perhaps  every  girl 
passes,  as  it  were,  through  the  outer  court  of  chlorosis  in  her  progi-ess 
from  youth  to  maturity.  One  other  point  seems  to  me  to  be  in  its  favour, 
namely,  thut  tile  causation  of  chlorosis  is  probably  simple  ;  the  symptoms 
being  uniform,  and  general  in  their  incidence  on  erne  sex,  it  is  probably 
duo  to  some  widely  acting  antecedents  of  a  kind  not  subject  to  much  per- 
tur1>ation.  Whether  Dr.  Jones^  hypothesis  be  true  or  not,  we  ai*e  prob* 
ably  near  the  discovery  of  some  such  cause  of  general  operation  deflected 
but  little  by  c<mtingent  causes.  For  this  refison  I  think  that  the  con- 
ceptions of  causes  of  more  multiform  or  incidental  activity,  which  we 
shall  presently  consider,  arc  less  likely  to  l>e  true.  Some  of  Dr. 
Jones*  results,  such  as  the  maintenance  of  the  Yolume  of  the  plasma, 
are  corroborated  by  Ruben  stein  j  and  the  persistence  of  its  specific  gravity 
is  verified  by  Hammerschlag.  Dr»  C,  F.  Martin  says,  on  the  other 
hand,  that  if  a  relative  fall  in  haemoglobin  be  taken  as  a  t^-^st,  chlorosis 
occurs  in  men  also.  He  gives  four  cases,  estimated  by  FleischFs  method 
(duly  controlled),  in  which  with  corpuscles  from  4,B00,00U  to  r>,3O0jO0«> 
the  haemoglobin  fell  to  ^%^  1*1^  71^  77  respectively  j  he  does  not  state 
whether  these  men  were  members  of  large  families.  My  own  experience 
is  that  the  occurrence  of  chlorosis  in  men  is  either  unknown  or  very  rare ; 
cerUunly  no  observations  to  the  contrary  can  be  accepted  unless  a  careful 
examination  of  the  blooil  be  recorded. 

liWft  and  eHmnte. — ^We  are  told  that  chlorosis  obeys  no  climate,  no 
latitude,  no  altitude.  Ilirseh  tells  us  that  it  is  found  in  Asia  Miiior,  in 
Algeria,  in  the  West  Indies  (Creoles),  and  so  forth.  I  have  seen  it 
alrundantly  in  South  tluropean  races,  such  as  the  Italian,  and  in  women 
of  all  builds  and  of  all  breeding;  at  the  same  time,  without  records  of 
examination  of  the  blood,  statements  of  this  kind  have  but  an  a]>}jroximate 
value.  It  is  Siiid  that  ana-mia  is  commonest  in  lilondes  ;  and  Lloyd 
Joins  adds  that  blondes  arc  more  fertile.  I  am  m.)t  satisfied  that 
chlorosis  is  commoner  in  blondes ;  the  assertion  is  open  to  the  criticism 
that  in  the  blonde  ft  is  more  conspicuous ;  indeed  the  district  with  which 
the  observer  is  conversant  is  no  small  element  in  his  experience. 

^j/i^. -^Chlorosis  is  a  malady  of  puberty  j  if  it  occur  in  later  life,  lis 
no  doubt  it  often  does,  tlio  attack  may  assuredly  be  regarde<l  ns  a 
reliipse.  All  autliors  agree  that  a  first  iittack  rarely  appears  after  the  age  ^H 
of  24.  Professor  Stockman  gives  23  as  the  highest  age  of  his  series.  ^H 
Now  in  this  respect  it  is  remarkaltle  that  Leichtenstern  found  in  the 
age  period  from  18  to  25  that  the  haemoglobin  is  ordinarily  about  8  per 
cent  less  than  in  the  periotl  from  25  to  45  years  of  age.     Sorensen  sub- 
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suintially  corroborates  this  statement.  Stockman  (54),  in  a  scnes  of  63 
Ciises,  foniid  that  no  fewer  than  41  lay  between  the  ages  of  15  and  20. 
Scirenseu  attributes  this  diminution  of  red  corpuscles  directl}^  to  nienstnm- 
tion ;  Stockman  to  the  demands  of  pulierty  in  a  more  general  sense, 
digestion  and  appetite  being,  moreover,  often  impaired  at  a  time  when 
menstruation  is  being  ef?taltlished. 

ComliikfTis  of  life. — Almost  every  defect  in  the  circumstances  of  life 
has  been  regaided  as  a  direct  cause  of  chlorosis  ;  that  such  defects  con- 
tinually intensify  the  disease  is  admitted  by  all  observers.  To  work  in  a 
badly  ventilated  room  will  keep  up  chlorosis,  or  anosmia  at  atiy  rate,  in 
spite  of  remedies.  Suiiie  overvvTonghi  and  untleifoc!  wcmien  oidy  keep 
going  hy  tJiking  iron,  from  time  to  time,  for  the  liest  part  of  a  lifetime. 
Still,  an  accelerating  cause  is  not  necessarily  a  principal  cause.  Mental 
strain,  again,  is  rather  a  favouring  condition  than  a  direct  cause. 
Dyspepsia,  with  consequent  itianiti(jn,  takes  an  important  place  in  the 
causation.  In  about  one  half  of  Piofessor  Stockman's  cases  disorders 
of  digestion  were  present ;  so  that  if  the  i>riniury  cause  do  not  lie 
in  the  stomach  it  is  piobable  that  malasaimilatirm  is  a  favouring  con- 
dition. Dr.  Simon  lays  great  stress  on  the  dyspeptic  element  in 
chlorosis;  he  tells  us  how  cjtpricioiis  the  appetite  becomes  in  young 
girls,  nay  even  depraved  ]  such  stulF  as  slate  pencil  and  the  like  being 
devoured*  There  is^  indeed,  an  especial  pronencss  in  chlorosis  to  atonic 
and  [jcrverted  gastric  fum'tions,  if  not  to  actual  dilatation  of  the  sttmiach. 
Many  young  women,  as  their  frames  ilcvelop,  fall  into  a  pinic  fear  of 
obesity,  and  not  only  cut  down  their  food,  but  swallow  vinegar  and  other 
alleged  antidotrcs  to  fatness.  Nearly  all  chlorotic  girls  are  disposed  to 
shirk  meat  and  to  feeti  i-ather  on  pastry  and  sweetmeats ;  and  of  the  meat 
%vhich  is  eaten,  browned  and  burnt  fragments  form  no  inconsiderable 
part  If  these  ingesUi  do  no  direct  harm,  at  any  rate  they  conceal  a  pro* 
cess  of  inanition;  and  a  fall  in  nutrilious  food  quickly  learls  to  a  fall  in 
red  corpuscles.  These  losses  the  full-grown  woman  may  recover  from 
readily  ;  the  growing  and  deveh>ping  girl  cannot  so  easily  make  up  the 
larger  arrears.  Yet,  after  all,  as  careful  obser\'ers  like  Professor  Stock- 
man record  that  only  about  50  per  cent  of  chlorotic  women  are  dyspeptic, 
we  cannot  regard  dyspepsia  as  a  necessary  antecedent ;  the  ]>nn}ary  cause 
lies  deeper.  We  have  only  to  kiok  at  the  peasant  girls  who  come  with 
chlorosis  to  our  rural  hospitals,  and  again  at  the  young  maiibscrvants 
in  good  families,  to  see  at  once  thut  chlorosis  is  in  its  essence  inde- 
f pendent  of  food  caprices,  city  life,  hard  conditions,  and  indigestion. 
The  healthy  country  girls  may  show  the  malady  less ;  it  may  fall  on 
them  with  less  average  severity  the  better  their  contlitions  of  life ;  at  any 
rate,  they  may  recover  more  tpiickly  ;  still  chlorosis  does  not  pass  ilicm 
by.  Niemeyer  testifies  to  the  numbers  of  robust  peasant  giils  fi-om 
the  surrounding  villages  who  were  wont  to  present  themselves  before 
him  1*4 th  chlorosis.  Meinert  presses  this  kind  of  explanation  in  a  special 
form  :  he  attributes  chlorosis  to  tight  lacing  or  to  the  bells  worn  by 
women;    these  practices,  as  he  alleges,  lead  in  a  considerable  percent^igo 


of  woTTicii  to  spl  audi  nop  tosis  ;  be  I'efonls  gastroptosis  in  most  of  bia 
patients  who  sufi'ered  from  the  tiKi]:L«ly,  and  in  1 5  per  cent  ht>  reported 
movable  kidney.  Surely,  of  movahlc  kidiicj,  at  any  i^te,  this  is  an  ex* 
aggerated  proportion,  and  one  opposed  to  the  reckonings  of  all  physicians 
who  have  studied  these  dislocations  (voh  iv,  p.  342),  As  regards  the 
stomafh,  I  feel  impelled  to  snrofiise  that  in  many  cases  Meinert  must  have 
tiiken  toneleas  and  inUitted  stomachs  for  dislocated  stomaclis  ;  no  reports 
on  this  subject  are  worth  much  unless  the  line  of  the  smaller  curvature 
be  plotted  out. 

Estimates  of  the  hydrochloric  ncid  present  in  the  stomach  in  cases  of 
chlorosis  have  been  made  by  many  investigators*  In  some  this  acid 
was  found  in  excess,  in  some  in  defect ;  in  others,  ag;iin,  it  proved  to 
be  normal  in  amount.  Similar  results  would  probably  be  obtainetl  in 
any  group  of  sickly  young  persons. 

It  is  a  common  experience  that  many  girls  otherwise  healthy  and 
living  under  the  best  conditions  of  life  become  chlorotic :  perhaps  no  girl 
escapes  it  altogether;  some,  however,  show  it  but  little,  and  recover 
rapiilly.     The  secret  does  not  lie  in  inanition  or  dyspepsia. 

A  more  j>otent  cause,  perhaps,  is  emotion  ;  either  emotion  of  a  wearing 
and  long-continued  kind — such  as  love  sickness,  home  sickness,  and  the 
like,  or  shocks  of  a  more  sudden  onset  A  remarkable  case  of  this  kind 
came  under  my  notice  a  few  yeai*s  ago.  A  young  Irnly  became  very 
chlorotic,  and  her  cure  was  not  so  easy  as  usual  ;  however,  after  a  little 
patience  she  was  apparently  cured,  and  the  tieatmontwas  continued  until 
fear  of  relapse  had  aixitcd.  On  a  certain  evening,  soon  afterwanls,  tlie  other 
members  of  her  family  having  gone  out  till  a  late  hour,  she  went  to  bed 
alone.  At  midinght  she  was  awakened  liy  a  sense  of  st>me  presence  in 
the  room,  and  on  opening  her  eyes  she  saw  a  figure  in  white  moving 
across  it,  8he  lay  speechless  with  terror  until  the  apparition,  after  some 
pacings,  passed  out  of  the  room  again.  As  it  issued  from  the  room  she 
beciime  aware  that  the  ghost  was  the  butler  in  bis  night-shirt;  and  she 
sprang  out  of  bed  to  bolt  the  door  after  him.  As  she  did  so  he  returned 
towards  the  d\n)\\  and,  thnisting  agj^inst  it,  tried  to  re  enter  the  room. 
With  strength  renewed  l>y  fear  she  thrust  against  him,  and  after  some 
effort  she  secured  the  door.  The  man  hung  about  the  landing  for  some 
time,  and  she  sat  on  her  bed  in  an  agony  of  apprehension  until  her 
parents*  return  home,  about  four  o'clock  in  the  moriung.  It  turned  out 
afterwards  that  the  ]>oor  man  was  a  sleep- walkejv  and  his  promenades 
innocent  enough.  On  the  next  day,  however,  the  chlorosis  was  profound, 
and  she  was  lirotight  to  sec  me  again  in  a  worse  plight  than  licfore.  I  was 
assured  by  the  girl  a  mother  that  when  they  left  the  patient  on  the  evening 
of  the  alarm  she  was  to  all  appearance  well ;  by  daylight  next  morning 
she  was  seen  to  be  as  I  saw  her.  Other  cases  of  the  sjime  kind  are  on 
record.  Still,  such  a  mode  of  causation  is  uncommon,  and  probably 
dex>ends  u]>on  a  strong  proclivity  to  the  disease. 

frtjirmfm'  t ntjfUis.— The  fashion  of  attiibuting  chlnrosis  to  sexual 
disturbances  of  which  the  luitient  may  or  ma}'  not  be  conscious  is  passing 
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away.  The  fiiml  extinction  of  ihm  hypotliesiii  we  owe  ,to  Rolvitansky 
ami  Virehow,  wlio  proved  by  necmjr-^it^s  th.it  Jio  constant  morbid  coiidition 
of  the  organs  of  generation  is  found  in  these  cases  :  tlie  parts  may  he 
nornial ;  or  this  or  that  abnormal ity^  such  as  hypoplasia^  may  be  dis- 
covered :  but  all  or  any  are  of  an  incidental  kind,  and  present  no  common 
factor.  At  the  same  time,  if  epithelial  dt'bris  be  foimtl  repeatedly  in  the 
urine,  masturlmtion  must  not  be  forgutten,  and  corroborative  evidence  of 
the  habit  may  be  detected, 

Mt'sdfhisHc  h/paplada. — Morgagni,  Meckel,  Eokitansky,  and,  etiJl  more 
definitely,  Virehow  have  drawn  attention  to  a  peculiar  arrest  of  develop- 
ment of  the  ai'terial  system  found  after  death  in  certain  cases  of  chlorosis. 
[P^iJe  art.  "DiseaBes  of  Arteries*"]  Such  necropsies  arc  few,  for  it  is  only 
by  accident  that  cases  of  chlorosis  come  to  the  post-mortem  table.  In  the 
cases  before  us  a  very  strange  state  of  things  is  revealed.  The  aorti  may 
scarcely  admit  the  little  finger,  and  the  abdominal  pjrtion  of  the  vessel  may 
be  no  bigger  than  the  oidinary  iliac  or  femoral  artery.  This  remarkable 
arrest  of  development  is  seen  to  bo  but  a  part  of  a  general  arrest  through- 
out the  whole  arterial  system,  and  is  supposed  to  indicate  a  like  hypo- 
piasia  of  the  mesoblastic  layer  throughout,  including  the  blooti-fonning 
organs  ;  hence,  it  is  Sitid,  the  peculiar  anaemia.  This  explanation  is 
rather  of  the  dead-house  than  of  the  hedside.  That  a  disorder  so  common 
and  for  the  most  \)iirt  so  curable  should  flepend  upon  a  malformation  so 
grave  atid  so  incurable  as  this  aortic  and  general  vascular  hypoplasia  is 
on  the  face  of  it  highly  improbable.  Again,  bo  far  as  our  e\idencc  goes, 
the  arrest  may  occur  in  cither  sex  indifferently  (Hay em).  It  is  said, 
indeed,  tliat  Virehow  was  not  always  careful  to  exclude  the  cases  of  con- 
genital or  slow  heart  disease  with  which  a  hypi^plasia  of  this  kind  may 
be  bound  up  (Pyc  Smith).  Be  this  as  it  may,  Virchow's  doctnne  h.^is  a 
great  vogue  in  (Germany  ;  and  it  .voukl  ill  become  us  to  deal  tightly  with 
a  wcll'Cousidored  opinion  expressed  by  a  pathologist  so  eminent 

HiEJiutrrhage. — Loss  of  blood  is  a  common  and  direct  cause  of  amemia, 
and  has  been  assumed  to  be  the  primary  cause  of  chlorosis.  It  is  said 
that  in  many  ca«es  hiem<»rrhago  is  or  has  been  obvious  enough  j  whether 
in  the  form  of  menorrhagia,  epistaxis,  hiemorrhoida,  ha^matemesis,  or 
otherwise.  And  it  is  urged,  if  ha?morrhage  be  a  xera  cmtm^  and  in  a 
considerable  number  of  cases  an  immediate  factor,  may  not  hsemorrhage 
be  the  general  cause  ;  hjemorrhage  which,  if  it  issue  by  some  passage  un- 
observed, or  in  repeated  quantities  t-oo  minute  to  catch  the  eye,  may 
often  be  overlooked  ?  Such  impeiceptible  oonnga  have  been  supposed 
to  occur  into  the  stomach,  for  example. 

Now  we  have  seen  that  the  ana?raia  which  results  directly  from 
haBmorrhage  is  not  quite  identical  with  that  of  chlorosis ;  that  it  is 
revealed  rather  by  a  diminution  in  the  number  of  the  red  corpuscles 
than  by  their  defect  in  hjumoglobin  ;  this  proposition,  however,  is  far 
from  estEildished.  Yet  there  can  be  no  cfotiltt  that  chlorosis  occurs 
daily  in  which,  after  the  closest  in*^uiry,  no  hiemorrhage  can  be  seen  or 
heard  of:  and  in  respect  of  the  alleged  persistent  oozing  of  blocd  from 


mucous  surfaces  the  contents  of  the  stomach  have  Irfien  repeat<5rlly  tested 
without  the  discovery  of  SlUy  reactions  due  to  likHjd  or  sanguineous 
cttusion.  That  menstruation  or  othei'  idood  loss,  even  if  moderate, 
may  aggravate  chlorosis  its  certain,  and  araenorrlio^iip  therefore,  is  oft^^n  a 
protective  condition ;  but  on  the  other  hand  chlorosis,  as  we  all  know, 
may  occur  in  girls  Ijefore  the  appearance  of  menstruation.  The  effects 
of  haunorrhage  on  the  sj>ecific  gravity  of  the  blood  plasms  have  yet  to  be 
determineil. 

liuntjrs  hfjmlhm. — A  very  ingenious  hypothesis  in  explanation  of 
chlorosis,  and  of  the  behaviour  of  iron  in  the  cure  of  it,  has  l>een  pri> 
posed  by  Bunge.  1  will  set  forth  the  hypothesis  in  the  lucid  words  of 
Professor  Stockman  : — 

**  Bunge  holds  that  the  ordinary  prepiirations  of  iron,  including  the 
so-called  albuminates  and  pci*tonates,  cannot  be  absorbed  from  the 
alimentary  canal.  He  points  out  that  ordinarily  the  iroti  of  the  red 
corpuscles  ia  formed  from  the  organically  combined  iron  in  the  food, 
which  is  something  like  haemoglobin  in  constitution,  ami  can  be  readily 
absorbed  and  readily  converted  into  huemoglobin.  From  milk  and  yolk 
he  isolated  such  an  organic  combination.  But  lie  admits  that  inorganic 
iron  preparations  are  caj>able  of  curing  chlorosis,  and  explains  this  as 
follows.  In  chlorosis  digestion  is  disturbed  with  formation  of  sulphur- 
etted hydrogen  and  alkaline  svdphides  in  the  bowel.  These  condjine  with 
and  separate  out  the  organic  iron  of  the  foud,  and  snlfihide  is  formed,  an 
inorganic  compound  which,  according  to  Bunge,  cannot  he  al)sorbed; 
hence  the  blood  loses  its  necessary  supply  of  iron,  and  chlorosis  results. 
When  inorganic  iron  is  given,  however,  it  combines  with  and  neutralises 
the  sulphuretted  hydrogen,  and  thus  protects  the  organic  iron  of  the  food, 
which,  therefore,  becomes  absorbed,  and  goes  to  form  hit^moglobin.  In 
support  of  this  view  ho  adduces  the  received  opinion  that  large  doses  of 
iron  arc  neces^sary  for  the  cure  of  chlorosis,  and  this  he  says  is  becatise 
large  amounts  are  necessary  to  neutralise  all  the  sulphuretted  hydrogen 
in  the  bo  wet  Further,  he  states  on  the  attthority  of  Zamlcr  that  hydro- 
chloric acid  cures  anaemia  more  siitisfactorily  than  iron  floes,  because  it  is 
antiseptic,  and  prevents  formation  of  sulphnretteil  hydrogen  in  the  bowel.'* 
Now^,  as  Stockman  adds,  *nhe  presence  of  iron  in  our  food,  in  the 
tissues  and  excretions  of  the  body,  its  constant  ingestion  and  exeretion, 
and  the  small  quantities  with  which  we  have  to  deal,  apparently  place  a 
complete  barrier  in  the  way  of  rigidly  proving  by  chemicfvl  methods  that 
it  is  or  is  not  al*sorbed." 

Stockman  met  these  difficulties  by  other  expedients.  First,  in 
certain  well-marked  cjises  he  removed  the  j)roblem  from  the  sphere  of 
the  lioweb  and  endeavoured  to  brim?  about  the  cure  of  chlorosis  In'  in* 

o  •  ^ 

jecting  iron  subciitaneously.  Secondly,  he  administered  sulphide  of  iron 
by  the  mouth,  a  preimraiion  wdiich  cannot  Uike  up  more  sidphur,  and, 
being  non-astringent,  cannot  be  credited  with  any  tonic  efTeet  on  the  bowel 
such  as  might  promote  its  absorptive  activities.  Thirdly,  he  administered 
bismuth,  manganese,  and  other  drugs  which  have  a  like  ]>ower  of  neutmlis- 
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ing  sul^vhiiretted  hydrogen,  and  wLich  should  therefore  have  a  like 
curative  power  in  chlorosis.  The  results  of  those  observations  were  as 
follows:  both  in  his  own  cases,  and  in  the  rases  of  others  who  had  given 
iron  siibeu  til  neons  ly  for  other  reasons,  iron  thus  administered  snlv 
<'Utaoeously  cnred  chlorosis,  though  the  method  is  one  which  has  its 
d  raw  hue  ks  ;,  Dr.  Witrfvinge  of  Stockholm  ciirril  a  series  of  cases  by  sub- 
oiUaneous  injection  of  iron,  and  found  that  thus  ustd  one  fifth  of  the 
ordinary  doses  of  the  metal  sufficed  :  the  cure  of  ehlorosis  seems  then 
to  l>e  by  absorption.  Secondly,  sulphitJe  of  iron  proxed  a  satisfaetory 
means  of  cure*  Stockman  also  emphasises,  what  many  of  us  had 
noted,  that  reduced  iron  cures  chlorosis  in  doses  too  small  to  have 
any  sulxstantial  ctTcct  in  neutralising  siii[tliurctted  hy<lrogen.  I  may 
add  that  patients  have  complained  to  mo  tliat  reduced  iron  seems, 
indeed,  to  have  the  utipleiisant  projierty  of  disengiiging  snliihuretted 
hydrogen  in  the  bowel,  so  that  the  drug  is  sometimes  quietly  shirked 
by  the  patient.  Thirdly,  Stockman  found  that  bismuth,  '^vhich  would 
absorb  even  more  sulphuretted  hydroL^en  than  iron,  is  nevertheless 
(juite  inefficacious  in  the  treatment  of  chlorosis.  Kknzinsky  speaks, 
therefore,  in  paraciox  when  he  says  that  *'  from  all  the  hundred- 
weights of  iron  given  to  ana^mics  dunng  centuries  not  a  single  blood- 
corpuscle  has  been  formed."  Stockman  thinks  that  iron  is  absorl>ed  as 
other  salts  are,  the  ferric  salts  being  reduced  to  feri'ous  in  the  intestine ; 
and  that  the  buiUlingof  it  into  organic  combinatiuns,  which  are  of  varions 
degrees  of  intimacy,  is  dune  in  the  liver.  I>r,  Mackay  stated  at  tbe 
Toronto  Congress  in  1897  that  iron  is  ahsorlied  l>y  the  epithelial  eelU 
of  the  villi,  the  iron  of  haemoglobin  being  taken  up  as  hiematin.  He 
adds  that  the  metal  is  passed  inwards  by  the  leucocytes.  Binz  has 
stated,  I  think,  that  an  early  eiTect  of  iron  in  chlorosis  is  a  multiplication 
of  leucocytes.  That  they  are  increased  in  total  number  rather  than 
drawn  from  their  hiding-places  would  be  difficult  to  prove ;  at  any  rate 
they  may  be  more  busily  employed.  That  ** inorganic  iron"  given 
as  a  remedy  does  no  more  than  stimulate  the  atonic  intestine  to  absorb 
the  iron  (Koliert)  seems  iraproljable.  Bunge's  ingenious  suggestion  seems, 
then,  to  bo  w^ithout  foundation. 

Toxic  raitsfs. — ^That  chlorosis  is  due  to  the  influence  of  some  toxin 
in  the  system  is  a  speculation  which  must  have  presented  itself  to  many 
minds ;  and  not  a  few^  jKithologists  have  busied  themselves  with  hypo- 
theses of  this  kind,  from  the  inevititble  microlie  to  the  mere  al^sorption  of 
fiscal  juices  from  the  constiiMitcrl  bowel,  or  the  presence  of  nric  acid  in 
the  blood  (Haig).  Bunge  s  hyjjothesis^  indeed,  rests  upon  some  such  pos- 
tulates in  respect  of  toxic  agents,  though  in  his  view  the  toxins  in  the 
bowel  act  imlircctiy  and  within  the  canal  The  toxic  hypotheses  of  chlo- 
rosis de|>eml  for  their  proof  on  the  discovery  of  such  injurious  agents  in  the 
blood  or  excretions.  The  simplest  of  them  is  that  popularised  by  the  late 
Sir  Andrew  Clark^  who  earnestly  argued  that  the  impoverishment  of  the 
blood  in  this  malady  is  directly  cine  to  constipation  of  the  bowels  ;  this,  he 
said,  brings  about  an  accumulation  of  the  products  of  decoratK)sition  in  the 


alimentary  canal  wbich,  passing  thence  into  the  blood,  poiaon  it  either  in  its 
prime  or  at  its  sources.  Stockman,  Simon,  and  other  ol»s^ervers  who  have 
tabulated  ciiscs  with  this  problem  in  view,  point  out  that,  in  the  first  place* 
only  about  half  of  the  cases  of  ehlorosis  present  constipation  ;  while,  on  the 
other  hand,  constipated  people  who  do  not  sufTer  from  chlorosis  are  com- 
mon in  both  sexes.  When  Clark  published  his  paper  I  paid  close  attention 
Uj  this  point,  and  accepted  no  mere  routine  reply  to  my  lufjuiries  into  the 
state  of  the  intestinal  functions;  and  I  likewise  found  reason  to  believe  that, 
when  the  cases  are  excluded  in  which  constipation  is  attributable  to  the 
iron  administered,  chlorotic  women  are  not  more  eonstipated  than  other 
women.  Wc  shall  see  presently  that  this  hyjx>thesis  of  toxicity  is  not 
without  consideralile  importance  in  the  field  of  thempeutics ;  no  one 
hiis  even  pretended  to  show  that  chlorosis  is  to  l»e  cured  by  purgatives 
alone,  yet,  on  the  other  hand,  I  detect  in  almost  all  writers  on  chlorosis  a 
temptation  to  rely  on  the  toxicity  of  the  bluod  hi  one  direction  or  another. 
Even  Lloyd  Jones,  believing  as  ho  docs  that  chlorusis  is  Ijut  an  abnormal 
intensity  of  a  normal  storage  process,  fortifies  himself  w*ith  an  argument 
out  of  the  Bitrae  quiver ;  he  has  tested  the  ovariiui  system  for  such  a 
poison,  so  far  without  success,  and  still  hiis  his  eye  on  the  uterus  as  an 
alternative  source*  Van  NtmiYJen  (36)  and  Arcangeli  are  likewise 
disposed  to  assume  some  perversion,  absencOj  or  excess  of  an  ovarian 
internal  secretion  as  a  factor  in  chlorosis.  Chvostek  reported  that  in 
twenty-one  cases  out  of  fifty  six  he  found  the  spleen  erdargcd ;  thirteen 
times  it  B'as  palpal>le  :  thus  he  also  is  led  to  sui>port  the  alleged  kinship 
between  chlorosis  and  splenic  tauiemia.  Clement,  if  I  undersbind  him  aright, 
looks  for  the  toxin  or  infective  agent  outside  the  body  ;  and^  partly  on 
analogy,  considers  that  chlorosis  should  be  classed  with  the  infectious  dis- 
eases. He  tells  the  story  of  an  epidemy  which  occurred  in  a  small  village, 
during  wddeh  eight  young  girls  w^ere  attacked  with  fe>irile  symptoms  and 
enlargement  of  the  spleen ;  phlegmasia  all>a,  dry  i)ericarditisj  and  i)leurisy 
were  among  the  complications,  Aniemic  these  paticTits  were  no  doid)t,  but 
few^  readers  will  he  con^^nced  that  the  malady  under  wdiich  they  suflercd 
was  chlorosis.  Against  these  allegations  of  enlarged  spleen  I  may  siij 
that  Simon  and  Schrott,  both  of  whom  hsul  their  attention  directed  t^  this 
pointy  found  this  eulargcment  in  one  case  each  [mk  *^  Spleen  in  AntBmia," 
vol.  iv.  p.  522  ;  and  art  "  Splenic  Aneemiaj"  p.  539  of  this  volume]. 

Pick  finds  the  source  of  the  blood -poison  in  another  place,  namely, 
in  a  dilated  stomach.  His  cure  for  chlorosis  is  lavage.  Nothnagel  takes 
sultstantially  the  same  view  of  the  matter  as  di<l  Clark,  Now,  no 
doultt,  certain  poisons  do  reduce  the  l>k>od  ;  such  jioisons  as  lead,  arsenic, 
syphilis,  those  of  acute  rheumatism,  Bright's  disease,  and  pernicious 
aniemia,  and  so  forth  ;  but  it  is  a  superficial  way  of  looking  at  things  to 
say  that  anaemia  liere  and  antemia  there  must  he  duo  to  like  causes. 
If  we  are  to  listen  to  comparisons  of  this  sort  we  must  have  the  specific 
gravity  of  the  blood-serum  in  all  ciiaes,  and  from  it  we  must  learn 
whether  these  anicmias  are  all  of  the  same  kind  ;  that  is,  whether  the 
blood  plasma  keeps  up  to  the  standard  of  healthy  or  even  rises  above  it^ 
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while  that  of  the  whole  blood  falls.  Jones  tells  that  such  is  the  feature 
of  chlorosis  ;  and  Hayem,  Stockman,  indeed  all  careful  students,  tell  us 
that  in  expenments  and  observations  on  this  subject  regard  must  be  had 
to  the  kinds  of  the  changes  in  the  blood.  Chlorosis,  as  Immermann  well 
says,  "  mainUiins  its  individuality  in  the  teeth  of  all  the  attempts  that  have 
been  made  to  merge  it  in  the  great  ocean  of  anaemia." 

Again,  in  ana3mia  there  is,  or  often  is,  no  evidence  of  poison  in  other 
parts  or  excretions  of  the  body.  For  example,  Simon  (50)  says  that 
indican  is  not  found  in  the  urine  of  the  chlorotic  ;  and  Rethers,  by  a  series 
of  important  investigations,  seems  to  have  shaken  the  foundations  of  the 
toxic  hypothesis,  by  showing  that  in  9  out  of  18  cases  of  ordinary  and 
severe  chlorosis  the  ethereal  sulphates  were  absent ;  and  that  in  the  re- 
mainder there  was  no  uniform  or  considerable  appearance  of  them.  Von 
Noorden,  who  (p.  347)  discusses  this  point  clearly,  quotes  Hennige  and 
Heinemann  to  the  same  effect ;  and  Stockman  adds  the  testimony  of 
Morner.  The  secret  of  the  causation  of  chlorosis  does  not  seem  to  lie, 
then,  in  a  foul  state  of  the  intestine,  or  in  the  absorption  of  some  poison ; 
the  evidence  lies  in  the  direction  of  diminished  manufacture  and  meta- 
bolism rather  than  of  accelerated  destruction.  The  very  poorness  of  the 
urine  in  many  cases  of  definite  chlorosis,  its  actual  deficiency  in  colouring 
matter,  indicates  that,  instead  of  an  excessive  breaking-down  of  blood  cor- 
puscles, such  as  results  from  the  absorption  of  poisons  of  the  kind  under 
consideration,  the  life  of  the  red  cells  is,  on  the  other  hand,  prolonged. 

There  seems  to  be  a  certain,  though  probably  not  a  very  intimate, 
association  between  chlorosis  and  Graves'  disease.  Chvostek  gives 
seven  cases  of  chlorosis  associated  with  Graves'  disease.  Lloyd  Jones 
and  others  also  note  some  fulness  of  the  thyroid  in  many  cases.  I 
have  observed  the  same  coincidence;  but  without  a  calculation  of  the 
frequency  of  some  fulness  of  the  thyroid  in  healthy  women  it  is  not  easy 
to  express  an  opinion  on  the  point.  Professor  Stocknuin  supposes  that 
chlorosis  de{)end8  mainly  upon  two  causes  ;  namely,  on  insufficient  food  at 
the  age  of  development,  in  which  conclusion  he  is  supported  by  Simon,  and 
on  the  persistent  effects  of  incidental  haemorrhages,  menstrual  and  other, 
which  may  ])e  positively  excessive,  or  relatively  excessive  in  the  individual 
case.  When,  however,  we  regard  the  many  contingencies  to  which 
the  operation  of  these  several  causes  are  0}>en,  the  piirtiality  of  their  in- 
cidence, and  the  many  ciises  in  which  these  factors  produce  disorders  other 
than  chlorosis — such  as  mere  emaciation  and  debility,  with  a  fall  in  the 
proteid  value  of  the  blood — I  repeat  that,  in  my  opinion,  we  have  to  look 
for  a  more  uniform  cause,  one  more  indej)endent  of  contingencies ;  such, 
perhaps,  as  that  proposed,  rightly  or  ^vrongly,  by  Dr.  Lloyd  Jones. 

I  fear  Dr.  llc'iig's  uric  acid  hypothesis  has  little  to  support  it; 
against  it  we  find  on  all  hands  that  the  excretion  of  nitrogen  in  chlorosis 
is  rather  diminished  than  increased.  Griiber,  moreover,  found  the 
alkalinity  of  the  blood  up  to  the  normal  standard,  and  even  above  it;  and 
Von  Noorden  tells  us  that  Peiper,  Kraus,  Rumpf,  and  Dronin  corroborate 
this  statement. 
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Pathology. — In  the  discussion  of  the  causation  of  chlorosis  we  ha%^e 
dealt  iucideiitiillv'  with  matters  of  iKithr>iogy  or  pathogeny  ;  the  remain* 
ing  part  of  the  subject  will  not  (ietuin  us  long.  On  pricking  the  finger 
of  a  chlorotic  patient,  hloudless  as  filie  may  appear,  thi5  blomi  springs 
forth  freely,  more  freely  than  in  antemias  of  other  kinds  ;  the  colour 
also  is  d liferent ;  the  red  eoq>uscles  1  icing  fewer,  the  Ijlood  transmits  light 
more  readily  and  the  coloiu^  is  l^righter  ;  it  is  liri^ht  red  or  even  Iwniers 
on  orange.  The  gpecific  gravity  !jf  the  blowi  is  easily  tested  l*y  Roy  8 
method,  but  that  of  the  plasma  loss  readily  ;  \\\v  this  a  centrifugal  machine 
i-i  rei]uired.  The  specific  gravity  of  the  blood  ia  reduced  ;  that  of  the 
plasma  is  steady,  or  possibly  even  raised.  Dr.  Lloyd  Jones  tells  us  that 
the  mejin  specific  gravity  of  the  Tilood  rises  in  both  sexes  alike  till  puberty  ; 
at  this  period,  ho\vevei\  that  of  the  man  slill  rises,  while  that  of  the 
woman  falls.  Taking  the  blood  of  cbildhood  (two  to  three  years)  at  1050, 
that  of  a  young  man  of  seventeen  may  be  1058;  of  a  3'oung  wuman  1 055*6. 
These  observations  have  been  made,  of  course^  under  dietetic  and  other  con* 
trols.  From  the  age  of  seventeen,  then^  Jones  finds  that  the  mean  specific 
gra^-ity  in  man  still  rises ;  in  woman  it  remains  low  till  twenty-five,  after 
which  age  it  rises  to  1055  or  I<i56.  Coineidently  with  these  changes  in 
the  blood  general  metal)olism  is  Icsscnecl,  for  the  excretion  of  curboinc 
acid  and  of  urea  also  falls  (Landois  and  Stirling).  Iji  l^he  Cliarts  herewith, 
which  I  am  enaliled  by  the  kindness  of  Dr.  Lloyd  Jones  to  publish,  these 
chfiuges  are  well  exhibited.  Whether  the  hiemoglubin  lie  increased,  nn- 
affeetod,  or  decreased  during  or  by  menstiuation  sooms  as  yet  undot^^nnineJ. 
I  may  repmt  that  Dr.  Jones  says,  spejiking  genei-ally,  that  the  specific 
gravity  of  the  14ood  stands  at  a  lower  mean  in  women  who  have  many 
brothers  and  sisters  ;  that  indeetl  the  specific  gravity  may  he  taken,  approxi- 
mately, as  a  gauge  of  fertility,  the  change  in  the  blood  in  chlorosis  being 
an  extreme  fiuetuation  of  a  physiological  quality  of  the  child -I tearing 
period  of  life.  Every  girl,  then,  may  be  regarded  as  potentially  chlo- 
rotic, and  perhaps  none  ] Misses  through  young  womanhood  without  some 
ph,ase  of  the  clisorder.  The  boundary  between  the  physiological  and  the 
patholo'^ical  states,  if  Lloyd  Junes*  conclusiona  are  to  be  accepted,  is  an 
arbitrary  one. 

The  specific  gravity  of  the  serum  diflers  little,  if  at  all,  from  that  of 
health  ;  if  anything,  it  tends  to  rise.  That  \A  the  hlcx>d  falls  as  a  whole  by 
the  diminution  of  the  volume  of  the  red  corpuscles  or  of  their  haemoglobin, 
usually  of  both  ;  changes  which  are  commonly  recognised  in  chlorosis. 
In  twenty  six  cases  t^ibulat^d  by  Jortes  (p.  22)  the  fall  of  the  rnmd>er  of 
red  corpusck's  comes  out  strongly,  so  strongly  as  to  teach  us  that  this  fall, 
taken  together  with  a  like  fall  in  haemoglobin  value,  is  more  chnracteristic 
of  chlorosis  than  we  are  woot  to  suppose  ;  at  the  same  time  the  proteid 
value  of  the  blood  keeps  steady.  The  alkalinity  of  the  blood,  eBpecially 
of  the  plasma,  as  here  said,  is  usually  increased. 

The  reader  thus  perceives  that  the  features  recognised  in  chlorosis  are 
the  converse  of  those  seen  in  some  other  forms  of  an  semi  a,  such,  for  ex- 
ample, -18  ankylostoma  and  pernicious  amumia. 
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yam  of  ftiie,  tod  tbo  romlta  of  otwttrvutiou^  upon  130  young  woiuen  with  cWotobU.    (Lloyd  Jonoa.) 

Ii*  Professor  Stockmiiu's  oo  less  careful  inquiries  the  bearing  of  diet  on 
chlorosb  13  estimate! J.  That  the  iron  nc«'<lo<l  for  the  blood  is  absorbed 
bom  tbe  food  seems  probable,  nii\%  it  is  pro\ed  It  is  certiiiii  that 
the  chick  gets  iron  from  the  yolk,  and  the  suckling  from  tho  milk. 
Stodan&Q  has  estimated  our  sources  of  tliis  meUiL  He  takes  the  issue  of 
iron  daily  as  yV  of  a  grain,  and  he  fouml  that  the  daily  food  of  fift-een 
healthy  persons  contained  iron  at  the  rate  of  ^^^  t^)  J^  of  a  grain  ;  thus  tho 
supply  is  equal  to  the  denmnd  :  moreover,  detained  io  the  Hver,  there  is 
a  store  of  disengaged  iron,  the  precipitate  of  defunct  corpuscles^  which 
«cts  as  a  reserve  ;  in  healthy  livers  Stockman  found  from  2|\j  to  4  J  grains 
frf  iL  Now  if  wo  conn>;ire  this  estimate  with  the  stale  of  chlorosis  we 
find  a  derangement  of  these  relations.  Although  in  women,  owing  to 
menstruation  and  so  forth,  the  reserve  iron  in  the  liver  is  less  than  in 
men,  yet  their  fotxi  is  apt  to  contain  a  smaller  supply  of  the  metid.  In 
the  habitual  diets  of  four  chlorotic  women  St{>ckman  fournl  iron  in  tho 
respective  quantities  of  j\jr  to  .iV  of  ^  gr*iin  a  d;iy  ;  so  that  if  iron  be 
e-sc^iping  at  a  rate  '^f  j\  of  a  grain  daily,  the  red  cor[iuscles  may  well 
starve,  Coppola  and  other  ol  (servers  fed  aninmls  (cocks  and  dogs)  on 
food  from  which  all  iron  had  previously  been  removed ;  the  hiemoglobin 
value  of  the  corpuscles  soon  fell,  but  was  readily'  replaced  on  tho 
administration  of  inorganic  iron.  It  was  found  that  on  a  noii-ferruginous 
diet  the  hiBmoglubin  fell  35  per  cent  It  is  to  Vie  remembered  that  the 
iron  is  held  in  various  degrees  of  intimacy  in  the  articles  of  diet ;  in  some 
organic  molectdes^  as,  for  example,  in  tho  protoplasm  of  cells  and  nuclei, 
the  combination  may  be  so  intimate  that  ordinary  tests  fail  to  detect  it ; 
and  the  metal  has  to  be  recovered  l>y  incineration  (Zaleski,  Vay).  In 
ordinary  auferaia  of  an  accidental  kind — as,  for  instance,  after  an  occasional 
haemorrhage — the  food  iron  commonly  proves  to  be  suthcicnt  for  tho 
restoration  of  health  ;  although,  if  20  grains  of  iron  be  lost,  the  food 
may  ho  long  in  making  it  up*  1  have  said  that  the  defect  of  tho 
blood  in  chlorosis  usually  extends  to  the  numlier  of  corpuscles  as  well  aa 
to  tho  hiemoglobin  contents.  Both  Stockman  and  Lloyd  Jones  insist  ofi 
this  defect;  Stockman,  iu  his  cases,  reports  a  **  striking  deticiency  of 
red  eorpuseleg  as  well  as  of  hiemoglobin,"  A  deficiency  down  to  two 
millions  may  be  observed,  but  it  rarely  falls  lower.  Stockman's  highest 
figure  was  UG  per  cent,  his  lowest  20  per  cent.  In  four  days  after 
beginning  ferruginous  remedies  the  cortmsclea  go  up  with  a  bound,  and 
in  1 0  or  1 4  days  reach  the  normal  standard ;  the  hairaoglobin  rises  muth 
more  slowly,  and  two  months  after  the  beginning  of  treatment  may  still 
be  tlefective.  Deformity  of  the  red  corpuscles  is  not  a  feature  of  chlorosis 
as  it  is  of  pernicious  amemia  ;  but  a  considerable  i>roportion  of  them  mai'  bo 
under-sized,  even  when  full  aIIovv^T.nce  is  made  for  tho  presence  of  microcytes, 
and  tlieir  vitality  is  said  to  be  low  ;  that  is,  their  histo-chemical  properties 
fall,  and  they  fade  before  doing  full  work.  The  relations  of  water  and  of 
aalt«  to  the  serum  of  the  blood  are  less  easy  to  discuss  :  the  steady  specific 
grjivity  of  the  proteids  in  the  plasma  wotild  indicate  that  there  is  no 
tendency  to  hydra^mia.     It  seems  probable  that  the  amount  of  water 
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stands  in  some  definite  relatkm  to  tlie  proteid  constituents,  as  its  presence 
is  not  a  mere  dilution,  but  a  comMnatiou  with  tlicse  suhsUmces:  in  like 
manner  the  salts  arc  related  to  the  state  of  the  prot^ids  and  to  the 
cell  activities.  For  the  present,  however,  it  does  not  seem  that  these  are 
jKjinifi  of  primary  imijortfinee  in  chlorosis, 

CtXf//iJ«/ww  is  slower  in  chlorotic  blood,  outside  the  bodj%  notwithstanding 
the  tendency  to  thrombosis  within  it;  the  clots  are  scanty,  and  the  hl)rinti;L;en 
is  less,  facta  which  are  not  easy  to  reconcile  with  such  an  accident.  A  slow 
venous  blood -stream  may  account  for  the  tendency  to  thrombosis. 

W©  can  only  guess  at  the  mass  of  tite  hioml  in  any  case  ;  in  many  ansemiaa 
wo  have  seen  that  the  mass  of  the  blood  seems  to  he  diminished,  the 
bloud  issues  slowly  from  a  puncture  ;  in  chlorosis  the  fulness  of  the  vessels 
seems  to  point  to  a  persistence  of  the  normal  bh>od  mass,  and  such  is  the 
assumption  of  most  writ  el's.  Dr.  Lloyd  Jones  thinks  that  the  dysfiepsia 
of  chlorosis  is  due  to  an  accimndation  of  l>lood  in  the  great  veins  of  the 
abdomen,  the  dilatiition  of  which  he  attributes  to  some  intluence  on  the 
splanchnic  nerves.  If  there  be  an  incre^iso  in  the  mass  of  the  blood,  there 
may  be  an  actual  **  plethora  serosa,"  with  or  without  hyperalbuminosis. 
If  the  aorta  1x>  small,  there  may  be  a  relative  pK^thora.  In  some  cases  of 
prolonged  chI<jrosis  there  may  possibly  l*e  some  mcsoblastic  hypoplasia  of  a 
transient  kind,  an<l  the  capacity  of  the  arterial  tree  may  grow  with  its  nutri- 
tion and  its  contents.  In  ordinary  cases,  however,  the  plasmatic  elements 
of  the  blood  seem  to  be  sufficient  for  vegetative  growth  ;  chlorotic  girls  do 
not  lack  size^  nor  do  they  fall  away  from  the  main  lines  of  development. 

On  the  other  hand,  the  heart  and  vessels  are  subject  to  deterioration  of 
a  somewhat  serious  kind.  The  arteries,  and  especially  the  aortji,  near  the 
origin  of  its  ascending  portion,  may  present  on  the  inner  coat  didl  yellow 
s^wtsand  strife;  indeed,  superficial  erosions  of  some  extent  may  be  detected. 
The  striae  may  also  bo  seen  in  the  descending  portion  on  its  posterior  inner 
aspect,  between  the  intercosLal  and  lumbar  arteries  (Virchow).  These 
patches  and  streaks,  when  examined  microscopically,  are  found  to  consist  of 
minute  dots,  each,  according  to  Virchow,  being  a  fatty  connective  tissue 
corpuscle.  The  heart  is  commonly  of  normal  size,  but  it  may  l»e  moder- 
ately dilated.  Yah  ular  fliseasc  is  rare,  fis  is  ordinary  atheroma  ;  but  fatty 
degenenition  of  the  heart  is  a  feature  of  chlorosis,  as  of  all  ancemias.  The 
change  is  primary,  and  is  best  seen  in  the  papillary  muscles,  especially  of 
the  left  ventricle,  as  spots  and  stria* ;  healthy  fibrils  being  mLxed  with  fatty. 
Virchow  also  describes  fatty  degeneration  in  the  capillaries. 

The  renal,  hepatic,  and  gastric  cells  are  fatty  also,  and  all  the  organs 
are  pale.  The  atonic  stomach  may  be  dilated.  The  spleen,  marrow,  and 
lymphatic  glatids  are  not  imderstood  to  be  abnormal 

Symptoms.- — The  chlorotic  girl  is  known  in  every  consulting-room, 
public  or  private.  The  disCrise  is  no  respecter  of  rank  or  of  fortune. 
Whether  her  aspect  at  first  sight  be  indicative  of  the  flisease  or  not,  her 
characteristic  complaint  is  dyspnoea,  Dyspncea,  due  probably  to  incessant 
stimulatinii  of  t!io  bulb  by  suboxidised  bk>od,  is  more  persistent  and 
incapacitating  in  chlorosis  than  in  any  other  disorder,  except,  of  course,  in 

VOL.  V  2  K 


advanced  organic  disease  of  the  heart.  Many  of  these  ptatients  bear  in  their 
feutiires  the  ehissical  sign  of  their  mulady,  but  not  so  all  of  them ;  mmy 
of  them  carry  some  colour  (chlorosis  tiortdii) ;  but  in  my  experience  all 
suffer  from  dyspmea,  and,  however  insidiously  it  creep  on — for  the  disease 
may  attack  acutely  or  insidiously — the  patient  is  never  unaware  of  it 
If  she  be  asked  whether  she  iian  trip  upstairs  as  she  was  wont  to  do  a 
few  months  previoiislvi  her  answer  will  bring  the  physician  near  to  his 
diagnosis,  I  have  said  that  nuiuy  chlorotic  girls  carry  some  colour,  indeed 
a  high  coloiu*.  In  pa^t  years  this  was  a  little  puzzling  to  me,  as  no  doubt 
to  others  also  ;  but  we  have  now  leiuned  to  look  below  the  surfiR'e,  and  ! 
see  that  Sttakman,  Lloyd  Jones,  and  many  others  deal  ^nth  this  aber> 
rancy,  and  point  out  why  even  a  high  colour  may  not  be  inconifmtible  with 
chlorosis.  It  is  siiid  that  the  conspicuous  chlorotic  is  a  blonde  ;  but  surely 
we  see  many  blondes  who  in  spite  of  an  assured  chlorosis  have  some 
carmine  in  their  cheeks,  und  many  brunettes  who  arc  pde  enough  and 
green  enough  to  reveal  their  disorder.  Much  depends,  I  siLspect,  upon  the 
skin  of  the  individual ;  a  fair  and  clear  skin  takes  the  alabaster  c>r  old 
wax  colour,  a  brown  and  a  muddy  or  thick  skin  docs  not.  We  have 
blondes  with  bad  complexions  and  brunettes  with  transparent  complexions. 
Transparent  skins  are  often  seen  in  the  dark  women  of  the  so-called 
Iberians  among  ourselves,  and  chlorosis  is  manifest  enutigh  in  them  ;  on 
the  other  hand,  I  know  many  blondes  who  have  not  presented  the  standard 
tint  of  chlorosis,  although  suflTeriiig  from  it  in  no  slight  measure :  in 
such  persons  a  thick  complexion  conceals  or  moch'fies  the  chanictoristic 
tints ;  grayness  or  sjillowness  takes  the  place  of  marble  or  alaliaster,  and 
chloasmic  tints  may  be  seen  here  and  there  on  the  temples  and  about  the 
knuckles  and  other  joints.  Such  women  do  not  ftnsh  readil}^  or  deeply, 
and  their  limbs,  often  rough  and  hairy,  do  not  offer  a  good  surface  for 
the  disj^lay  of  the  changes  of  the  lilood.  The  upper  part  of  the  chest, 
bared  for  the  stethoscope,  may,  however,  manifest  the  peculiar  hue  ;  a 
pallor  may  be  detected  also  in  the  lachrymal  caruncle,  on  the  under  side 
of  the  conjunctiva  and  the  mucous  membrane  of  the  mouth ;  the 
sclerotics  may  be  blue,  the  pupils  dilated,  and  the  ear — that  useful  signal 
of  variations  in  the  eohun-  of  the  blotKl — may  be  white.  The  nails,  also, 
and  the  blue  veins  on  the  skin  may  have  their  story  to  tell^     The  pupils 

^  For  the  foUowiDg  ingenious  mttbod  of  meoADriiig  the  oxidising  activity  of  tht?  blocxl  io 
chlorosis  I  cau  wy  uothiuj^^  uf  my  own  e^iivri^fmu; :  I  themfnte.  ptit  it  iuto  a  not<5»  Tlie 
passage  is  tn£li6lfttdd  ttml  a  little  abbreviated  from  Henocqiie,  *'  L'hematoscopi*,**  Gaz.  hefiiL 
Oct.  23,  1886,  and  April  1,  1887.     It  is  quoUd  by  Gilbert  (10). 

The  re^daction  of  oxyiia?raoglobin  itilo  bwiiiioglobiu  in  tlie  tissnes  can  he  <i«!temjitie<l  by 
apectrostiopic  tixumiDatiou  of  tbes  hhKnX  tbrou|u;h  the  tbmiib-nail*  Tlm»  tbu  llrnt  baud 
chaTuctoristic  of  oxybafinogbibiii  may  be  sct'ti,  Kfrnittiiiies  the  w-cotid  also.  If  n  ligAture  be 
tliftl  round  the  phalanx  the  banrb  disappear,  the  ydlow  on  the  k'Vel  of  the  line  D  renp})eft]% 
which  wivi  eooeealod,  nnd  then  the  bamis  vaimh.  The  ligatnre  i&i)1ates  in  the  thumb  at 
ctsrtaiu  qnantity  of  oiygisnAteil  blood,  which  for  a  certain  time  exhibits  the  hiindii  af  oxyhipmo- 
globin  ;  i\w  latter  gives  olT  itn  oxygen  to  the  tissneft,  i«  redueed,  ami  the  ali8<jrption  Vwiad  U 
no  longer  inteiiMe  enough  to  trnvurjit':  the  nail.  In  the  normal  state  this  proet»»  uceupiiss  70 
geconds,  and  the  qnaivtity  of  oxyhivmo^ilobin  thua  T«dnce*l  is  0'20  per  sBcoud.  Tbi*  h  taken 
II.H  the  unit  of  reduction.  In  chlorosis  the  oxidising  activity  foils  to  0 '65-0*19  of  ibui  unit ; 
the  mean  fall  being  0*41. 
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are  often  dilated,  brightening  the  eye,  though  the  face  is  often  described  as 
inanimate  and  puffy ;  perhaps  this  word  '*  puffy  "  is  not  a  very  accurate 
one.  If  chlorosis  be  a  disease  in  which  the  proteids  of  the  blood  are  not 
wanting,  and  if  the  mass  of  the  blood  bo  not  diminished,  the  face  may 
retain  its  ordinary  contours  and  yet  seem,  as  it  were,  puffed  by  contrast 
with  other  signs  suggestive  of  serious  ill  health.  In  this  kind  of  chlorosis 
epistaxis  may  occur,  even  profusely.  It  is  preceded  by  a  sense  of  fulness 
and  discomfort,  and  is  followed  by  a  sense  of  relief.  In  the  anaemias  of 
malaria,  plumbism,  or  cancer,  the  vessels  are  more  empty  and  the  face 
more  shrunken.  Chlorotic  girls  still  blush  readily  enough,  and  even  in  the 
height  of  an  attack  of  their  malady  some  of  them  never  lose  a  vivid  carmine 
on  the  malar  eminences.  There  is  another  peculiar  sign  to  be  seen  in  the 
face  :  Dr.  Lloyd  Jones  says  that  if  a  healthy  person  be  asked  suddenly  to 
look  up  at  the  ceiling,  without  moving  the  head,  the  eyebrows  are  raised 
and  the  forehead  is  thrown  into  horizontal  folds  by  a  contraction  of  the 
anterior  portion  of  the  occipito-frontal  muscle.  Now,  in  many  chlorotic 
women  this  associated  movement  of  the  occipito-frontal  muscle  is  wanting; 
as  Joffroy  pointed  out  also  in  Graves'  disease :  yet  they  can  contract  this 
muscle  if  they  try  to  do  so.  Lloyd  Jones  attributes  this  lagging  to  a 
lessened  irritability  of  the  skeletal  muscles,  due  to  lack  of  haemoglobin ; 
and  thus  it  is  that  the  face  appears  inanimate  or  even  apathetic,  the 
languid,  listless  look  of  chlorotic  patients  being  partly  due  to  want  of 
facial  expression,  partly  to  slackness  of  the  limbs  (Hayem).  Sydenham 
says  that  "  crurum  tensiva  lassitudo "  is  a  complaint  of  these  patients. 
Yawning  betrays  a  like  muscular  affection,  and  to  the  patient  is  often  a 
troublesome  symptom. 

J}i{/estive  sysiem. — The  tongue  is  pale,  moist,  indented,  and  often  clean. 
At  other  times  it  presents  on  its  coated  suriace  some  evidence  of- disorder 
of  the  stomach  or  associated  organs.  The  breath  likewise  in  some 
patients  is  heavy  in  odour.  Such  patients  are  often  constipated,  though 
great  constipation  is  consistent  with  a  clean  tongue.  That  constipation, 
however  frequently  seen,  is  not  by  any  means  a  constant  symptom  I  have 
already  pointed  out.  It  seems  to  be  noted  in  about  one-half  of  tabulated 
cases. 

The  stomach  is  often  the  seat  of  some  morbid  changes ;  it  may 
be  permanently  dilated,  though  more  often  temporary  distension  and 
atony  may  simulate  such  dilatation.  I  am  not  prepared  to  say  that 
dilatation  in  the  formal  sense  of  the  name  is  so  common  in  chlorosis  as  to 
make  a  part  of  our  ordinary  conception  of  the  malady  (vol.  iii.  p.  494); 
nor  do  I  regard  it  as  a  very  common  complication :  were  it  so,  the  cure 
of  chlorosis  would  be  a  matter  of  more  serious  difficulty  than  it  is. 
Dyspepsia  of  the  subacute  or  chronic  catarrhal  kind,  or  that  of  flatulence 
and  atony,  sometimes  stops  the  way,  but  it  rarely  defies  the  usual  means 
of  treatment.  The  appetite  may  give  us  more  trouble.  I  have  said 
that  it  is  often  marked  by  caprices  and  perversions  which  put  serious 
obstacles  in  the  way  of  nutrition.  At  the  same  time  these  symptoms 
are  seen  in  other  states,  such   as   neurasthenia — the  dislike  of   meat 
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especially— and  are,  perhaps,  characteristic  rather  of  the  kind  of  patient 
that!  uf  the  kind  of  disease.  In  oeurastheiaa  this  anorexia  or  parorexia 
leads  to  enjaeiation  ;  in  chlorosis  this  is  not  generally  the  case*  In 
anorexia  jiervosa  (Gull)  the  wasting  is  also  rernarkalile  ;  1»tit  the  chlorotic 
woman  cats  moro :  her  blood  is  also  richer  in  proteids,  and  being  short  of 
oxygen  permits  the  depo^sit  of  fat.  The  relatimis  of  chlorosis  to  ulcer  of 
the  storaach  are  dealt  with  in  the  article  on  the  latter  subject  (vol  iii. 
p.  519). 

Diarrhosa  is  a  rare  and  incidental  occnrrence.  Hysterical  chlorosis  is 
more  comiwieted  of  fantasy,  bizjirrerie,  ami  ca]>nee  than  the  common  and 
uncomplicated  form  of  the  disease  ;  or  tears  and  melancholy  may  alternate 
with  fretful nesa  and  self-importance.  *' Hystenc^d  or  barking  cough  "  is 
a  very  trying  feature  of  these  cases ;  indeed,  1  have  found  it  a  not  infre- 
quent feature  of  chlorosis  not  otherwise  marked  by  hysteria  or  neurosis. 
Such  coughs  may  be  interpreted  by  an  examination  of  the  Ijlood,  and 
curcfl  by  iron  ;  for  iiideed  they  are  rather  chlorotic  than  hysterical  iti 
uiiturc, 

drciddiorfj  s?/.<fenh~By donhnm  describes  "pulsus  febrilis"  as  a  symptom 
of  chlorosis  ;  and  later  authors,  relying  on  the  thermometer,  dcscril^e  a 
"febrile  chlorosis."  Were  not  such  observers  as  Prof.  Osier  in  their 
ranks  I  should  be  content  to  my  that  'Afebrile  chlorosis"  is  an  abeiTant 
form  of  the  mahidy,  and  the  fever  may  prove  to  be  significant  of  some 
complication.  The  use  of  stu'h  a  name  by  less  experienced  physicians 
might,  for  instancCj  lead  to  confusion  between  chlorosis  and  pernicious 
or  sypbiHtic  antemia,  or  some  other  ansemia  due  to  a  toxic  agent.  I  shoidd 
be  content  to  say  that  the  temperature  in  chlorosis  is  not  stibnormal^  aM  in 
anorexia  nervosa,  for  instance  ;  and  that  it  may  be  apt  to  rise  in  iritling 
meiisure  imder  the  influence  of  occiisit^nal  causes,^  The  pulse,  however, 
as  Sydenham  said,  is  generally  quickened  more  or  less,  and  is  very  ira- 
pressional  lie  liy  change  of  posture  and  the  like.  In  opixtsition  to  some 
authors,  I  am  scarcely  dis[K>sed  to  atlmit  that  in  chlorosis  the  arterial 
blood' pressure  generally  ranges  above  the  normal  standard ;  though  no 
doubt  it  is  chanictoristic  of  chlorotic  auiemia  that  such  a  rise  may  be 
observed  occa^sionally  ;  and  as  a  rule  the  mass  of  the  Idood  is  not  dimin- 
ished, the  ai'tcry  is  well  filled.  Immermaun  seems  to  have  given  vogiie 
to  the  opinion  that  in  chlorosis  the  heart  increases  and  arterial  blood- 
pressure  rises,  Bihler,  on  the  other  hand,  who  has  gone  over  this  ground 
carefully,  concludes  that  so  far  from  the  blood-pressure  being  niised  it 
is  usually  under  the  normal  mean.  Estimations  of  bhxwl- pressure  matlo 
with  the  ordinary  sphygmogiaphs  are  of  little  or  no  value.  As,  generally 
speaking,  the  mass  of  the  blood  is  not  diminished,  the  output  of  the  left 
ventricle  is  at  least  normal  in  amount,  and  the  arteries  are  well  filled ; 
but  this  does  not  necessarily  or  even  probal>ly  mean  increased  blood- 
press  uic.  Extension  of  c^ircliac  dulness  is  generally  towards  the  right, 
not  towards  the  left  side.     As  vascular  tone  increases,  the  heart  returns 

*  Dr.  Stock  limn  tell«  ine  later  that  he  find*  timt  aU  bloodlcsa  people  ore  liable  to  sllgbt 
febrile  utUcka.     The  caus^j  of  tliU  instaliility  is  di-'wusst  J  hy  G raider  aud  others. 
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to  its  normal  limits.  Chlorotic  women  are  liable  to  syncopic  attacks 
which  seem  to  indicate  that  the  blood  -  pressure,  if  fairly  sustained 
as  a  mean,  is  nevertheless  subject  to  great  or  extreme  variations. 
The  arteries  often  throb  in  chlorosis ;  although  often  these  vessels  are 
really  full,  they  are  much  slackened  in  tone :  we  may  commonly  see 
pulsation  in  the  epigastrium  and  in  the  episternal  notch,  and  both  first 
and  second  sounds  are  very  loud  in  the  carotids.  The  second  sound  is 
often  louder  at  the  ape:^  than  at  the  aortic  cartilage. 

The  heart  is  irritable ;  it  often  palpitates,  it  may  be  to  the  great 
distress  of  the  patient.  The  palpitation  makes  itself  felt  rather  on 
exertion — on  the  least  exertion ;  a  perturbation  due  to  the  call  of  the 
ansemic  tissues,  probably  the  muscles,  for  more  blood,  that  is  for  more 
oxygen ;  their  supply  of  proteids  is  probably  sufficient  The  heart  itself, 
on  examination,  is  found  to  vary  a  good  deal.  Although  its  beat  is  often 
throbbing  or  laboured,  yet  not  less  often  it  is  feeble  and  ill-defined.  That 
the  heart  is  dilated  is  the  assertion  of  many  observers;  however,  the 
facility  with  which  modem  physicians  delineate  and  record  the  varying 
dimensions  of  this  organ  excites  my  admiration  of  a  skill  I  cannot  hope 
to  attain  ;  the  conditions  of  physical  diagnosis  seem  to  me  indeed  to  be  too 
inconstant  for  such  appraisements.  For  instance,  in  this  and  other  ail- 
ments of  young  women  I  have  observed  (cf.  vol.  iii.  p.  505),  and  the  obser- 
vation is  by  no  means  confined  to  myself  (34),  t^t  the  mean  volume  of 
the  lungs  is  often  reduced.  The  respiration  in  chlorosis  is  obviously 
shallow ;  and,  although  to  tight  lacing  is  attributed  every  mischief  which 
may  befall  a  woman,  yet  it  is  indeed  probable  that  the  fashion  of  femi- 
nine garments  prevents  the  full  excursion  of  the  diaphragm;  thus  in 
chlorosis  the  lungs  may  shrink,  and  the  heart  more  or  less  denuded  may 
offer  a  larger  front  to  the  auscultator.  In  cases  of  alleged  cure  of  dilata- 
tion of  the  heart  we  may  have  a  contrary  phase ;  the  lungs  may  expand 
under  this  measure  or  that,  and  the  heart  be  enveloped  over  a  larger  part 
of  its  surface  than  before :  in  view  of  such  changes  as  these  it  seems  very 
difficult  confidently  to  infer,  in  the  one  case  or  the  other,  that  the  organ 
is  much  altered  in  size  and  shape.  That  in  ansBmia,  generally  speaking, 
dilatation  of  the  heart  as  of  the  stomach  is  prone  to  occur  from  loss  of 
tone  I  have  already  said,  but  that  in  chlorosis  the  heart  undergoes  an 
enlargement  both  in  substance  and  in  capacity  is  not  proven.  We  know, 
indeed,  from  the  appearance  of  apex  murmurs  and  the  tendency  to  fatty 
degeneration,  that  the  organ  may  yield  a  good  deal ;  yet  a  case  of  chlorosis 
must  be  of  extraordinary  severity  to  bring  the  patient  to  the  post-mortem 
table.  Over-exertion  under  such  cardiac  conditions  may  cause  "irrit- 
able heart  "  or  "  weak  heart " — symptoms,  by  the  way,  which  the  ailing 
patient  may  never  get  rid  of. 

Venous  murmurs,  —  The  murmurs  heard  in  the  heart  and  veins  in 
chlorosis  have  been  studied  with  an  interest  enhanced  by  the  obscurity 
of  their  causation.  The  phenomena  are  very  common,  they  are  demon- 
strated to  every  student  in  the  out-patient  room,  and  the  problem  of  their 
generation  is  a  fascinating  puzzle  for  every  ingenious  clinician.      And 
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whoso  cannot  himself  explain  can  select  his  explanation  from  the  teacher 
whose  (ioctiine  be  prefers. 

The  venous  hums,  which,  although  they  may  occur  in  any  antfniia, 
nro  very  chatucteristic  of  chlorosis,  may  bo  considered  first.  These 
nuirTnurs^ — ^kxiown  as  hruU  dt  duihU  by  the  French,  as  Nonntn^trtimch 
or  Vaumamea  by  the  rrermans — the  two  former  names  being  taken 
from  the  humminijtop — are  most  often  heard  in  the  jugular  yeins, 
iisTiJiIly  more  loudly  on  the  right  side.  The,  sound  in  tlio  jugular 
^eiu  ii*  a  pcrsiBtcivt  hum,  likened  by  Sausom  to  the  shell  sound  which 
La  odor  has  made  his  own  ;  Sir  Thomas  Watsuii  likens  it  to  the  hum  of  a 
gnat  or  to  that  of  the  wiod  sighing  through  a  crevice  (47)*  When  this 
hum  13  loud  it  can  be  felt;  if  the  left  hand  be  laid  on  the  neck, 
grasping  it  lightly  so  as  to  let  the  thumb  rest  upon  the  right  jugular, 
a  vibratioti  in  the  walls  of  the  vein  is  perceptible  to  the  touch ; 
and  by  such  pressure  on  the  vein  as  shall  stop  the  venous  current  the 
hum  is  made  to  ce;ise.  It  is  heard  best  in  the  standing  position,  being 
favoured  bv  gravitatiou  ;  and  during  inspiration.  It  is  clear,  then,  that 
the  hum  is  gonej'ated  in  the  vein.  If  the  patient  he  directed  to  take  a 
deep  breath,  or  to  rise  from  a  recumbent  to  an  upright  position,  the 
venous  current  is  accelerated  and  the  hum  is  intensified.  The  sound  is 
usually  louder  in  the  right  jugular,  because  this  vessel,  by  %ray  of  the 
innominate  vein,  enters  the  vena  cava  almost  in  a  right  line ;  whereas 
the  left  ccr\'ieal  veins  collect  and  fall  into  this  channel  at  a  considerable 
angle.  Under  these  and  other  circumst^ineea  the  pitch  and  intensity  of 
the  murmur  may  vary.  For  the  same  reason  it  is  sometimes  louder 
during  the  cardiac  diastole ;  and  if,  instt?ad  of  suppressing  the  Si^und  by 
stopping  the  vein,  the  stethoscope  he  XQxy  lightly  pressed  on  the  vessel 
the  murmur  may  be  increased.  To  turn  the  head  to  the  opposite  side 
may  have  a  like  eflfeet ;  but  the  sound  is  a  capricious  one,  and  that  dis- 
position which  on  one  day  or  in  one  person  seems  to  intensify  it,  on 
another  day  or  in  another  person  may  extinguish  it;  often  indeed  it 
varies  extremely  while  under  continuous  observation.  It  is  not  difiieult 
to  suggest  an  ex  pi:  mat  ion  of  the  hum  ;  that  which  is  generally  given,  and 
which  on  the  face  of  it  seems  most  prolmble,  is  that  the  vibration  of  the 
walls  of  the  vein  is  due  to  a  change  in  the  calibre  of  the  tube  at  the 
root  of  the  neck.  The  lower  portion  of  the  vein  is  of  constant  or  almost 
constant  calibre  ;  this  constancy  being  secured  by  the  adhesion  of  the 
coats  to  the  cer\^cal  fascia.  Now  if  by  any  means,  such  as  a  smaller 
stream  of  blood,  the  vessel  he  narrowed  above,  there  is  a  rim  of  the 
blood  from  a  narrower  to  a  wider  channel,  this  change  in  the  continents 
sets  up  fluid  veins  in  the  contained  blood,  and  the  walls  of  the  vessel  are 
thrown  into  vibration  thereby.  Still,  although  this  explanation  is 
rational  in  itself,  yet  we  may  ask  w^hy  it  occurs  in  some  aniemiaa  and 
not  in  others  ?  Again,  why  is  iti — as  I  think  it  is — incomparably  more 
frerpient  in  chlorosis  than  in  other  anaemias  1  In  my  experience  it  is 
not  usual  to  get  the  venous  hum  in  plumbism,  in  malaria,  in  cancer  and 
so  forth ;  it  may  be  there,  but  It  is  not  to  be  foretold,  while  in  chlorosis 
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to  foretell  it  is  a  fairly  safe  prophecy.  Yet  if  it  he  true  that  in  chlorosis 
the  vessels  are  not  empty  as  they  are  in  some  other  anaemias,  surely  it 
is  in  chlorosis  that  the  hums  should  be  less  commonly  heard.  Perhaps 
the  tone  of  the  vessels  enters  into  the  causation.  Moreover,  there  is 
an  old  hypothesis  that  the  hum  is  due  to  the  "  thinness  of  the  blood," 
the  corpuscular  contents  of  which  as  we  know  are  notably  reduced: 
this  hypothesis  has  never  received  much  countenance  from  competent 
judges ;  but  Potain  has  brought  it  forward  again  on  the  basis  of  experi- 
ment. Potain  so  arranged  a  tube  in  connection  with  a  reservoir  that  at 
one  time  serum  should  run  down  the  tube,  at  another  dcfibrinated  blood 
containing  the  normal  number  of  red  corpuscles;  on  the  use  of  the 
stethoscope  the  murmur  was  heard  to  fall  in  intensity  when  corpuscular 
blood  replaced  the  serum.  Whether  this  observation  has  been  verified 
by  other  observers  I  do  not  know ;  if  so,  it  has  an  important  bearing  on 
the  generation  of  the  h^dt  de  (liable.  The  hum,  as  I  have  hinted,  is  to 
be  heard  less  certainly  and  loucily  in  other  veins,  in  other  kinds  of 
anaemia,  and  even  in  some  healthy  persons.  Many  years  ago  in  a 
foreign  hospital  I  was  told  to  hearken  for  a  murmur  on  placing  the 
stethoscope  on  the  eyeball  of  a  chlorotic  patient;  by  this  manoeuvre, 
which  I  have  often  ref>eated  since,  the  hum,  fainter  than  in  the  jugular, 
can  be  heard ;  but  before  we  can  say  that  it  is  generated  in  the  cerebral 
sinuses  we  must  be  sure  that  it  is  not  transmitted  from  the  jugular 
through  the  bones  of  the  face.  Dr.  Stockman  tells  me  it  may  be  heard 
sometimes  over  the  torcular  Herophili. 

CardUharterinl  mui-murs, — That  a  systolic  murmur  is  not  infrequently 
heard  over  the  subclavian  artery,  especially  on  the  left  side  and  towards 
the  outer  third  of  the  clavicle,  is  an  old  observation  which  has  interested 
both  elder  physicians  who  have  found  food  for  speculation  as  to  the  modes 
of  its  causation  and  younger  practitioners  who  have  been  alarmed  by  what 
they  regarded  as  a  sign  of  aneurysm.  This  murmur  was  carefully  studied 
by  the  late  Sir  Benjamin  Richardson,  but  I  am  not  able  at  this  moment 
to  put  my  hand  on  the  reference.  Richardson  named  the  murmur  the 
"  carpenter's  murmur,"  as  it  is  not  uncommon  in  these  and  other  labourers. 
To  pursue  this  side  of  the  subject  would  lead  us  into  digression ;  but  in 
chlorosis  and  other  anaemias  such  systolic  murmurs  are  to  be  heard  in  more 
than  one  artery.  It  is  a  matter  of  doubt,  indeed,  whether  the  systolic 
murmiu's  of  obscure  causation  heard  about  the  base  of  the  heart  in 
chlorosis  are  formed  in  the  heart  proper,  or  in  greater  or  lesser  pirt  in 
the  large  vessels  about  the  same  region.  Dr.  Sansom  offers  the  explana- 
tion that  imder  nervous  (vaso-motor)  disturbance  the  arteries  may  be 
unequally  affected  in  their  calibre,  some  lengths  being  contracted,  others 
dilated  or  of  normal  size ;  so  that  the  blood  passes  from  narrower  to 
wider  channels.  If  this  be  so,  we  are  in  possession  of  a  vera  caum, 
whether  it  be  the  actual  cause  or  not.  Richardson  attributed  the  murmur 
in  the  subclavian,  increased  by  manual  labour,  to  the  constricting  pressure 
of  voluminous  muscles  on  the  vessel ;  but  as  it  may  bo  heard  in  anaimic 
persons  whose  muscles  are  far  from  voluminous,  we  may  find  in  Sansom's 


hypothesis  an  essentially  similar  explanation.  For  in  anti?mia,  not  in  chlo- 
rosis onlv,  the  muinnir  is  to  be  hejiid  in  vessels,  such  an  the  carotids,  not 
mechanicallv  constricted  from  without  as  in  muscular  men  the  subclavian 
I  mar  l>e,  Tbe  sotind  may  bo  generated  also  it*  Graves'  disease.  Sansum 
BUoto5  in^m  Roger  a  cas43  in  which  this  iiiurmur  was  musical,  audible  at  a 
di^t.ince  from  the  Iwdy,  and  in  every  accessible  artery  of  the  body.  No 
Dro>3ure  oi  tbe  stethoscojic  was  needed  to  bring  it  out,  and  the  persistent 
noise  was  a  torment  to  the  patient.  It  seems  probable,  then,  that  these 
rounds  like  the  venous  hums,  are  due  to  vibrations  of  the  walls  of 
[(X^aIIv  constricted  vessels ;  an<l  as  they  are  but  clinicjil  curiosities  we 
mav  not  spend  any  more  time  upon  them. 

Certain  ranrraurs  heard  in  the  region  of  the  heart  are  of  more 
importance.  The  humming' top  sounds  are  little  more  than  curiosities,  as 
ihevciurnot  be  reHcd  upon  even  for  diagnosis  ;  but  the  heart  murmurs,  if 
such  thev  be,  mny  hii\o  a  more  serious  sign ificai ion.  Physicians  do  not 
hesitate  to  say  that  8ora(>  at  least  of  the  murmurs  heard  about  the  heart 
ia  chlorosis  are  mitral  in  origin,  and  significant  of  the  deterioration  of 
thecai^liac  muscles  which  we  have  already  considered  (p.  501).  It  seems 
cleiir  however,  that  more  than  one  kind  of  murmur  is  to  be  heard  in  or 
about  the  chlorotie  heart ;  and,  if  possible,  these  are  to  be  distinguished, 
for  some  of  them  may  l>e  of  a  graver  character  than  others.  1  am  enabled 
bribe  kindness  of  Dr.  Sansom  to  reproduce  the  useful  diagnims  published 
in  his  valuable  work  ou  the  Dkifjnom  of  Bmases  of  the  Htart^  wherein 
these  problems  are  Ciirefully  discussed.  The  diversity  of  explanations  of 
the  cardiac  murmurs  of  chlorosis,  suggested  by  eminent  observers,  makes 
it  difficult  to  treat  usefully  of  the  matter  except  from  the  mere  pheno-l 
meuid  point  of  view  ;  the  moment  we  pass  from  phenomena  lo  explanation 
we  find  ourselves  not  only  in  the  midst  of  conflicting  hypotheses,  but  also 
without  any  clue  to  a  decision. 

A  precise, appreciation  of  the  phenomena  is,  then,  our  first  duty.  The 
murmui-s  to  be  heard  in  or  about  the  heart  are  as  follows  : — (i.)  First  in 
frequency  are  the  nuirmurs  to  be  beard  in  the  region  of  the  pulmonary 
artery  and  conus  (Sansom'a  diagram,  Fig,  27).  In  my  student  days  all 
murmurs  of  chlorosis  heard  about  the  upper  chest  were  indiscriminately^ 
referred  to  the  aorta ;  to  Walsh,  I  think,  we  owed  the  closer  description ' 
of  these  sounds  with  which  we  afterwards  became  familiar.  All  recent 
obserA^ers  are  agreed  that  the  murmur  now  under  consideration  occupies 
the  area  delineated  by  Sansom ;  and  Sansom  says  that  it  is  '*  greatly 
influenced "  by  the  posture  of  the  body,  being  louder  as  the  ]>atient 
returns  to  the  recumljcnt  attitu<lc.  This  reinforcement  is  largely  due,  no  ' 
doubt,  to  the  retardation  of  the  pulae-rate.  In  this  quality  tt  is  to  be  dis- 
tinguished  from  the  organic  systolic  murmurs  most  of  which  are  less  influ- 
enced by  this  change.  Dr.  Sansom  quotes  Handford  (14)  to  the  effect  that 
this  murmur  again  increases  as  the  patient  turns  over  to  the  rights  and 
wanes  as  she  turns  prone  on  the  face.  It  varies  with  respiration,  but  in  no 
constant  way.  It  is  to  be  remarked  that  in  these  cases  pulsation  is  often 
to  be  felt  about  the  parts  occupied  by  basic  murmurs,  namely,  in  tbe 
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second  and  third  intercostal  spaces,  or  even  lower,  and  in  the  epistemal 
notch.     This  we  have  all  often  observed  and  demonstrated  at  the  bedside. 


Fio.  27.— Area  of  pulmonary  artery  and 
conus,  59  per  cent  of  coiteii.  (After 
Sanaom.) 


Fio.  28.— Area  of  right  ventricle  and 
conns,  11  per  cent  of  cases.  (After 
Sansoni.) 


Fio.  29.— Area  of  aorta,  11  per  cent  of 
cases.    (After  Sanaom.) 


W% 


Fio.  so.— Systolic  murmurs  In  pulmonarj* 
artery  and  at  apex  coexisting,  9  per 
cent  of  cases.    (After  Sansoni.) 


Fio.  31.— Systolic  apex  murmur  only, 
7  per  cent  of  cases.    (After  iSausom.) 


Now  in  respect  of  this  pulsation  we  shall  remember  that  in  Graves' 
disease,  where  these  pulsations  are  very  evident,  we  also  hear  these 


basic  or  **  jynlmomivy  "  murmurs,  although  the  blood  may  present  no  change 
in  tho  red  corpuscles,  either  in  numter  or  colour.  Sansoni  gives  a  very 
dt^finite  account  of  these  murmnrs  ;  he  says  tbiit  in  twenty-nine  of  his 
own  crises  murmurs  over  some  part  of  tho  cirdiac  region  wero  heard  in 
sixteen  ;  and  in  eleven  they  were  in  the  pulmonary  area.  There  is  a 
large  amount  of  evidence  that  similar  murmurs  may  be  produced  by 
displacements  of  an  otherwise  normal  heart :  one  such  case  I  remember 
well  in  which,  after  death,  the  absence  of  all  canliac  miscliief  was  verified. 

Arguments  of  weight  seem  to  prove  that  these  murmurs  abijut  the  pul- 
monary area  are  not  due  to  mitral  regurgitation  (Balfour),  nor  to  pres- 
sure of  a  dilated  auricle  on  the  pulmonary  artery  (Ilussell  Hand  ford). 
Dr,  Siinsom  conjectures  that  the  murmur  is  due  to  want  of  apposition  of 
the  mitnil  flaps  on  account  of  an  enfeehlement  of  the  muscular  apparatus 
of  the  left  ventricle.  This  is  a  modification  of  Ralfours  sumuse,  and  open 
to  similar  difficulties,  I  lean  to  the  belief  that  the  solution  will  be  found 
in  some  altered  relation  lietween  the  blood  and  the  walls  of  the  vessels, 
especially  the  ptilmunary  artery  and  con  us  arteriosus  ;  so  that  an  excessive 
vibration  of  the  walls  takes  place ;  if  this  be  so,  the  cardiac  murmurs,  or 
some  of  them,  will  fall  into  line  with  the  arterial  vibrations  of  the  same 
disease  (p.  503)  and  with  the  venous  hums.  The  pulsation  of  the  vessels 
felt  under  other  like  conditions  seems  to  lead  us  in  the  siinie  direction.  In 
Graves*  dise^ise  this  vil»ratile  state  of  the  great  vessels  is  apparent  enough. 

(ii.)  The  mumuir  the  site  of  which  is  indicated  in  Sansom's  Fig, 
28  need  not  detain  us  long*  No  doubt  it  is  substantially  the  same 
murmur  as  the  last  mentioned,  diverted  a  Httle  in  its  area  by  incidental 
circumstances  which  may  he  guessed  at  rather  than  known.  Bansom 
found  it  in  eleven  per  cent  of  his  cases. 

(iii.)  The  next  murmurs  to  be  dealt  with  are  those  heard  about  the 
aortic  region  ;  that  is,  at  the  base  (manubrium  sterni)  and  at  the  second 
intercostal  cartilage  {Fig.  29).  These  murmurs  are  soft  in  quality  and 
diffuse,  not  leiuling  in  any  certain  direction.  Seeing  that  we  were  for- 
merly taught  that  a  murmur  at  the  base  is  a  common  feature  of 
chlorosis,  it  is  curious  to  hear  from  Dr.  Sansom  that  in  his  series  this 
was  the  rarest  of  the  chl orotic  muriBurs.  From  my  own  impressions  I 
am  prepared  to  coincide  in  his  opinion.  I  have  also  noted  that  a  mur- 
mur may  be  heard  in  this  area  as  distinguished  from  that  of  the  pul- 
monary region  ;  the  two,  however,  may  coexist,  and  indeed  may  be  mapped 
out  separately.  Within  a  few  hours  of  writing  these  lines  1  have  seen  a 
case  of  chlorosis,  mild  in  degree,  in  w-hich,  with  the  venous  hum  and  some 
arterial  vibration,  a  systolic  murmur  w*as  heard  at  the  second  right  carti- 
lage and  in  the  epi sternal  notch.  There  was  no  trace  of  murmur  in  the 
pulmonary  area.  The  histor}^  of  the  case,  as  a  rule,  T\ill  prevent  any 
confusion  between  this  murmur  and  a  murmur  of  organic  disease,  whether 
due  to  rheumatism  or  to  degenerative  changes ;  and  a  persistently  ana- 
crotic puise  is  decisively  in  favour  of  organic  disease. 

(iv.)  Finally,  there  is  the  apex  murmur  in  the  region  indicated  in  Figs, 
30  and  3L    This  murmur  was  found  by  Sansom  in  sixteen  per  cent  of  hk 
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cases,  and  is  a  more  serious  matter,  for  it  indicates  mitral  regurgitation ; 
though  in  the  cases  we  are  considering  the  disorder  is  usually  of  a  curable 
kind.  There  is  no  experience  of  the  kind  to  which  we  may  look  back  with 
more  satisfaction  than  to  systolic  apex  murmurs,  which  in  their  characters 
corresponded  in  all  respects  with  those  of  permanent  organic  disease,  but 
which  disappeared  entirely  nevertheless.  Loud  or  harsh  murmurs  in  this 
place  are  not  so  common,  if  I  may  speak  for  my  own  experience,  as  the  softer 
murmurs  ;  still,  soft  or  harsh,  they  arise  under  like  conditions  of  atony,  and 
to  our  repeated  surprise — for  repetition  does  not  do  away  -with  the  wonder 
of  it — clear  away  altogether  on  appropriate  treatment.  These  murmurs, 
indicative  of  mitral  regurgitation  as  they  probably  are,  I  have  frequently 
heard  in  middle-aged  men  who  have  indulged  too  freely  in  the  pleasures 
of  the  table ;  men  who  show  perhaps  a  little  sugar  in  the  urine  for  a 
time,  or  other  such  sign  of  slackened  health.  The  like  murmur  arises 
in  Graves'  disease,  in  pernicious  anaemia,  after  haemorrhage  in  childbed,  and 
so  fortL  A  certain  lecture,  published  by  Dr.  Donald  MacAlister  in  1882, 
seems  to  me  to  throw  light  upon  this  subject.  "  If  an  animal  be  bled 
till  it  is  feeble,"  he  says,  "  a  murmur  indicative  of  regurgitation  from  the 
ventricle  is  heard  with  the  heart  sounds.  You  may  inject  proper  salt 
solution  to  make  up  the  normal  quantity  of  circulating  fluid,  but  still  the 
regurgitation  occurs.  As  the  animal  makes  blood  again,  so  that  its 
muscles  are  properly  nourished,  the  murmur  disappears."  On  the  clinical 
side  such  instances  are  to  be  culled  on  all  sides  from  medical  records ; 
some  of  those  recorded  by  Dr.  Sansom,  as  progressing  to  dropsical  and 
other  systemic  changes  and  yet  to  recovery,  being  among  the  most  re- 
markable. Dr.  MacAlister  gave  in  his  lecture  what  seems  to  be  the 
explanation  of  this  phenomenon ;  and  about  the  same  time  he  showed  to  me 
a  small  cast  of  the  interior  of  a  heart  in  systole  which  carried  conviction 
on  the  face  of  it.  Eelying  in  part  on  his  own  observations,  in  part  on  those 
of  Ludwig  and  others.  Dr.  MacAlister  demonstrated  the  large  part  taken 
by  the  auriculo- ventricular  muscular  structures  in  closing  this  orifice  during 
the  systole.  On  inspecting  the  model,  one  began  to  wonder  whether  valves 
were  not  luxuries  rather  than  necessaries  ;  for  the  sphincter  fibres,  contract- 
ing during  the  systole  of  the  ventricle,  seemed  to  reduce  the  orifice  almost 
to  an  imperceptible  chink.  This  of  course  is  not  quite  the  case,  for  Hesse 
has  shown  that  the  amount  of  reduction  thus  attained  is  only  about  one- 
half  of  the  expansion  area.  We  have,  then,  to  call  in  the  known  factor 
of  muscular  atony  in  anaemia  to  explain  that  mitral  regurgitation  is  very 
likely  to  take  place ;  the  relaxed  muscle  fails  to  do  its  share  of  the  work, 
and  the  valves  cannot  quite  make  up  for  the  defect.  Moreover,  we  know 
that  the  papillary  muscles  are  among  the  first  to  suffer  in  impoverishment 
of  the  blood,  and  that  in  those  cases  of  anaemia  which,  by  their  severity, 
bring  the  patient  to  the  post-mortem  table,  these  parts,  vital  as  they  arc, 
are  found  in  states  of  more  or  less  fatty  degeneration.  It  is  reasonable 
to  assume,  therefore,  that  these  muscles  are  slackened.  The  difficulty  is 
to  understand  why  dilated  hearts  occurring  in  elderly  folks  and  under 
other  cognate  conditions  are  so  often  unattended  by  a  systolic  murmur. 


Ill  tbe  section  on  IVIitnil  Stenosis  in  the  following  volume  Dr,  Sansom 
will  discuss  the  coexistence  of  chlorosis  and  tlie  former  disease.  In  this 
connection  I  have  only  to  suggest  that  as  Uotb  of  these  diseases  are  found 
especially  in  women  a  large  proportion  of  coincidence  must  be  allowed  for. 

Fotiiin  endeavours  with  mueh  ingenuity  to  prove  that  the  murmurs 
of  antemia,  or  the  chief  of  them,  are  of  pulmonary  origin.  It  is  im|)C«sible 
to  do  justice  to  Potain's  views  in  this  place,  and  the  advanced  student  is 
referred  to  his  raemoir  (39).  Sewall  states  that  all  **  non-organic"  murmurs 
at  the  haao  of  the  heart  can  he  stopped  by  pressure  with  the  stethoscope. 

(l^deraa  of  the  ankles  and  feet  is  often  very  considerable  in  chlorosis, 
and  occurs  curlier  than  in  other  aneemias  ;  as,  for  instance^  of  phthisis  or 
caucer»  when  it  is  a  sign  of  dissolution.  In  chlorosis  it  seems  to  Hear  little 
relation  to  the  apex  murmur,  which  may  be  present  or  absent.  This  sub- 
ject is  more  fully  and  broiidly  discussed  in  a  later  article,  on  Dropsy. 
Although,  as  I  have  said,  recovery  may  be  anticipated  with  some  con- 
fidence from  those  conditions,  attended  by  nnu^miirs,  and  even  by  further 
evidence  of  cardiac  failure  which  up  to  a  ccrt<iin  point  we  may  regard 
as  transient,  it  is  an  interesting  point  to  decide  when  the  murmurs  and 
other  symptoms  indicate  more  than  a  dynamic  change — when  the  heart 
disorder  has  entered  upon  an  altered  static  phtise.  The  hope  of  com- 
plete recovery  need  not  be  hounded  by  the  appearance  of  dropsy ; 
in  many  cases  I  repeat  th:it  all  such  symptoms  have  passed  away 
entirely.  I  remember  having  a  serious  diifcrenee  of  opinion  ^vith  a 
medical  man  whom,  unfortunately^  I  had  no  opportunity  of  meeting 
personally^  in  respect  of  a  case  of  chlorosis  in  a  young  lady  in  whom  a 
mitral  murmur  was  audible  at  the  apex,  and  in  the  axillary  and  sub- 
scapular regions.  Her  own  medical  man  had  assured  the  [mrents  that 
the  chlorosis  was  but  a  subordinate  matter,  and  a  permanent  heart 
disease  the  principal  evil.  For  this  malady  she  was  put  under  conditions 
which  were  not  in  all  respects  good  for  the  amemia,  including  the  mental 
distress  thus  entailed  on  the  pxtient  and  her  friends.  I  did  ray  best  to 
root  out  this  disheartening  prepossession,  but  with  little  immediat-e 
success.  However,  I  accidentally  heard,  a  year  later,  that  the  subject  of 
incurable  heart  disease  was  playing  lawn  tennis  vigorously  at  all  the 
parties  in  her  neighbourhood.  Yet  I  would  not  lead  the  unwary  reader 
to  mistake,  let  lis  say,  the  anaemia  of  iusidious  acute  rheumatism,  with 
heart  lesion,  for  chlorosis  with  hut  a  temporaiy  relaxation  and  dilatation 
of  the  structures  about  the  orifice. 

Hypophisia  of  the  blood-vessels  has  been  discussed  already,  and  for  a 
fidler  account  of  these  plienomena  the  reader  is  referred  to  the  articles 
hereafter  on  "  Congenital  Malformation  of  the  Heart "  and  **  Diseases 
of  tiie  Arteries.*' 

Thrombosis.  — A  remarkable  and  painful  feature  of  some  cases  of 
chlorosis,  hafjpily  rare,  is  the  tendency  of  the  blood  to  form  thromboses 
in  the  cerebral  sinuses,  and  indeed  in  other  vessels  of  less  im- 
mediate importance.  Thrombosis  may  occur  in  such  a  vein  as  the 
femoral,    or    it    may   occur    in    the    longitudinal    or    other    cerebral 


CIILOMOS/S 


509 


sinus.  Professor  Osier  quotes  a  case  in  which  chlorotic  ihiombosjs  oc- 
curred in  the  axilltiry  art<?ry,  with  the  coriseqtiLiit  hjss  of  the  thunih  and 
piirt  of  the  fingers.  The  symptoms  of  throrabosis  of  the  cerebral  siimses 
are  dulness,  stupor,  vomiting,  dilated  pupils,  delirium,  and  occasionally 
double  choked  disks.  In  a  case  under  the  late  Dr.  Bristowe  tenderness  and 
swcllin*;  of  the  right  internal  jugular-  vein  afipeHred.  This  was  followed 
by  lliromlM3sis  in  the  right  leg,  yet  the  patient  ultiuiately  recovered.  I 
have  a  vivid  recollection  of  a  similar  case  in  the  Leeds  Infirmary  in  a 
servant  girl  of  some  twenty  years  of  age.  In  other  en.^es,  of  which  I 
also  remember  one,  hemiplegia  may  occur,  and  cases  of  this  aecidetit  in 
chlorosis  have  been  published  by  many  observers.  In  thrombosis  of  the 
sinuses  there  is  no  palsy*  Dr.  Coupland  says  that  this  thrombosis  does 
not  occur  in  pernicious  anamia  [art.  "  Pernicious  Anaemia,"  p.  5 1 9],  Kefer- 
ence  to  cases  of  thronilx>ais  will  he  found  in  the  list  at  the  end  of  this 
article,  and  in  Professor  Welch's  article  on  **Thrond»08is."  Twice  I  have 
been  much  pained  to  hear  of  the  sudden  deuth  from  this  accident  of 
pitier»ts  cr>neerning  whose  ready  recovery  of  health  I  had  expressed 
myself  confidently  hnt  a  few  days  before. 

Phiel>iiis,  especially  in  the  legs,  is  no  very  rare  event  in  chlorotic 
women*  and  it  is  said  to  he  more  often  bilateral  in  them  (39,  43^  6^ 
41)»  It  occurs  in  grave  cases  of  chlorosis,  and  has  been  attributed 
to  fatigue  and  chilh  lis  progi'ess  is  usually  rapid,  and,  accidents  apart, 
the  proguoeis  is  very  favourable. 

GenUo-nnrmrff  spf^m. — In  some  cases  of  chlorosis  the  pelvic  organs, 
like  the  arterial,  are  fotuid  ilbdeveloped^the  uterine  hypoplasia  of  Vir- 
chow.  It  is  ilifficult  to  believe  that  these  cases  are  ever  cured  by  medical 
mejins,  or  by  any  niciins.  They  find  their  way  into  the  museums  of 
pathology.     Amenorrho.a  is  of  course  a  feature  of  them. 

Amenorrha?a  is  also  usual  in  ordinary  chlorosis,  though  it  is  far  from 
invariable.  Amenarrhtea  is  not  only  the  ordinary  condition,  but  also  the 
most  advantageous  :  indeed,  it  may  be  called  the  protective  side  of  the  pro* 
cess.  If  I  may  speak  from  a  few  exarai nations,  I  would  .say  that  in  the  crises 
of  chlorosis  in  which  the  red  corpuscles  are  nnmerically  much  diminished 
(say  to  3,000,000  or  under)  menon^hagia  or  c\'en  menstruation  in  normal 
quantity  (which  is  a  relative  menorrhagia  in  such  persons)  is  or  recently 
has  been  present.  I  find  that  Sir  R,  Glowers  has  observed  falls  of  10  to 
20  per  cent  in  the  number  of  the  red  corpuscles  after  a  menstrual  period. 
These  causes  are  less  easy  to  cure,  I  need  not  say  that  many  chlorotic 
girls  arc  lirought  to  us  in  order  that  the  menses  may  l>e  recalled  ;  and  we 
have  U*  explain  to  the  friends  that  if,  by  local  and  specific  metms,  such  an 
achievement  were  possible,  tlie  step  would  be  rather  a  misfortune  than  a 
blessing.  As  an  old  medical  friend  of  mine  used  to  say  to  troublesome 
mothers,  *^  Madam,  when  the  works  are  jiut  in  order  the  clock  will 
strike."  In  chlorosis  a  very  slight  loss  of  l>lood  will  intensify  the  im- 
poverishment of  the  ItlmKj  lieyond  all  cxpec tuition. 

I'hlorosia  may  appear  before  menstruation  hfis  ever  shown  itself. 
Stockman   in   G3   cases  found   menstruation  scanty   or  irregular  in  29, 
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absent  iti  12,  normal  in  4,  profiiso  in  10.  Three  girls  (aged  13,  15,  and 
1  9y  had  never  menstruated,  and  in  five  no  note  had  bi-eii  made  (normal  ?). 
Leu€orrha?ii  is  not  iu frequently  complained  of,  and  is  cured  by  the  iron. 
Of  the  urine  I  have  alrcLidy  spoken  ;  it  is  as  a  rule  poor  mther  than 
hiadcd  by  products  of  waste,  whether  normal  or  alinormal.  In  par- 
ticular there  ia  an  absence  of  those  elements,  such  as  indican  and  the 
conjugate  sulphates,  which  wotiM  signify  excessive  fermentation  in  the 
intestines  and  absor[)tion  of  toxitis  into  the  circulation.  In  peniiciotis 
antemia  the  urine,  like  the  skin,  is  usually  darkened  by  the  presence  of 
urobilin  in  excess, 

Nerro-mmntlm'  sij.sfem, — Girls  and  young  men  alike,  as  they  are  adoles- 
cent, often  go  through  phases  of  temper  whicb  are  a  source  of  anxiety  to 
their  friends ;  more  new  impressions,  more  new  desires  crowd  in  upon 
them  than  they  can  set  in  due  order  and  suboRlination,  It  will  not  do, 
then,  to  put  tlovvn  the  caprices,  passions,  perversities,  and  apathies  of  this 
season  of  life  to  any  one  of  its  disorders.  They  may  occiu'  even  in  the 
healthiest  of  both  sexes;  and  with  a  little  patience  and  protection  from  folly 
will  "  defaecatc  to  a  pure  transparency.'*  Yet  chlorosis  has,  no  doubt,  some 
fretfulness  of  its  own  ;  lassitude  and  irritability  meet  together,  and  are  due 
to  want  of  activity  in  the  nervous  centres.  There  is  no  stiaying power;  and 
although  there  may  he  proteids  enough  for  repair,  a  small  quantity  easily 
provided  of  an  element  in  which  ehlorotic  blood  is  not  deficient,  yet  the 
oxidation  of  earhohyd  rates  and  hydrocarbons  for  the  supply  of  energy  i& 
behindhand.  Fatigue  products,  also  uuoxidi8ed,aceuiiiulate  in  the  muscles. 
Dr.  iSansum  is  disposed  to  attribute  the  fatty  and  other  degenerations  of 
the  hmirt  to  a  direct  influeiiee  from  the  nervous  system;  at  any  rate  we 
see  irriubility  and  loss  of  control  (inhibition)  in  those  higher  centres 
which  are  the  hist  to  develop  and  the  fii'st  to  feel  the  lack  of  good  blood. 
With  these  perturbations  neuralgias  are  common^  especially  the  neuralgias 
of  the  face,  and  headaches— frontal,  temporal^  or  vertic-al.  Gastralgia  and 
pain  under  the  left  breast  are  common  troubles  of  the  ehlorotic ;  the 
latter  often  coexists  with  leucorrho?a  and  disorderly  heart,  anrl  with 
hystcra.  Dr.  Head  has  shown  that  all  referred  paifis,  with  their  accom- 
panying tenderness,  are  apt  to  spread  widely  under  the  influence  of 
amemia.  Thus  widespread  "  neuralgic'' jvi in  and  superficial  tenderness 
may,  in  amemia,  he  due  to  some  simple  cause.  In  the  same  way  the 
headaches  so  common  in  anremia  are,  in  the  majority  of  cases,  a  true 
referred  piiin,  accompmied  by  tenderness,  and  correlated  with  pain  and 
tenderness  of  a  like  nature  on  the  chest  or  abdomen^  according  to  tlic 
laws  he  has  laid  down.  In  a  certain  number  of  cjises  the  headache  and 
netnalgia  represent  a  widespread  pain  referred  from  some  organ  of  the 
head,  such  as  the  eye  or  the  teeth.  In  extremely  few  c^scs,  ajmrt  from 
pernicious  anaamia  and  its  allies,  is  the  headache  directly  originated  by 
the  ana'.mia,  though  its  wide  distribution  and  prominence  as  a  symjytom 
are  due  to  this  cause.  Certain  kinds  of  pdsy  have  been  indicated  under 
the  circulatory  system. 

Optic  neui'itis  is  discovered  ocaisionally  in  ehlomsia;  but  the  nature 
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of  its  association  witli  this  makdy  is  wholly  unknown.  Sometimes 
it  ajipears  rapiJly  as  a  p4»illiUs,  as  in  many  cases  of  tumour.  The 
prognosis  is  prohably  fa%ounil»le  :  I  have  never  come  across  an  instance 
of  permanent  injury  to  visioti  in  this  kind.  The  sign  may,  however, 
embarrass  the  dia^^'oosia,  especially  if  headache  be  present.  Choked  disk 
mi\y  lje  seen  in  cases  of  thrunil>osis. 

Diagnosis. — The  chief  difficulty  in  the  diagnosis  is  to  distinguish 
chkirosis  from  other  anicmiaSj  simple  or  toxic.  (Hlhert  lavs  much  stress 
upoti  the  doctrine  that  upon  chlorosis  this  anaemia  or  that  may  be  super- 
ptised^  or  that  two  kinds  of  anjemia  may  be  associated  from  the  first 
in  one  person.  Dr.  Lloyd  Jones  also  points  out  the  same  ditlicult\\ 
If  this  be  so,  and  there  is  strong  reason  to  suppose  that  thns  it  is,  the 
diagnosis  in  a  given  c^se  of  chlorosis  may  l>e  no  easy  matter.  We  have 
seen  that  chlorosis  is  more  than  a  simple  anaemia  following  with  uniformity 
on  the  witbdmwal  of  blowi,  and  menstruation^  unfavourable  conditions 
of  life  or  work,  or  lactation  may  **  superpose  "  a  simple  anaemia  on  the 
chlorotic  (chloro-an£emia).  I  have  suggested  that  fiu<!i  nniy  be  the 
compound  eausation  of  those  cases  of  chlrirosis  in  wliirh  the  number 
of  red  corpuscles  is  very  deficient  {3,«)00,U00  and  under).  A  further 
difficulty,  and  a  far  more  imjiortant  one,  lies  in  the  po.*^sible  confusion 
between  chlorosis  and  such  toxic  anaemias  as  plund)ism,  rheumatism, 
chronic  Bright's  disease,  syphilis,  arsenic  poisoning,  and  so  forth.  Of 
all  these  puzzles  we  see  striking  examples.  One  young  lady,  with  a 
green  jwle  face  and  menorrhagia^  presented  on  closer  examination  a  blue 
Hue  on  the  gums.  In  the  drinking-water  lead  was  found  in  coriaiderable 
quantities.  In  another  such  case,  oTie  which  resisted  all  treatment,  after 
a  protracted  search  for  some  externiil  cause,  we  disuovered  arsenic  in  large 
quantity  in  the  green  unsized  wall-wa«h  of  her  own  sitting-room  (not 
a  piiper).  On  the  removal  of  this  wash  the  symptoms  gradually 
subsided  Syphrbs  does  not  give  us  so  much  trouble  in  women  as  in 
men,  but  is  not  to  l>e  forgotten.  The  quick  eflects  of  its  specific 
remedies  may  betray  syphilitic  anfemia  and  place  the  diagnosis  beyond 
doulit.  Itheumatism  is  often  insidious  in  young  pcHiple,  it  is  a  potent 
cause  of  auiemia,  and  its  murnuus  more  than  **  dynamic."  To  the 
anaemia  of  malignant  disease  I  need  not  refer ;  I  do  not  remember  any 
difficulty  in  such  cases,  But  in  chronic  Bright's  disease  in  young  persons 
I  have  not  infrequently  felt  a  brief  indecisit»n-  The  touch  of  the  pulse 
will  in  all  prnbability  put  the  observer  on  the  right  line,  and  an  examina- 
tion of  the  retinsi  and  of  the  urine  should  settle  the  diagnosis.  It  is 
stated  by  some  authors,  as  I  have  said,  that  a  pulse  of  high  pressure  is 
apt  to  arise  in  chlorosis  ;  this  may  perhaps  occur  in  constipited  jMitients, 
Hoi^'ever»  an  examination  of  the  urine  will  rarely  fail  to  indicate  the 
correct  diagnosis. 

The  anaemia  which  precedes  the  appearance  of  pulmonary  phthisis 
may  create  embarnissment  in  some  cases  ;  the  absence  of  muiinurs 
may  guide  us  more  or  lesj^,  and  the  thermometer  may  come  to  our 
assistance.      Byspepsia  may  accompany  any  antemia;   there  is  nothing 


characteristic  in  the  dyspepsia  of  chlorosis  j  and  if  an  organic  murmur 
be  also  present  wc  ttrny  find  it  impossible  to  arrive  at  a  cerUiiii 
diagnosis  without  delay,  Fagge  published  a  caae  from  the  records  of 
(tUv's  Hospital,  in  a  girl  of  18^  in  whose  case  the  diagnosis  of  chlorosis 
was  upset  on  the  post-mortem  table ;  a  large  ciiseous  mass  of  tubercle 
was  dislodged  from  the  cerebellum,  and  a  few  scattered  tubercles  were 
found  also  in  the  lungs.  The  bbxid  was  nob  system  a  tically  examined  in 
those  days  {18G1).     The  specific  bacilli  cannot  be  found  in  such  cases. 

Fur  the  diagnosis  between  chlorosis  and  splenic  ana?mia,  a  disease  of 
the  "chlorotic  type,"  the  reader  is  referred  to  the  following  article  on  this 
latter  suliject. 

Anchylostoma^  we  are  told,  produces  a  state  not  always  to  be  dis- 
tinguished from  chlorosis,  not  even  by  examination  of  the  blood.  The 
blood  in  anchylostoma,  however,  is  generally  said  to  present  the 
characters  rather  of  pernicious  an*Tmia  than  of  chlorosis.  Pernicious 
antmnia  is  more  readily  to  be  distinguished  from  the  latter  by  the  blood, 
with  the  aid,  perhaps,  of  the  ihermometer,  and  of  an  examination  of 
the  urine  (riik  art  ''Pernicious  Ana-mia;'  p.  519). 

Addison's  disease  migbt  give  us  pjiuse  for  a  while.  I  remetiil>er  one 
such  doubtful  case  in  a  young  woman  ;  but  even  in  the  absence  of 
pigmentations  a  careful  survey  of  the  symptoms  and  history  of  the  case 
should  preserve  us  from  error. 

Prognosis^^Chlorosis  has  never  seemed  to  mo  to  be  the  ol*stinate 
dLscaBG  that  it  m  for  some  writers.  I  may  have  been  fortunate  in  not 
meeting  with  Wd  cases  of  it ;  still,  although  my  experience  of  chlorosis  has 
chanced  to  be  exceptionally  large,  I  recall  few  cases  which  seriously  resisted 
treatment  The  danger  is  lest  the  disorder  relapse  time  after  time.  How 
this  is  to  lie  prevented  we  shall  consider  in  the  subsection  on  treatment. 

Prof.  Stockman  tells  us  that  of  his  63  cases  27  were  in  the  first  attack, 
11  in  the  second,  and  22  had  suflered  from  more  than  two  atUcks. 
Many  of  these^  he  adds,  did  not  persist  in  the  remedies  ordered  for  them, 
and  became  chronically  anaemic.  Some  persons  relapse  m  spite  of  all 
care  ;  their  Idood  is  {>erpetually  uiist<d>le,  and  iron  is  a  necessary  aid  even 
in  middle  and  later  life.  J  Jr.  Stockman  estimates  the  time  of  apparent 
recovery  at  four  to  six  weeks.  This  period  will  be  considered  more 
fully  under  the  head  of  treatment. 

I  find  myself  at  some  disagreement  with  those  who  say  that  phthisis 
is  to  be  feared  as  a  setjuel  of  chlorosis.  It  is  impossible  to  be  assured 
that  a  piitient  weakened  by  chlorosis,  or  by  any  other  malady,  will  not 
fall  into  phthisis ;  yet  in  my  experience  this  seifuel,  far  from  being  a 
common  result,  is  iiuleed  somewhat  rare.  It  may  be  that  the 
"  prephthisical  auiemia "  has  been  occasionally  mistaken  for  chlorosis. 
Crtistric  ulcer  is  more  to  bo  feared,  though  the  causes  of  its  association 
with  chlorosis  lie  in  obscurity.  Of  ajwplexy  and  thrombosis  of  the 
sinuses  I  have  already  spokea  Happily  they  are  events  too  rare  to  enter 
into  ordinary  forecasts.  I  repeat  that  the  thing  to  be  feared  is  relapse 
after  relapse  of  the  chlorosis  itself,     ^o   careful   prognosis   can  bo  given 
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■ithout  repeated  examinations  of  the  blood.  It  Is  more  tban  possible 
tbat  many  cases  of  chloroais  reeordtxi  as  aberrani  or  peculiar  were  not 
cases  of  chlorosis  at  alL 

Treatment— I  may  almost  paraphrase  the  words  of  Professor  Osier 
in  respect  of  quinine  and  nialanous  fuver ;  **  The  physician  who  cannot 
treat  chlorosis  successfirlh^  with  iron  should  abandon  the  practice  of  medi- 
cine "  (vol  ii.  JK  742)*  Physicians  who  restlessly  turn  from  one  prepara- 
tion of  iron  to  another,  and  from  one  drug  to  another,  in  order  to  find  a 
cure  for  unniatjagoable  chlorosis,  must  meet  with  peculiar  cases.  It  iB 
only  by  a  strong  eflbrt  of  memory  that  I  can  recollect  any  crises  of 
chlorosis  in  persons  of  common  sense  and  reasonable  obedience  in  which 
iron  failed  to  eflect  a  cure.  On  the  other  hand,  I  have  had  many  cases 
submitted  to  mc  as  intractable  in  which,  if  time  and  op|>ortunity  were 
favourable,  there  was  no  difficulty  in  compassing  a  cure*  How^  are  we 
to  explain  the  failures?  The  reasoiis  may  be  two:  fjrst»  that  iron 
failed  of  success  because  given  in  insufficient  quantity ;  and,  secondly, 
that  the  treatment  was  not  continued  long  enough  to  counteract  the 
strong  bent  to  relapse  which  is  seen  perhaps  in  all  cases  more  or  less, 
arid  in  some  most  doggedly.  This  latter  reason  covers,  I  suspect,  most 
cases  of  failure.  It  is  well  never  to  begin  to  treat  a  case  of  chlorosis 
without  telling  the  piitient  that  the  first  course  of  medicine  will  extend 
to  no  less  than  three  months  ;  and  that  for  a  year  thereafter  she  musfc 
lie  re-examined,  and  in  all  jirobability  submitted  to  further  courses  of 
ferruginous  tonics,  as  the  signs  may  indicate.  In  all  cases  of  severity  the 
blood  should  be  examined  regularly,  and  this  process  has  the  incidental 
advantage  of  keeping  the  importance  of  the  matter  before  the  patient^s 
eyes.  During  tla?  first  two  or  three  weeks  of  ferruginous  treatment  the 
red  corpuscles  will  rise  quickly  to  the  noimal  standard  in  number;  though 
imt  in  size,  colour,  or  vitality. 

It  has  been  said  of  late  that  the  first  change  to  be  seen  is  an  increase 
of  white  corpuscles,  and  that  these  bodies  act  in  some  way  as  airriers  of 
iron  to  the  red.  The  manifold  conditions  on  w^hich  the  increased 
apparition  if  not  the  increased  generation  of  white  corpuscles  depends  are 
so  little  understood  that  we  cannot  be  sure  when  an  afflux  of  them  is 
other  than  incident:il. 

The  numerical  increase  of  red  corpuscles  gives  rise  to  a  sense  of 
relief  often  so  rajrid  and  bo  gre-at  that  the  unwarned  jmtient  Jumps  to 
the  concluBion  that  she  is  **  all  right  again  '\;  and  may  throw  medicine  to 
the  dogs.  If  so,  the  case  may  well  be  an  "  incurable  "  one.  The  increase  of 
bfemoglobin,  and  the  attainment  of  full  growth  by  the  corpuscles — which 
are  the  essential  elements  in  recovery  as  are  the  reverse  processes  in  fallitig 
ill — take  place  much  more  slowly.  It  is  no  uncommon  thing  to  find 
that  a  return  of  hemoglobin  to  the  normal  standard  takes  as  Jong  as 
three  months ;  and  for  this  reason  three  months  should  be  enjoined  as 
the  shortest  time  in  which  a  cure  is  to  be  completed.  Even  then  relapse 
is  more  common  than  not.  When  I  began  pmctice,  iron  was  given  in  doses 
too  small  to  effect  a  satisfactory  amendment,  and  gradually  it  became 
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ap^>{irent  that  larger  doses  are  required.  Now  there  is  a  reaction,  and 
physicians  are  saying  tliat  smaller  doses  suffice,  Mj  own  opinion  is  that 
in  crises  of  any  severity,  if  recovery  is  to  l>e  ensured,  iron  must  be  given 
with  a  liberal  hanrl  j  the  f|uantity  of  the  metal  is  more  important 
than  the  parlicular  preparation.  Without  returning  to  what  has  been 
said  conecrniog  the  mode  of  operation  of  iion  in  chlrirosis,  1  may 
remind  the  reader  that,  although  in  aufemia  of  simpler  kind,  as  for 
instance  after  a  hiemorrhage,  '*  food  iron  "  is  ndeqnatt*  to  biing  about  a 
rep.iir,  the  iron  given  in  medicinal  doses  in  chlorosis  must  certainly  have 
some  further  effect  than  the  mere  replacement  of  that  required  to  rebuild 
the  hiwnogloljin  ;  it  must  have  some  stimulant,  tonic,  or  ** specific  "  action 
which  conspire^s  to  the  same  end.  A  few  gnuns  of  the  ammoTno-citrate 
of  iron  is  not  a  dose  to  cure  chlorosis  ot  any  severity ;  far  more  than 
this  may  be  needed.  It  is  ray  custom  to  use  the  sulphate  of  iron  alone, 
or  with  aloes,  in  the  form  of  pill.  The  addition  of  an  alkali  to  the 
iron  is  quite  useless,  and  by  making  the  pills  more  bulky  is  in- 
convenient I  generally  administer  one  gmin  of  the  sulphate  thrico 
daily  after  meals  for  the  first  week,  two  grains  in  the  secomJ  week,  three 
grains  it*  the  third ;  it  is  nirely  necessary  to  go  beyond  this,  thotigh  some 
patients  do  not  respond  till  five  grain  doses  are  re^iehed  ;  this,  however,  is 
exceptional.  When  the  dose  of  three  grains  is  reached,  I  direct  that  this 
quantity — nine  grains  daily — shall  be  continued  for  two  months  ;  the 
dose  is  then  I'educed  by  a  grain,  and  thus  administered  for  a  fortnight ; 
then  onc-gi-ain  doses  are  ordered  for  a  month.  During  this  time  the 
pulse  is  probably  settling  to  the  normal  rate,  and  if  for  a  nionth  before  the 
end  of  this  course  the  haemoglobin  has  been  constant  at  the  normal 
standard  a  relapse  is  not  very  likely  to  occur ;  though  of  course  the 
disorder  may  reappear  after  a  time  from  the  original  causes,  Kecently 
I  came  across  some  little  lozenges  containing  iron,  called  "jelloids." 
Those  I  hrive  found  very  successful,  pirtly  no  doubt  because  being 
convenient  and  palatalile,  and  arousing  no  fears  of  injury  to  the  teeth, 
they  are  tiiken  regularly,  partly  because  they  ret^iin  their  free  solubility. 
Occasionally  the  sulphate  of  iron  causes  some  gastric  irritation,  the 
**jelloids"  seem  not  to  do  so,  I  have  often  suspected  that  incurable 
chlorosis  may  mean  insoluble  pills  ;  pills  made  up,  for  insLance,  with 
gum  tragacanth  and  the  like  f)ecome  as  hard  as  pebbles  and  al>out 
as  useful  to  the  patient.  For  the  Hushed  chlorotic  patients  (p.  498)  the 
laxative  iron  mixtures  are  indicated,  such  as  the  combinations  of  tinr turo 
of  the  perchloritle  wHth  sulphate  of  magnesia;  or  of  equal  parts  of  (irifiith's 
mixture  and  comptmnd  decoction  of  aloes,  a  most  effic^icious  medicine  and 
not  so  mv^iy  as  it  looks. 

It  was  an  imposing  lesson  of  onr  youth  that  iron  is  not  to  be  given 
till  the  patient  is  **  prepared  "  for  it  ]  and  to  this  end  bottlefuls  of  soda 
and  gentian^  and  so  fortb^  w^ould  be  prescribed ;  far  be  it  from  me  to 
encoumge  a  careless  mode  of  administering  any  drug,  yet  never'theless  I 
think  this  so-called  preparation  was  otiose  and  even  mischievous  in  so  far 
as  it  wasted  time.     I  rarely  find  such  preparatory  courses  necessary.     If 
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the  tongue  be  white  and  sticky  and  the  bowels  constipated  let  a  blue  pill 
and  a  dose  of  salts  be  given  ;  this  done,  begin  with  the  iron,  and  watch  the 
remainder  of  the  tongue-cleaning  process  going  on  fast  enough  under  the 
iron.  The  dyspepsia  being  in  most  instances  the  consequence  of  the  depri- 
vation of  oxygen,  the  assimilative  changes  will  improve,  without  any  direct 
attention,  as  the  haemoglobin  is  restored.  In  exceptional  cases,  no  doubt, 
some  precautionary  measures  may  be  desirable ;  of  these  the  physician 
will  judge. 

I  have  tried  all  or  most  of  the  so-called  preparations  of  "organic 
iron  "  produced  for  us  by  our  excellent  allies  the  manufacturing  druggists ; 
helpful  as  many  of  their  novelties  are,  I  regret  to  say  that "  organic  iron  " 
does  not  seem  to  be  one  of  them.  Perhaps  I  may  make  an  exception  in 
favour  of  an  old-fashioned  French  solution  of  m<alate  of  iron  which  I  have 
found  that  patients  with  queasy  stomachs  can  take  when  ordinary  ferru- 
ginous drugs  are  ill  borne  or  seem  inappropriate.  Gilbert  has  found 
the  protoxalate  very  useful ;  it  is  said  to  be  soluble  in  the  gastric  juice. 
Stockman  indeed  says  that  "  inorganic  iron "  is  more  rapidly  effectiye 
than  "  organic  iron." 

Of  "  adjuvants  "  teachers  and  friends  recommend  many  to  us ;  ether, 
liquor  ammonias  acetatis,  nux  vomica,  and  so  forth  :  but  I  cannot  say 
that  I  have  found  in  any  of  them  more  advantage  than  such  as  may  flow 
in  the  individual  c$we  from  the  ordinary  properties  of  these  accessories ; 
they  may  be  needed  or  they  may  not,  usually  not.  It  is  well,  however, 
to  add  some  cordial  such  as  chloric  ether  or  sal  volatile  to  all  steel 
mixtures. 

On  pathological  grounds  much  has  been  made  of  late  of  an  antiseptic 
treatment.  In  a  paper  lately  read  at  Cambridge  by  Dr.  Latham,  great 
stress  was  laid  by  the  author  on  the  value  of  the  liquor  of  the  perchloride 
of  iron,  because,  as  ho  showed  at  the  time,  it  contains  much  free  chlorine. 
Dr.  Latham's  claims  on  behalf  of  this  vehicle  of  iron  are  probably  well 
founded,  as  they  are  in  accord  with  other  observations  of  the  kind.  For 
instance,  Townsend  thus  tabulated  his  results  in  87  cases : — 

Hgbn.  incr. 

/9-naphthol  (30  cases)  .  .  .  .  .  .  1*85  per  cent 

Blaud*s  pills  (31  cases)  .....  5*07        ,, 

Naphthol  first  and  afterwards  Blaud*8  pills  (12  cases)  .  6*70        ,, 

Blaud's  pills  alone  (19  cases)  .....  4'50        ,, 

This  table  shows  a  decided  advantage  in  favour  of  the  use  of 
/8-naphthol  before  the  pills ;  and  in  another  such  series,  of  28  cases,  the 
Hgbn.  increase  was  7*9  per  cent.  In  the  Boston  Medical  Society,  to  which 
body  this  paper  was  read,  it  was  generally  agi-eed  that  intestinal  antisepsis 
combined  with  iron  gives  better  results  than  iron  alone. 

I  remember  in  a  few  cases,  when  for  some  reason  the  iron  did  not 
take  good  hold  at  first,  the  drug  seemed  to  get  a  start  on  the  addition  of 
arsenic  or  phosphide  of  zinc;  ordinarily  to  treat  chlorosis  with  these 
drugs  is,  to  say  the  least,  a  waste  of  time. 

In  the  belief  that  in  chlorosis  the  volume  of  the  serum  is  increased 
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pktliara),  bleeding  and  diaphoresis  have  been  recommended  as 
t  of  dorei  It  is  not  apparent  how  an  operation  which  reduces  the 
nr  of  the  red  corpuscles  can  he  otherwise  than  injurioua.      However, 

SdMudl  treated  and  tabulated  the  following  eight  cases  (a  *'  bleeding  "  was 

M  ocm.)  • — 


iii. 

IT, 

r\, 

vii. 
viii. 


One«  bleeding  and  iron 
Iron  alone     , 
One  bleeding 
Severul  bleedings. 
Sweating  cure 
Bleeding  find  sweating 
Several  blepdings,  eweating, 
S«verAl  biccdinga  and  swoati 


and  iron   . 
Dgd ;  no  iron 


L 


6"  20 
6*18 
2-50 
§■59 

oas 

0  36 
0  02 
0  56 


W««kly  incr. 
of  weight 
in  kliu4. 


0-73 
0-48 
0-92 
0'61 
0*-14 
046 
OOi 

oa» 


The  good  effect  in  the  first  case  was  entirely  due,  no  doubt,  to  the  iron. 

AVhile  prescribing  pharmaceutical  reniedies  the  physician  will  not 
forget,  so  far  as  in  him  lies,  to  rectify  such  disadvantages  of  life  as  he  may 
he  able  to  ascert^iin.  Over-pressure  at  school,  unwhoki^ome  conditions  of 
work  or  amusement,  late  hours,  worry,  tight  lacing  are  jmints  to  which  his 
Attention  mil  be  directed  ;  yet  while  relaxing  overwork,  if  any,  he  wilt 
he  no  less  alive  to  the  evil  of  idleness  or  desultorinoss.  As  much 
time  aa  possible  should  he  spent  in  the  open  air  and  in  such  gentle 
exercise  as  the  strength  and  respiratory  functions  will  permit.  Qiu'et 
horse  exercise  or  cycling  may  be  encouraged,  and  some  coui-se  of  study 
likewise  which  shall  interest  and  discipline  the  mind  and  temper  \nthout 
fi4tigue.  The  patient  shoidd  sleep,  if  possible,  with  the  bednwm  window 
open  \  if  this  he  prevented  by  hard  weather,  the  door  must  be  open,  A 
cold  bath  will  prolmbly  prove  more  than  the  deficient  heat  production  c^in 
support,  hut  the  rapid  application  of  the  w^et  sheet  can  usually  be  prescribed 
with  advantage  ;  this  is  better  done  in  the  forenoon  two  hours  after 
brejikfitst,  and,  during  the  colder  months,  in  a  room  with  a  fire.  Excessive 
cold,  aa  we  see  in  ha^moglobinuria,  seems  to  clestroy  the  red  corpuscl 
If  love  affairs  harass  the  patient  it  must  be  remembered  that  marriage 
no  direct  cure, 

I  have  said  that  the  deficient  powers  of  heat  production  often  forbid 
too  bracing  a  line  of  treatment ;  in  a  had  case  of  chlorosis,  one  in  which 
purhaps  iron  is  not  telling  at  oncc^  the  dissipation  of  heat  and  the  expense 
of  muscular  activity  must  be  husbanded  by  a  week  or  a  fortnight  in  bed. 
Such  a  meastire  often  gives  an  impulse  to  the  curative  movement,  and  proves 
to  be  an  economy  of  time  in  the  end.  The  facial,  gastric,  and  other  neur- 
algias, which  may  he  prominent  symptoms  of  the  case,  are  usually  relieved 
at  once  by  this  simple  me^ns.  A  further  reason  for  recumhency  is  given 
by  Dr.  George  Oliver  in  his  interesting   little  book  on  Puim- Gauging, 
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Thus  the  calibre  of  the  arteries  is  enlarged,  residual  blood  in  the  ventricles 
is  reduced,  and  dilatation  of  the  heart  is  prevent*^d  or  relieved.  By  his 
arteriometer  Oliver  finds  (p,  135)  "that  from  25  to  100  per  cent  more 
blood  is  discharged  into  the  tissues  in  the  recumbent  than  obtains  in 
the  sitting  posture  .  .  .  the  radial  calibre  ,  ,  ,  intireases  in  recum- 
bency, as  a  rule,  in  proportion  to  the  severity  of  the  ariaimia  and  to  tbe 
need  of  recumbent  rest."  As  soon  as  the  appetite  improves  and  the 
other  graver  symptoms  begin  to  give  way,  change  to  the  seaside  or  to 
the  hills  may  be  ad'^  ised  ;  but  cold,  I  repeat,  is  injurious  in  i-hlorosis, 
and  at  considerable  alti Lodes  the  deficiency  of  oxygen  would  be  more  and 
more  sensibly  felt. 

It  oidy  remains  now  to  say  the  few  words  which  are  necessary  on  the 
diet  of  chlorosis*  It  is  of  the  first  imj)ortance  to  overcome  the  com  mem 
disUiste  for  meat  Girls  will  say  that  the  entry  of  a  dish  of  hot  meat  into 
the  room  makes  them  feel  sick  ;  kindly  and  gradually  this  aversion  must 
be  overcome,  and  meat  must  take  its  due  place  in  the  diet.  Fggs  and 
milk  if  well  tligeste*!  will  be  includeil,  and  sweets  and  other  kickshaws 
discouraged.  Green  veget^ibles  are  Siiid  to  l>e  useful  for  their  chlorophyll, 
at  any  rate  they  avert  constijmtion.  It  is  desirable,  if  a  fair  meal  be  taken, 
thai  nothing  be  offered  Ijetwcen  mciib.  We  are  pointedly  asked  in  these 
cases  of  chlorosis  whether  alcohol  in  any  form  is  to  be  prescribed.  Of  itself 
I  believe  that  alcohol  is  of  no  direct  service.  It  is  possible  now  and  then 
that  a  bad  appetite  may  be  coaxed  into  more  activity  by  a  glass  of  stout, 
or  of  red  wine  and  water  ;  if  ao^  the  use  of  these  aids  is  justified.  Some 
young  persons  dislike  pure  water  ;  and  indeed  it  is  not  well  for  these 
ehloroties  to  drink  much  with  meals ;  half  a  tumbler  of  milk  may  be  the 
table  drink,  and  three  houra  after  meals  a  glass  of  hot  water  will  act 
beneficially  both  on  the  stomach  and  on  the  secretiong.  Careful  mtistica- 
tion  of  the  food  is  of  grciit  importance. 

In  conclusion  I  would  repeat  that  to  test  the  blood  not  only  for  the 
number  of  rod  corpuscles  and  apparent  htemoglobin  valuer  but  also  to 
ascertain  whether  they  are  equal  and  of  full  size,  is  the  only  trustworthy 
n^eans  of  gauging  the  rate  and  degree  of  cure  ;  a  lowered  pulse-rate, 
however,  is  a  sign  of  amendment,  as  is  reacceleration  of  impending 
relapse.  Colour  generally  returns  to  the  face  and  steadiness  to  the 
breathing  long  before  the  cure  is  established. 

T.  Clifford  Allbctt. 
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Synonyms. — Idiopathic  anctmia;  Essential  anmnia  ;  Mi/elogejiic  ancemia  ; 
Progressive  pernicious  anamiia  ;  Ganglionic  ancemia  ;  Ancematosis, 

Definition. — By  ''pernicious  ansemia"  is  now  generally  understood  a 
variety  of  primary  anaemia,  which  arises  insidiously,  and  is  characterised 
by  progressive  diminution  in  the  number  and  changes  in  the  form  of  the 
red  corpuscles  of  the  blood,  together  with  a  similar  but  generally  less 
marked  diminution  in  the  amount  of  haemoglobin ;  which  changes  ap|)ar- 
ently  depend  upon  undue  haemolysis  combined  with  inadequate  com- 
pensatory haemogenesis, — a  condition  which,  in  the  majority  of  cases, 
passes  more  or  less  rapidly  to  a  fatal  termination,  the  progress  being  in 
some  cases  interrupted  by  periods  of  improvement  followed  by  relapse, 
but  rarely  resulting  in  permanent  restoration  to  health,  whatever  the 
method  of  treatment 

It  is  difficult,  even  in  the  light  of  modem  research,  to  frame  a 
satisfactory  definition  of  this  affection — one  which  shall  not  be  too  wide, 
nor,  on  the  other  hand,  too  narrow  to  embrace  the  varied  conditions 
under  which  this  severe  form  of  anaemia  is  known  to  arise.  There  is 
reason  to  doubt  even  the  constancy  of  the  **  progressive  "  and  '*  pernicious  " 
characters  which  were  deemed  by  Biermer  to  constitute  its  most  charac- 
teristic features.  On  the  other  hand,  the  use  of  such  names  as  ''idio- 
pathic" and  "essential"  anaemia,  however  appropriate  they  may  have 
been  when  Addison  directed  attention  to  this  class  of  primary  blood 
affection,  can  hardly  be  justified  now  except  as  an  admission  that  patho- 
logical research  has  failed  to  discover  the  source  of  a  disease  which 
presents  such  stiiking  clinical  features.  The  difficulty  is  enhanced  by 
the  fact  that  the  clinical  phenomena  are  not  in  themselves  distinctive, 
not  even  the  characters  of  the  blood  ;  hence,  as  the  advance  of  knowledge 
led  to  the  shrinking  of  the  "  idiopathic  "  area,  it  seemed  reasonable  at 
one  time  to  admit  the  existence  of  secondary  forms  of  pernicious  anaemia 
side  by  side  with  the  primary. 

However,  there  is  good  ground  for  believing  that  when  all  extrinsic 
causes  are  eliminated,  there  remains  a  residue  of  cases  of  progressive 
anaemia,  to  which  the  term  **  primary "  may  be  assigned ;  and  it  is  to 
this  class  that  we  may  also  assign,  at  least  provisionally,  the  name 
"  pernicious."  For  a  primary  anaemia  may  be  defined  as  one  dependent 
on  the  perverted  relationship  between  the  two  great  functions  concerned 
in  maintaining  the  normal  composition  of  the  blood.  In  the  active 
processes  of  disintegration  and  renewal  of  the  blood  elements,  hat^molysis 
is  balanced  by  haemogenesis.  The  balance  may  be  disturbed  by  excessive 
haemolysis  on  the  one  hand,  or  by  inadequate  haemogenesis  on  the  other. 


It  will  be  seen  that  an  explanation  of  idiopathic  aniemia  has  been  sought 
in  each  of  these  directions  severally,  l>ut,  as  stated  in  the  siUyvc  defini- 
tion, there  may  he  defects  in  both.  Whether  the  definition  should  be 
made  more  precise  by  indicating  the  probable  source  and  character  of 
the  hipmolytic  process  is  a  matter  wljich  I  sltall  discuss  under  the  head 
of  **  Pathology.^' 

Hi  story. —By  common  consent  the  credit  of  the  first  general  account 
of  pernicious  anaemia  is  dne  to  Dr.  Thomas  Addison,  whose  reference  to 
it  in  his  monograph  "On  the  Constitutional  and  Local  Etlects  of  Disease 
of  the  Suprarenal  Capsules"  has  often  been  qnoted.  Although  these 
paasages  appeared  in  1855  lie  had  been  teaching  their  doctrines  for 
several  years.  No  account  of  the  condition  can  be  considered  complete 
without  Aiidison*s  description  of  it  :— 

**  For  a  long  period  1  had  from  time  to  time  met  with  a  very  remark* 
able  form  of  general  anjemia  occurring  without  any  disco veruble  cause 
wljatever,  cases  in  which  there  had  been  no  previous  loss  of  blood,  no 
exhausting  diarrhoea,  no  chlorosis,  no  purpura,  no  renal,  splenic,  mias- 
matic, gland uhir,  strumous,  or  malignant  tlii>ease. 

**  Accordingly^  in  speaking  of  this  form  in  clinical  lectures,  I,  perhaps 
with  little  propriety*  applied  to  it  the  term  'idiojiathic'  to  distinguish  it 
from  cases  in  which  there  existed  more  or  less  evidence  of  some  of  the 
usual  causes  or  concomitants  of  the  aniemic  state. 

"The  disease  presented  in  eYGvy  instance  the  same  general  character, 
and,  with  scarcely  a  single  exception,  w^as  followed  after  a  variable  period 
by  the  same  results 

**  It  occurs  in  both  sexes ;  generally,  but  not  exclusively,  beyond  the 
middle  period  of  life  ;  and,  su  h\r  as  I  at  prestnt  know,  chiefiy  in  jiersons 
of  a  somewhat  large  and  bulky  frame,  aud  with  a  strongly -marked 
tendency  to  the  formation  of  fat 

"It  makes  its  approach  in  so  slow  and  insidious  a  manner  that  the 
patient  can  hardly  fix  a  date  to  his  earliest  feeling  of  that  languor  which 
is  shortly  to  become  so  extreme.  The  countenance  gets  pale,  tbi.^  whites 
of  the  eyes  becunie  {>early,  the  general  frame  flabby  rather  than  wasted  ; 
the  puke  perhaps  large,  but  remarkably  soft  and  compressible,  and 
occasionally  with  a  slight  jerk,  esfwcially  under  the  slightest  excitement. 
There  is  an  increasing  indisposition  to  exertion,  with  an  uncomfortable 
feeling  of  faintness  or  breath lessn ess  on  attempting  it ;  the  Jjeart  is 
readily  made  to  palpitate  ;  the  whole  surface  of  the  body  presents  a 
blanched,  smooth,  and  waxy  ap[»earanee  ;  the  lips,  gums,  and  tongue 
seem  bloodless ;  the  iiabbiness  of  the  solids  increases ;  the  appetite  fails  j 
extreme  languor  and  faintness  supervene,  hreathlessness  and  palpitations 
being  produced  by  the  most  trifling  exertion  or  emotion  ;  some  slight 
tedema  is  pri*bahly  jierceived  about  the  ankles.  The  debility  becomes 
extreme  ;  th<^  patient  ran  no  longer  rise  from  his  lied ;  the  mind  occa- 
sionally wanders ;  he  falls  into  a  prostrate  and  half-torpid  state,  and  at 
length  expires.  Nevertheless  to  the  very  last,  and  after  a  sickness  of 
perhaps  several  months*  duration,  the  bulkiness  of  the  general  frame  and 
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the  otiesity  often  pre  sent  a  most  striking  contrast  to  the  failure  and 
exhaustion  observable  in  every  other  respect. 

**  With  perhaps  a  single  exception,  the  ilisease,  in  ray  own  experi- 
ence, resisted  all  remedial  eftbits,  and  sooner  or  hitcr  terminateil 
fatally. 

**0n  examining  the  bodies  of  seic!i  patients  after  death  I  have  failed 
to  discover  any  organic  lesion  that  could  pniperly  or  reasonaljly  be 
assigned  as  an  adeqnate  canse  of  such  serious  foiise<|uences;  neverthelesF, 
from  the  disease  having  uniformly  occurred  in  fat  people,  I  was  naturally 
led  to  entertain  a  suspicion  that  some  form  of  fatty  degeneration  n)ight 
have  a  si  in  re  at  least  in  its  prmluction  ;  and  1  may  observe  that,  in  the 
case  last  examined,  the  heart  had  undergone  such  a  change^  and  that  a 
portion  of  the  seiuihniar  ganglion  and  sohjr  plexus,  on  being  subjected  to 
nucroaeopic  examinatkjUj  was  pronounced  by  Mr,  Quekett  to  have  passed 
into  a  corre.'^ ponding  conilition. 

*'Wiiether  any  or  all  of  these  morbid  changes  are  essentially  con- 
cerned— as  1  believe  they  are- — in  giving  rise  to  this  very  remarkable 
disease,  future  observation  will  probalily  decide." 

Isolated  examples  of  the  rcmar]ial»lo  condition  thus  succinctly 
described  l>y  Addison  kid  found  their  way  into  medical  records  prior  to 
the  date  of  his  writing.  This  has  been  shown  by  Lepine  and  Pye-Smith 
in  their  hifstorical  summaries  of  the  subject*  Thus,  the  latter  author 
refers  to  the  records  of  seven  cases  which  doiditless  fall  into  the 
category  of  "Addison's  anaemia '^;  namely,  one  recorded  by  Combe 
(1823),  one  by  An-lral  (1823),  one  by  Marshall  Hall  {1837X  one  by 
Piorry  (1841),  one  by  Pearce  (1845)/and  two  by  Barclay  (1851),  It 
seemfl  clear^  too,  that  the  cases  given  by  C'hanning  of  Boston  (Mass.), 
in  a  paper,  written  in  1842,  dealing  with  antemia  in  relation  to  the 
puerperal  state  and  in  uterine  disoi-ders,  proI>ably  belong  to  the  same 
class.  However,  comparatively  little  attention  was  attracted  to  the 
subject  for  several  years  after  Addison  wrot-e,  except,  it  is  right  to  add, 
amongst  those  who  were  most  familiar  with  his  teaching.  Thus,  8ir  S. 
Wilks»  in  the  (iny's  Hospital  Keports  for  1857,  discussed  idiopathic  fatty 
degeneration,  in  which  he  referred  to  the  morbid  change  which  is  the 
most  chanictenstic  feature  of  idiopathic  antemia  ;  and  cases  were  recordtni 
by  Habershon  and  others  of  the  Guy's  school  The  writings  of  Gusserow 
and  Bieimer  of  Zurich,  especially  the  memoir  in  which  the  latter  author 
first  uses  the  phrase  ^*  progress! %o  pernicious  amemia^'  (187l-72)>  did 
much  to  awaken  interest  in  the  subject,  anrl,  I  may  add,  to  ignore  the 
previous  work  of  Addison ;  thus  to  Biermer  was  given  the  credit,  which 
indeed  he  himself  claimed,  of  describing  for  the  first  time  the  characters 
of  a  condition  not  hitherto  recognised.  It  is  clear,  however,  that  not 
only  had  he  lH>en  anticipated  by  Addison,  but  it  is  also  pFolxd>le  that 
the  cases  amongst  pregnant  women  to  which  Gusserow  drew  attention 
were  the  same  as  those  indicated  by  Chatunng  thirty  yeai^  jireviously, 
aud  by  Lebert  in  a  case  recorded  in  1853  as  "puerperal  chlorosis/' 
Nevertheless,   the  service    rendered  by   Biermer  was  considerable,   both 


from  the  clinical  and  pathological  standpoint ;  and  hia  choice  of  the  name 
*' IJt'rnicioua  ■'  directed  attention  U)  the  fatal  character  of  the  disease. 
However,  wo  must  recognise  that,  as  knowledge  has  grown,  reasons  have 
increased  for  believing  that  many  cases  included  by  Addison  aa  **  idio- 
pathic "  or  by  Biermer  as  *^ pernicious"  would  more  strictly  find  a  place 
amongst  the  secondary  ana^mia^.  For  not  only  have  unsuspected  causes 
been  revealed  of  progressively  fattd  anaemias  which  exhibit  all  the 
characters  described  by  Addison  and  Biermer  (such  as  anch}dostomiasi6), 
but  definite,  if  minut<3,  patliological  dilibrenLea  have  been  shown  to  exist 
between  pernicious  ana^nna  proper  and  certain  other  cases  which  some 
years  ago  I  regartled  iis  examples  of  **  symptomatic  (secondary)  penncious  " 
anaemia  ;  for  iu  the  predominance  of  the  cardinal  symptoms  masking  the 
underlying  condition,  these  latter  cases  rmi  a  cour-se  and  exhibited  many 
characters  which  resembled  those  of  cases  not  so  associated,  and  therefore 
named  provisionally  *'  idiopathic."  This  is  not  a  mere  rjucstiou  of 
nomenclature,  it  concerns  the  true  interpreUition  of  the  jiathology  of  the 
disease  before  us^  and  must  be  referred  to  again  when  we  speak  of  this 
branch  of  the  subject.  We  must  constantly  l>ear  in  mind,  therefore,  that 
a  certain  number  of  the  cases  on  record  are  not  strictly  to  bo  ranked  in 
the  ca-tegory  of  "  pernicious  ana?mia  "  properly  so  called. 

It  is  not  possible  in  such  an  article  iia  this  to  review  all  that  has  been 
written  during  the  jmst  twenty-five  years  upon  the  8ubj*ect.  Many  con- 
tributions have  been  made  by  physicians  of  Addisoti's  own  hos])ital, 
namely,  by  Pye-Smith,  F.  Taylor,  and  Hale  Whit^.  Most  of  their 
writings  appear  in  the  Guy's  Hospital  Reports.  Dr.  Stephen  Mackenzie, 
again,  in  a  clinical  lecture  published  in  1878,  did  much  to  invite  attention 
to  a  subject  to  which  he  reverted  some  yeiirs  hiter  in  the  Lettsomian 
lectures  w^hich  he  delivered  in  1891  at  the  Medical  Society  of  London, 
Dr.  ByTom  Bramwell  published  a  full  account  of  pernicious  ana-mia 
early  in  187C,  and  drew  attention  to  the  value  of  arsenic  in  its 
treatment.  To  Dn  W.  Hunter  we  owe  some  of  the  most  profound 
studies  of  the  pathology  of  the  disease,  studies  which  have  materially 
inrtuenced  our  conceptions  of  its  nature,  and  have  done  more  than  any 
other  work  to  give  definiteness  to  thera.  Other  labourers  in  the  same 
field  have  been  W,  Kussell,  Braken ridge,  Gibson,  Stockman,  and  Fraser 
of  Edinburgh  ;  Finny,  Purser  and  Craig  of  Dublin  ;  Mott,  Russell,  and 
James  Taylor  of  London.  The  disease  was  studied  at  an  early^  date  in 
America,  the  contributions  of  Osier,  Gardiner,  and  Howard  of  Montreal 
being  amongst  the  first ;  O^sler  is  also  the  author  of  many  subsequent 
studies.  To  Pepper  of  Philadelphia  is  due  the  discovery  of  chiujgea  in 
the  marrow  of  the  bones,  observations  speedily  confirmed  by  others. 
Musaer,  Henry%  Kinnicutt,  and  Woods  have  also  contributed  to  the 
subject  in  the  United  States.  Numerous  essays  and  monographs  have 
appciired  in  the  Continental  schools  by  Eichhorst,  Quincke,  Muller, 
Neumann,  Immermann,  Lepine,  Hay  era,  Laache,  and  others. 

Etiology. — To  speak  of  the  causation  of  a  disease  of  which,  in  the 
majority  of  cases^  no  adequate  cause  can  bo  discovered  seems  paradoxical  • 
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yet  in  pernicious  aTia?mia  wc  detect  eertiiin  remoter  aivteced en ts,  which,  if 
not  of  themselves  adequate  to  give  rise  to  the  condition,  nor  constant  in 
their  oeeuirenee,  are  yet  not  without  importance.  These  are  among  the 
more  general  Ciiuses  of  anaemia,  for  aiiiemia  owns  an  infinity  of  canses ; 
but  they  seem  to  have  no  bearing  on  the  quality  of  perniLiunsnesa. 
Whenever  the  anemia  appears  to  pass  beyond  the  boundary  of  the 
incidentJil,  and  becomes  so  dominating  a  featuie  of  the  illness  that,  as  it 
increases,  all  the  symptoms  are  referable  to  the  amemia,  and  none  to 
the  primary  aUcetion,  then  it  is  legitimate  to  infer  the  intervention  of  some 
further  agency  whirh  has  converted  the  simple  into  the  perjiicious  type  of 
anoemia.  Thiia^  for  example,  hcemorrhiige  is  a  common  cause  of  secondaiy 
anaemia,  and  repeated  small  bleedings  may  produce  a  condition  which 
progresses  from  bfid  to  worse,  and  ultimately  destroys  life.  Is  such  a 
Btate  to  be  regarded  as  **  pernicious  ana?raia  "  %  Some  have  thought  so, 
and  a  recent  writer  (Stockman)  has  striven  to  show  that  the  very 
hemorrhagic  tendency  which  belongs  to  severe  amemia  may  be  the 
means  of  its  passing  by  a  vicious  circle  into  a  pernicious  and  fatal  disease. 
Such  a  view^  of  course,  gets  rid  of  the  notion  that  pernicious  aniemia  is  a 
speeihc  disease ;  as,  thus,  any  amemia  of  sufficiently  high  degree  pro- 
vides for  its  own  further  progress  by  the  effects  which  it  produces 
on  the  nutrition  of  the  blood- vessels.  On  the  other  hand,  that  cases  of 
hiemorrhage  ancl  of  diseases  involving  large  haemorrhages,  or  a  continued 
repetition  of  smaller  ones,  although  leading  to  a  chronic  an^eraia,  do  very 
rarely  assume  the  type  under  discussion,  seems  to  prove  the  existence  of 
other  determining  factors  ;  for  it  does  certiiitdy  happen  that,  althongh  a 
case  of  i>ernicious  anaemia  may  seem  to  have  been  initiated  by  a 
metrorrhagia  or  a  gastric  hemorrhage,  the  annemia  advances  without  any 
petition  of  the  loss  of  blood,  whether  from  the  primary  source  or  from 
:ondary  sources  opened  by  the  aiuemic  state.  Thus,  even  were  tliere 
110  other  distinguisliing  characters — ^such,  for  example,  as  those  of  tbe  blood 
and  urine — we  should  ha\e  to  assume  the  presence  of  some  fresh  factor  to 
account  for  the  course  of  the  disease.  The  consideration  of  some  of  the 
more  common  antecedents  of  pernicious  amemia  may  suggest  to  us  where 
this  (erlium  fptvl  is  to  he  sought. 

Amongst  the  favouring  conditions  upon  which  some  stress  has  been 
laid  are  insufficiency  or  unsuitability  of  food  in  persons  subjected  to  hard 
maiuial  labour,  or  even  not  so  subjected.  Tbe  conditions  of  life  uf  the 
Swiss  peasantry  were  at  one  time  suf*po8ed  to  determine  the  many 
instances  of  the  affection  which  rendered  Zurich  a  centre  for  its  study. 
Misery  and  famine  are  conditions  of  anaemia  •  but  unhappily  such  con- 
ditions are  as  common  in  the  large  centres  of  population  as  they  are  in 
the  rural  districts,  yet  pernicious  anicmia  is  a  rare  disease  by  no  means 
limited  to  the  poorer  classes  of  the  community.  ^Moreover,  it  is  mainly 
in  the  writings  of  the  Swiss  authors  that  any  reference  is  made  to  such 
etiological  factors.  Another  class  of  antecedents  most  prominently 
cited  in  the  writings  of  Gusserow  and  Biermor,  to  account  for  the  excess 
of  women  among  their  patients,  consists  of  pregnancy,  pirturition,  and 


lactation  ;  yot  bow  seldom  is  tbis  fatal  kind  of  anaemia  observed  aa  a 
direct  se  que  nee  of  these  physiological  b  tales.  Reference  has  already  been 
made  to  hcemoirhage  us  an  antecedent,  and  mention  must  be  made  of 
gastt'o-intestinal  disturbance  also,  \^'hich  of  all  factors  seems  likely  to  be  the 
most  nearly  connected  with  the  etiology  of  the  disease.  Not  only  are 
the  eiirliest  symptoms  connected  with  this  system  in  a  considerable  pro- 
portion of  cases,  such  as  vomiting,  dianha^,  or  irregiilaritiea  of  digestion, 
but  m^ny  cases  exhil)it  also  definite  changes  in  the  gastric  or  intestinal 
mucosa ;  and  this  to  auch  an  extent  as  to  have  led  some  observers  to 
attriliuic  the  fatiil  anreraia  to  the  atrophy  or  other  lesions  which  attack 
nutrition  at  its  source  (Fen wick,  Kinnicutt,  Osier).  Again,  it  is  well  known 
that  jjaiienta  with  chronic  gastric  disorders,  such  as  ulcer  or  cancer,  are 
sometimes  anieniie  out  of  all  proportion  to  the  amount  of  haemorrhage 
which  may  have  occurred  diiring  their  illness.  Indeed,  in  some  eases 
where  there  are  no  direct  symptoms  of  the  gastric  disorder  the  resemblance 
to  pernicious  atuemia  is  striking ;  and  cases  have  been  described  where 
anaemia  apparently  pernicious  haa  seemed  to  establish  itself  upon  the 
gastric  disease  (Eisenlohr).  The  arguments  of  Hunter  on  this  point 
have  much  force,  his  contention  being  that  in  all  these  conditions  where 
the  clinical  feattires  of  pernicious  amemia  are  manifested  in  association 
with  malignant  disease  or  gastric  changes,  the  lesions  essential  to  the 
former  have  been  superadded  ;  for,  as  he  points  out,  pernicious  anaemia 
is  a  rare  complicjttion  in  malignant  disease,  whilst  the  gastric  lesions  often 
occur  apart  from  [jcrnicioua  aniemia.  In  commenting  on  the  view, 
advanced  by  Fenwick,  that  atrophy  of  the  gastric  glands  unclerhes  pernicious 
aniemia,  Hiuiter  points  out  that  this  observer  himself  found  such 
atrophy  in  a  large  number  of  cases  of  cancer  also.  "Thus,  of  fifteen 
cases  of  cancer  of  the  breast,  in  only  four  wevQ  no  anatomicjil  changes  to 
be  found  in  the  gastric  mucosa.  8ome  degree  of  atrophy  was  found  in 
every  case  of  cancer  of  the  stomach.  If  atrophy  of  the  gastric  glands  is 
to  be  reganJed  as  the  essential  anatomical  change  in  pernicious  anjemia, 
it  would  seem  reasonable  to  expect  that  pernicious  aniemia  should  Ifce 
found  frequently  associated  with  cancer  of  the  breast,  and  almost  invariably 
with  cancer  of  the  stomach.  Curiously  enough,  however,  I  have  not 
found  a  single  case  recorded  in  which  c*ancer  of  the  breast  has  presented 
the  features  of  pernicious  anaemia  ;  and  as  regards  cancer  of  the  stomach, 
it  is  the  exception  and  not  the  rule  for  it  to  be  marked  by  the  clinicJil 
feiitures  characteristic  of  pernicimis  anifimia  "  (Hunter).  Similar  reascming 
is  employed  by  Hunter  to  cast  doubt  on  the  alleged  etiological  importance 
of  the  degenerative  changes  described  by  Sasaki  and  by  Biiiiti  in  the 
nervous  tissues  of  the  intestinal  wall ;  for  such  changes,  aceortiing  to  the 
observations  of  Scheimpflug,  are  frequent  in  wasting  and  acute  infectious 
diseases.  Banti,  regarding  the  sympathetic  nerve  lesions  as  a  primary 
defect,  went  so  far  as  to  give  the  name  ** ganglionic  anemia"  to  this 
aft'ection. 

Among  the  influences  which   have   been  known    to  precede  a  pro- 
gressive  anaemia   must   be    included    those    in   which    the    mental   and 
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emotional  facilities  are  concerned.  There  is  authGnlic  e%'itlence  that  shock, 
depression!  anxiety,  or  severe  menUil  strain  have  lieeii  followed  by  the 
appearance  of  an  ana?raia  which  has  run  on  to  a  fatal  issue.  The  precise 
relationship  between  the  disease  and  such  antecedents  is,  however,  quite 
obscure. 

The  hypothesis  that  pernicious  ansemia  is  due  to  microbic  agencies 
has  little  to  support  it ;  the  micro-organisms  that  have  been  described  in 
the  blood  (Fninkenbauser)  have  not  been  isolated  or  cultivated,  whilst 
the  condition  of  the  blood  itself  is  such  as  readily  to  lead  to  errors  of 
observation  in  this  respect. 

Lastly,  {jernicious  anaemia  is  mainly  a  disease  of  adult  life,  most  cases 
occurring  between  the  ages  of  twenty  and  forty-five.  But  children  are 
not  exempt  from  it,  cases  being  recorded  in  patients  as  young  as  seven, 
eleven,  and  twelve  years.  The  sexes  are  aWut  equally  prone  to  it,  but 
if  all  cases  of  its  apparent  origin  in  pregnancy  and  parturition  be  excluded, 
it  would  probably  he  found  that  the  disease  preponderates  amongst  men. 

Symptoms.— In  the  vast  majority  of  cases  it  is  extremely  difficult  to 
fix  the  date  at  which  the  illness  began  ;  its  onset  being  so  gradual  and 
insidious  that  the  patient  passed  imperceptibly  fiom  health  to  disease.  It 
does,  however,  occasionally  happen  that  a  debilitating  illness,  a  great  loss 
of  blood,  pregnancy,  or  parturition  has  been  followed  immediately  by  an 
anaemia  of  the  ingravescent  course  characteristic  of  the  disease  ;  and, 
as  has  already  l>ecn  pointed  out,  even  some  unusual  mental  shock  or 
emotional  disturbance  may  be  directly  antecedent  to  the  appeiiranee  of  the 
anfemia.  \\Tiether  or  not  we  are  to  include  in  the  present  ctitcgory  e'^^ery 
case  Tvhich  seems  to  have  its  origin  so  directly  in  an  anromiating  cause^ 
it  is  evident  nevertheless  that  the  declared  symptoms  do  not  differ  in 
kind  from  those  which  are  thus  produced.  There  is  hardly  a  single 
symptom  of  the  protopathic  affection  which  is  not  to  be  found  now  and 
again  in  association  with  profound  aniemia  clearly  due  to  an  oixlinary 
cause.  The  earliest  indications  of  the  malady  are  so  slight  and  in- 
aign  ill  cant  as  to  he  disregarded,  and  it  is  often  not  until  the  disease  is 
well  advanced  that  its  true  nature  is  recognised.  Nor  is  it  possible  to 
assign  any  period  during  ^vhich  these  early  and  indefinite  signs  may  be 
said  to  last.  It  is  a  stage  measured  mostly  by  weeks  or  even  months 
rather  than  days,  although  cases  of  apparently  acute  course  are  on 
record.  These  inximl  ^pnypt/ims  consist  in  the  main  in  failing  strength, 
and  in  disinclination  for  exertion,  physical  or  mental ;  so  that  the  subject 
of  the  malady  becomes  possessed  by  an  unnatural  lassitude  which  makes 
all  labour  irksome,  and  often  renders  him  desjK>ndent,  low-spirited,  and 
capricious  in  temper.  Together  with  this  persistent  asthenia  and  loss  of 
energy  the  appetite  fails ;  there  may  be  complaint  of  discomfort  after 
food,  and  the  patient  will  perhaps  suffer  at  times  from  nausea  or  even 
vomiting.  If  to  these  g^i^tric  disturbances  there  be  added  intestinal 
irregularity^  it  is  natural  for  him  and  his  friends  to  ascribe  his  weakness 
and  depression  to  some  functional  derangement  of  the  digestive  organs. 
Yet,  as  a  rule,  there  is  no  falling  otf  in  nutrition,  but  even  a  noticeable 


iecreAse  in  bulk  and  weight.  Gr.ichmlly,  however,  the  signs  of  anaemia 
fire  more  evident,  and,,  ass  they  l>ecome  pronounced^  his  weakness  increases, 
he  suffers  from  |j;ilpitatioti,  perhaps  from  syncopal  attacks,  and  shortness  of 
breiith  on  exertion,  and  at  last  is  eom pelted  to  abandon  his  calling  and 
aeek  rest  anfl  ail  vice.  The  syraj  »toms  which  may  now  be  pi-eaentetl,  those, 
that  is,  of  the  declared  dise^ise,  ma^^  best  be  described  in  detail ;  they 
occur  with  variable  frequency,  and  some  even  which  may  bo  thought  to 
he  essential  and  characteristic  are  occasionally  conspicuous  by  their 
absence* 

The  constant  svinptom  h  of  course  ihs  anfwmia.  The  pallor  of  ihe 
skill  is  striking,  often  in  mjirked  contrast  with  the  previous  gocnl  colour 
of  the  ind i V id tiaL  Tlie  skin  and  mucous  membranes  are  almost  devoid  of 
colour,  save  that  the  former,  especially  of  the  face,  generally  assumes  a 
faint  yellowish  or  lemon  tint  that  is  w holly  diflTerent  irom  the  whiteness 
of  the  subject  of  pulmonary  tttberculosis,  the  earthy  pallor  of  the 
cancerous  cachexia^  or  the  muddy  tint  of  the  malarial  subject;  and  is  quite 
different  from  the  bronzing  of  the  mahnly  ijiscovered  by  Addison  in  his 
search  lor  iin  adequate  cause  of  '"idiopathic"  anemia.  This  complexion, 
howe\^er,  is  sometimes  met  with  in  the  chlorotic,  in  those  who  have 
suffered  from  internal  ha?morrha;^e  (as,  for  instance,  in  cases  of  large  pelvic 
haematoiele  in  process  of  absorjition),  in  rsire  cases  of  chronic  gastric 
organic  disease,  ami  in  various  toxic  amemias.  It  cannot  he  deemed 
pathognomonic ;  but  occurring,  as  it  docs,  with  so  few  svmjjtoms,  or 
overt  evidence  of  blood  loss,  it  may  lead  to  the  suspicion  of  the  grave 
nature  of  the  malady.  It  is  all  the  more  suggestive  when  it  occurs  in  a 
male  subject  of  mature  age  wlii>se  previous  health  record  has  Ijeen 
excellent.  There  may  he  some  redema  of  the  lower  extremities,  often 
yery  slight,  sufficient  to  cause  slight  piLting  on  pressure  over  tiic  malleoli  ; 
sometimes  more  extensive,  and  not  seldom  entirely  absent.  Indeed,  this 
symptom  is  hardly  so  frequent  a  feature  of  pernicious  antemia  as  it  is  of 
chlorosis.  In  the  later  stages,  however,  it  may  become  markt^d,  as  also 
may  petechial  hncniorrhages  chiefly  on  the  lower  liinbs.  There  is  no 
constant  condition  of  skin  as  regards  pers^»j ration.  Some  have  noticed 
tmdue  sweating  in  the  earlier  and  later  periotls  of  illness,  but  there  does 
not  appear  to  bo  any  regularity  in  this  symptom,  and  it  can  hardly  be 
reganied  as  essential.  The  skin  often  assumes  the  soft  and  smooth 
character  to  he  met  with  in  the  subject  of  fatty  degeneration, 

TIte  iemperaiure  of  the  body  is  generally  normal,  and  in  advanced 
stages  subnormal ;  but  most  observers  record  periods  of  remark- 
able pyrexia!  exacerbation,  whicli  some  consider  to  be  peculiar  to  this 
kind  of  anremia.  This  ] pyrexia  is  not  as  a  rule  severe,  the  temf>erature 
seldom  exceeds  102°  or  103^,  with  morning  remissions  and  marked 
irregidririty.  It  may  last  for  a  few  days  and  then  subside,  rccnmng  at 
intervals  during  the  progress  of  the  malady ;  or  it  may  be  of  more 
continued  course.  This  intermittent  pyrexia  is  possibly  related  to  the 
variations  in  the  hiemolytic  process,  and  may  be  taken  as  confirmatory 
of  the  toxiemic  theory  of  the  disease  j  another  conceivable  view  is  that 
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it  is  due  to  cnpilliiry  hfiemorrlmgea  in  tli«  lieat-con trolling  centres  of  the 
brain.  Wliatever  tlie  expluiiatiou  it  is  seMom  entirely  absent  \  but  then, 
it  may  be  remarkeiJ,  a  snbfebrilo  temperature  is  not  uncommon  in 
chlorosis,  and  may  iilso  occur  after  severe  hiemorrhage. 

The  signs  of  ciraikiion/  dtstttrhance  are  general ly  obvious,  and  may 
even  leaf!  to  an  etToncous  opinion.  Tlie  patient  may  complain  of 
palpitation  from  an  early  iieno*!,  anr!  at  times  may  b*-  attackfd  with 
faintni'ss  or  aciual  syncope.  The  pulse,  geJrerally  quicker  than  normal^  is 
markedly  affected  by  exertion  or  enicition,  the  difference  between  its 
rates  as  iiifluenced  hy  posture  being  conBiderable,  It  is  mostly  soft  and 
fairly  ftillj  wtvikt  there  may  bo  complaint  of  throbbing  in  the  neek  or  a 
feeling  of  fulness  In  the  head.  The  cardio-%-ascuhir  signs  of  aiu^mia  are 
pronounced.  Tlie  impulse  of  the  heart  is  undulating,  and  the  apex-beat 
generally  somewhat  lower  and  situated  more  to  the  left  than  nonnal ; 
percussion  confirms  this  evidence  of  slight  dilatation  of  tlie  ventricles  hy 
revealing  an  increase  of  the  cardiac  area  of  duhicss  to  the  left.  An 
intense  blowing  systolic  murratir  m  generally  audible  over  the  i>roccordium, 
most  marked  at  the  ptdmonary  cartilage.  In  advanced  cases  this  iinirmur 
may  have  a  grating  character,  and  be  even  mistaken  for  friction.  (A 
diastolic  murmur  has  been  noterl,  but  this  is  not  common.)  Its  hiemic 
origin  is  confirmed  hy  the  presence  of  a  similar  mtirmur  in  the  large 
arteries,  and  a  loud  hum  in  the  jugular  vein.  The  carotiils  often  jmlsate 
violentlyj  and  a  distinct  thrill  is  to  be  felt  over  them  and  the  large  veins 
in  the  neck, 

ExamiTuitim  /j/  the  Mood  reveals  a  great  departure  from  the  normal 
The  bloodless  condition  of  the  skin  makes  it  somewhat  difficult  to  obtain 
sufficient  lor  its  estimation.  The  drop  has  a  pale  watiTy  appearance, 
and  the  number  of  red  corpuscles  is  found  to  be  notably  diminished. 
The  degree  of  this  oligocythseniia  depends  upon  the  stage  and  severity  of 
the  disease ;  but  it  is  not  unusual  to  find  the  number  of  red  corpuselea 
reduced  to  IjOOO^OOO  per  cub.  mm.,  that  is,  20  per  cent  of  the  normal ; 
and  as  tlie  case  progresses  they  may  fall  considerably  below  this  figure, 
the  lowest  estimation  on  record  l>eing  1  43,000  (Quincke).  Thrre  is  no 
parallel  diminution  in  the  num1>er  of  leucocytes  ;  in  late  stages  they  may 
exceed  the  normal  amount.  With  the  ha?moglnhinometer  it  will  almost 
invariably  be  founcl  that  altliougb  there  is  a  marked  reduction  in  the 
amount  of  haymoglobin  this  is  not  proportionate  to  the  reduction  in  cor- 
puscular richness.  Tims  in  a  case  in  which  the  corpuscles  have  fallen  to 
10  per  cent  the  hiemoglobin  percentage  may  be  as  high  as  20  or  25  per 
cent.  Hence  it  follows  that  the  individual  corfnisclrs  must  have  a  larger 
relative  content  of  haemoglobin  than  in  hi\"ilth.  The  microscopical  ex- 
amination  shows  notable  changes^  which  when  first  observed  were  thought 
to  be  f^uito  characteristic.  In  the  first  place,  the  tendency  for  the  cor- 
puscles to  form  rouleaux  is  almost  entirely  lost,  although  this  is  not  to  be 
observe  1  in  every  case.  As  a  rule  the  scanty  cnrpusclcs  either  form 
irregular  masses,  or  lie  scattered  over  the  field ;  and  it  is  evident  at  once 
that  they  exhibit  very  great  variations  in  size  and  shape.     Thus  many 


are  of  irregtilar  form,  pear-sliaped,  ova!,  and  deformed,  coiistitutinj^  the 
condiliot!  mimed  by  Quincke  **  iioikilocytosis,*'  which,  however,  is  not 
distinctive,  Some  are  mucli  larger  than  normal  (megiilocytes),  and 
many,  on  the  other  hand,  appear  as  small  spherical  bodies  (microcytes). 
Neither  of  these  varieties  ran  be  conffidered  distinctive,  although  some 
authors  think  that  the  prevalence  of  the  megalocytea  is  greater  than  in 
any  other  condition  ;  others,  however,  consider  that  the  microcytes  are  if 
anything  more  characteristic  Besides  these  forms^  which  may  be  re- 
garded respectively  as  immature  or  overgrown  red  corpuscles,  there  are 
also  to  be  seen  nucleated  corpuaclea,  which  suggest  a  reversion  to  the 
reptilian  type  ;  these,  according  to  their  sizes,  have  been  named  normo- 
blasts, raegalublasts,  and  microblaats.  Lastly,  Eiirlich  showed  that 
granular  corpuscles  which  stain  with  reagents  are  often  present,  and  are 
|M>ssibly  degenerate  corpuscles ;  whilst  the  readiness  with  which  the 
hsemoglobiri  accumulates  in  a  mass  within  a  corpuscle  gives  the  latter  a 
ps  en  do- nucleated  aspect.  On  the  otlier  hand,  Dr,  Copeman  found  that 
haemoglobin  separated  from  the  corpuscles  in  pernicious  ancemia  with 
abnormal  readiness.  There  is  no  increase  in  the  number  of  leuc*jcytes ; 
but  it  hris  been  observed  that  these  are  mostly  of  the  smaller  (lymphocyte) 
variety,  and  granular  masses  are  present  Thus  the  changes  are  mainly 
limited  to  the  red  corpuscles,  which  may  be  considered  to  exhibit  dis- 
integrating forms  and  immature  corpuaclea  side  by  aide. 

A  kndenci/  to  hmmrrlui^e  is  a  noteworthy  feature  of  the  disease. 
This  may  be  seen  comparatively  early  in  its  course,  and  may  aggravate 
the  anaemia;  but  in  extent  ami  degree  it  is  too  variable  to  be  regarded  as 
the  direct  cause  of  the  progressive  character  of  the  affection.  The 
ha?m(jrrhage8  may  take  the  form  of  epistaxis,  of  baeniateraesis,  of 
hsematuria,  or  nf  bleeding  into  internal  organs,  such  as  the  brain  and  the 
spinal  cord.  Moat  common  1 3^,  however,  they  are  but  small  capillary 
eftusions,  and  occur  most  distinctly  in  the  retina.  It  has  been  shown  by 
Mackenzie  that  tliese  retinal  haemorrhages  are  prone  to  occur  in  any  ft»rm 
of  prolonged  anoemia  if  of  sufficient  intensity  (heiow  50  per  cent  corpuscular 
richness) ;  and  as  this  degree  of  intensity  is  generally  attained  in  pernicious 
aniemia  their  occurrence  in  this  affection  is  one  of  its  most  common 
symptoms.  The  retinal  hsemorrhage  was  first  pointed  out  by  Bierraer, 
ami  may  be  regarded  as  a  sign  of  some  value.  As  a  rule  it  does  not  lead 
to  any  impairment  of  vision,  but  cases  have  occurred  where  it  has  been 
the  cause  of  amaurosis.  Mention  has  already  been  made  of  the  cutaneous 
haemorrhages  w^hich  may  occur, 

Dtfsprwsa  is  a  prominent  symptom,  the  enfeoblement  of  the  heart 
adding  to  the  respiratory  difficulty  caused  by  the  lack  of  haemoglobin. 
As  the  end  is  approached  this  symptom  may  l>ecome  more  m-irkt^d  and 
distressing,  and  the  playsical  signs  of  oedema  of  lung  may  supervene. 
Otherwise  there  is  comparative  freedom  from  pulmonary  disease  throngh- 
otit,  although  bronchitis  and  pneumonia  have  been  observed  as  serious 
complications. 

Disiurhances    0/  Ihe   ffantro-iniesiinal   system    are    among   the   earlieat 
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and  most  frequent  features  of  the  aLtaclt.  The  pale,  flabby  toiii^iie 
tlenotos  tlio  general  ana?raEa  and  want  uf  ttine  of  the  stomach — condi- 
tions indicated  by  Daust-a,  voeiiting,  epigastric  uneasiness,  and  flatulence. 
The  secretion  is  deiicient  in  hydrocidoric  acid,  in  many  cases  it  may  be 
actually  wanting  (achlorbytJria).  Digestion  is  therefore  sb>w,  and  tlie 
apjjetite  much  inn>aired.  Sometimes  irregularity  of  the  bowels  is  marked 
by  diarrhea  alternating  with  constipation,  the  former  being  occasionally 
profuse.  So  common  and  so  early  is  the  appearance  of  sueh  digestive 
disorders  as  to  give  ground  for  tbe  belief  that  they  have  an  important 
influence  in  inducing  the  anjennc  condition  ;  and  the  fact  that  anatomical 
changes  are  frequently  found  in  the  stomach  of  subjects  of  pernicious 
anjemia  has  led  sonre  ol>server8  to  ascribe  the  afllection  to  atrophy  of  the 
gastric  glands.  Jaundice  is  not  common,  and  when  present  seldom 
intense.  Palpation  reveals  enlargement  of  the  liver,  with  some  tender- 
ness over  it.  Tlie  spleen  is  rarely  to  be  felt.  Ascites  may  be  present, 
but  never  in  large  amount. 

T}i€  urine  is  generally  fairly  abundant,  of  normal  or  diminished 
specific  gravity,  acid^  and  free  from  deposit.  It  is  often  jiale,  but  even 
in  the  course  of  the  illness  it  may  assume  a  high  colour  hardly  consonant 
with  the  an  sera  ic  stata  The  chief  cause  of  this  coloration  was  shown  by 
Hunter  to  be  due  to  an  excess  of  pathological  urobilin,  and  the  significance 
of  this  ingredient  is  considerable,^  There  may  be  an  excess  of  imlican, 
and  free  iron  has  been  observed  by  some  (Finny).  Uric  acid  is  generally 
in  excess,  but  there  is  no  constant  change  in  the  amount  of  urea. 
Occasioniilly  albnminuria  is  noted,  but  it  is  not  a  prominent  feature. 
Observers  have  rjoted  the  presence  of  many  another  abnormal  constituent ; 
according  to  Hunter,  the  presence  of  pathological  urobilin,  renal 
epithelium,  casts  conttiining  blood  pigment,  and  increased  excretion  of 
iron,  h  characteristic.     There  may  be  hjiematuria. 

The  symptoms  exhibited  on  the  side  of  the  nfTimts  i^tfutem  have 
received  especial  attention  of  late  years  since  the  discovery  of  definite 
organic  change  in  the  sjn^ial  cord  in  cases  of  profound  ana-mia.  The 
functional  disorders  comprise  irritability^  a  growing  inability  to  fix 
attention  upon  a  subject,  loss  of  memory,  and  often  marked  insomnia. 
Headache  is  not  prominent  until  the  amemia  becomes  extreme,  when 
there  may  be  delirium  also,  or  even  more  violent  mental  disturbance.  In 
some  cases  the  end  is  ushered  in  by  convulsions  passing  into  coma ; 
in  otliers  a  lethargy  gradually  deepens  into  coma.  But  the  intellect 
often  remains  unimpaired  almost  to  the  close,  and  death  takes  place  from 
mere  exhaustion.  The  occurrence  of  convulsions  and  the  appearance  of 
]mrtial  or  complete  hemiplegia,  or  monoplegia,  denotes  cerebral  hiemor- 
rbAge  of  greater  or  less  extent.  Sometimes  the  paralysis  is  so  slight  and 
transient  aa  to  indicate  that  the  haemorrhage  must  liave  been  very  small ; 
in  others  a  deSnite  apoplectic  seizure  terminates  the  illness.     The  spinal 

*  Gowllanti  Hopkins,  from  exumiimtiOTi  of  live  CAsei^  was  unable  to  satiftfy  himself  of  the 
preMnce  of  **|iatl illogical"  urobilin,  ilimI  was  iDclined  to  attribute  the  fapectroseopic 
IndicfttiouH  tr^  an  fijliulxture  of  tirobiliu  Rud  tueumtoporphyrin. 
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symptoms  teferreii  to  above  consist,  in  the  main,  in  slight  disorders  of 
motility,  mostly  ataxic  in  character,  so iiu: times  spastic  j  ami  they  have 
been  foiimi  associated  with  pronoimcetl  changes  in  the  spinal  cord.  At 
the  same  time  some  of  these  degenerative  lesions  liave  be«'n  met  with  in 
cases  tliat  did  not  exhibit  any  disorder  of  function  during  life. 

Morbid  anatomy. — At  the  time  of  death  the  boi!y  appears,  in  the 
majority  of  ca^es,  to  be  fairly  well  nonrished.  The  pallor  of  the  snrface 
is  strikin«i,  and  petecliiae  may  be  distributed  over  the  luwer  extremities, 
which  niLiy  bo  somewhat  o&dewatons.  The  pannicidns  adiposas  is  often 
of  a  deep  yellow  colour,  and  the  dark  red  tint  of  tUe  musciibr  layers 
contrasts  with  the  exsanguine -aspect  of  the  skin.  Some  thin  serous 
effusion  may  be  found  in  the  peritoneal  and  other  serous  sacs.  The 
Wood  is  tiiiii  and  watery,  and  the  clots  in  tlie  cardiac  cavities  small  and 
pale.  The  blood  serum  has  been  observed  to  have  a  yellowish  tint  from 
admixture  with  hiBmogloViin  readily  liberated  from  the  corfniscles,  and 
even  to  stain  the  hands  iA  the  pathologist.  The  specific  gravity  of  the 
blood  is  h)wer  than  normal  ;  in  one  case  it  is  stated  to  have  been  1028 
instead  of  about  1055.  The  microscopical  characters  of  the  blood  have 
already  l^ecn  given.  The  heart  is  generally  well  covered  by  epi cardial 
fat^  and  sometimes  petechial  hieniorrhages  may  be  seen  on  its  surface. 
The  muscular  substance  is  soft^  flaccid,  and  of  a  tawny,  brownish  tint> 
sometimes  comimrcd  to  that  of  a  faded  leaf.  The  muscidi  papillares, 
especially  of  the  left  ventricle,  are  nearly  always  variegated  by  wavy 
whitish  streaks — the  "tabby-cat  striation"  of  Quain.  Microscopically 
itie  fibres  are  found  to  be  in  various  stages  of  fatty  degeneration,  some 
wlioUy  converted  into  fatty  granular  and  oily  detritus,  others  with 
accuruuhited  fat  grannies  around  the  muscle  nuclei.  The  valves  are 
normal,  but  small  areas  of  o^^que  white  fatty  degeneration  niay  stud  the 
intima  of  the  aorta.  Similar  fatty  degeneration  lias  been  found  in  tlie 
arterioles  and  ciipillaries,  leading  often  to  their  rupture  in  various  jmrts 
of  the  boily.  The  lungs  present  no  notable  lesion ;  they  are,  as  are  all 
the  visceni,  very  bloodless  ;  although  mostly  the  lower  lobes  present  some 
engorgement  anri  cedema,  and  there  may  be  petechias  beneath  the  pleura. 
Occasionally  it  happens  that  the  disease  attacks  a  subject  who  presents 
some  old  caseous  or  ere  tilled  tubercle  in  the  lung,  and  sometimes  also  an 
intercuncnt  pneumonia  terminates  life;  but  of  course  neither  the  old  nor 
the  recent  changes  are  essentiab  The  stomach  exhibits  a  striking  pallor 
of  its  mucous  membrane,  which  may  further  show  marked  evidence  of 
atrophy  of  the  glands,  with  or  without  excessive  thickening  of  the  sub- 
mucosa.  The  liver  is  nearly  always  slightly  enlarged,  and  fattily  degener- 
ated. In  definite  cases  the  outer  z<*no  of  the  lobules  is  pigmented  by  an 
accumulation  of  free  iron  (ha^mosideriti)  within  the  cells  and  around  the 
capillaries.  The  presence  of  this  substance  is  revealed  by  treating  sec- 
tions with  sulphide  of  ammonium  {not  a  very  trustworthy  test)  or  ferro- 
cyaniilo  of  potassium,  and  its  discovery  by  (Quincke  led  to  the  hypothesis 
of  the  disease  that  is  now  mostly  adopted,  Tlio  gall-bladder  contains 
dark  bile.      T!  e  spleen  may  l>c  slightly  enlarged,  but  often  it  is  quite 
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Biiidl ;  in  colour  and  consistence  it  varies^  being  often  pale,  soraetiinea  soft, 
tir  Hgfiin  ratlicr  indurated.  In  this  organ,  too,  but  never  to  so  marked 
ail  extent  aa  in  the  liver,  granules  of  fetTugiimus  [ugtnent  have  bi  en  met 
with.  The  pancrfaa  ami  aupnuenals  show  no  changes.  The  intestinal 
plexuses  of  nerves  and  llie  i^reat  lilxjtjniinal  ganglia  have  been  found  to 
exhiliit  evidence  of  degejieration.  The  mesenteric  and  othrr  I3  mphatic 
glands  are  not  as  a  rule  affected.  The  kidneys  are  smooth  and  pale,  but 
pigment  grantdea  have  been  found  in  the  cells  of  the  cortical  tubules. 
As  reg;ir<la  the  nervous  system,  there  may  be  aubartichnoid  bLeniorrhnge 
on  the  surface  of  the  brauK  The  brain  itself  is  strikingly  exsan^^uine. 
It  is  iiistnictive  to  note  that  although  sinus  thrombosis  has  been  observed 
in  chlorosis,  it  has  not  been  recorded  in  pernicious  antemia.  Cerebral 
hsemorrhage,  however,  may  be  prcseat  In  the  sj>inal  cord,  even  in  cases 
which  have  not  presented  any  sympti>ms  of  such  disease  during  life,  tracts 
of  sclerosis  have  been  met  with  in  the  white  matter ;  they  are  irregularly 
distributed,  sometimes  involving  the  whole  of  the  posterior  cohimns,  to- 
gether with  thti  lateral  and  anterior,  but  generally  sparing  the  nerve-roots 
and  the  gray  matter.  Another  change  is  tliat  of  miliary  sclerosis  or 
minute  hiemurrhagic  foci  scattered  irregularly  throughout  the  substance 
of  the  cord.  Notable  changes  have  been  found  in  the  marrow  of  the 
long  lK>nes,  consisting  in  a  reversion  to  the  facial  type  of  red  marrow ; 
when  first  met  with,  tliis  conversion  was  thought  to  be  distinctive,  and  no 
doubt  it  indicates  increase  of  the  ha?mogenetic  function  ;  but  it  is  also 
prej^ent  in  atuemia  due  to  hjemorrhage,  and  may  be  absent  in  the  disease 
under  consiileration. 

Pathology. — The  interpretation  of  the  clinical  and  pathological  facts 
of  so  obscure  a  disease  as  jiernicious  ana&mia  could  n^t  fail  to  arouse 
widespread  interest^  and  the  attempt  to  afford  a  rational  explanation  of 
its  origin  has  led  to  much  speculation  and  to  more  or  less  thorough  investi- 
gation. Tht^re  is  no  need  to  dwell  further  upon  a  matter  already  touclied 
upon  in  speaking  of  etiology,  but  it  may  \y<^  said  that  for  coherence  and 
rea-^onableness  of  doctrine  there  has  been  no  more  satisfactory  exposition 
than  that  given  by  Dr.  William  Hunter  in  hia  numerous  essays  uptm  this 
disease  in  particular  and  upon  the  subject  of  blood-destnictiun  in  general. 
For,  although  in  some  respects  it  may  be  necessary  to  admit  certain 
modifications  in  his  argimient,  seeing  that  some  of  its  premisses  are  not 
yet  verified,  yet  it  cainnot  be  doubted  that  his  contention  for  tlie 
specificity  of  ]>crnicious  antpraia,  as  a  disorder  consisting  in  haemolysis, 
affords  so  far  a  satisfactory  explanation  of  the  phenomena.  It  h^is 
further  enabled  us  to  eliraimite  from  the  category  of  pernicious  anaemia 
many  aniemias  which  are  strictly  secondary  ;  closely  as  they  may  simulate 
the  primary  disease  in  clinical  features,  blood  clianges,  and  visceral  lesions. 
Nor  is  it  warrantaljle  to  include  within  the  class  such  cases  as  those  of 
fatally  progressive  anaemia,  associated  with  the  presence  of  irnestinal 
parasites  ;  unless  it  can  be  shown  that  they  depend  on  the  same  kind  of 
hasmolysis  thnt  underlies  the  primary  malady. 

Pernicious  anaemia,  then,  signifies  a  definite    group  of  clinical   and 


pathological  plaenoineim  dependent  upon  a  special  form  of  blood-destruc- 
tion»  or  ligemolysiii,  induced  hy  toxic  agents  absorbed  from  the  giiatro- 
intestinal  tracL  The  grounds  for  ihis  conclusion  may  be  briefly 
summed  up  as  follows  : — (L)  There  is  abnndant  proof  that  hiemolysis 
does  take  place  in  this  disease.  This  is  shown  by  the  condition  of  tlie 
blood,  its  defnrnied  and  disintegrating  corpuscles^  the  readiness  with 
which  the  haemoglobin  escapes  from  them,  and  tlie  abundance  of  micro- 
cytea*  (ii.)  The  presence  of  an  excess  of  pigment  in  the  hver,  spleen, 
and  kidneys ;  this  pigment  being  in  the  form  of  iron  grannies  very  loosely 
combined  in  the  cells  ;  whilst  the  elimination  of  iron  and  occasional  excess 
of  pathological  pigments  in  the  urine  furtlier  support  the  hieniolytic 
view,  (iii.)  This  haemolysis  takes  place  within  the  areit  of  the  portal 
circulation  and  not  in  that  of  thti  systemic  ;  as  indicated  by  the  condi- 
tion of  tho  spleen,  the  accumulation  of  the  hjcmoglobin  detritus  (hoenio 
siderin)  within  the  hepatic  cells  of  the  outer  zone  of  the  lobules,  and  by 
the  absence  of  hiemoglobinuria.  For  Hunter's  researches  prove  that 
when  haemolysis  takes  place  in  the  general  circulation  liasmoglobinuria 
occurs^  but  in  pernicious  anaemia  the  pigment,  if  eliminated  by  the 
kidney,  appears  in  the  form  of  gianviles  of  iron  pigment,  or  as  an  excess 
of  other  pig  men  Lary  matter  variously  regarded  as  **  pathological  urobilin" 
(Hunter,  M'Munn)  or  as  a  mixture  of  "  urobilin  "  and  **  hiBmatoporphyrin  " 
(Gowlland  Hopkins).  Moreover,  iron  granules  have  been  found  in  the 
tubules  of  the  kidney  in  renal  ctists  and  cpithelia.  (iv.)  Such  a  dis- 
integration of  the  blood  can  take  place  in  the  portal  system  (possibly 
mainly  in  the  spleen),  as  is  shown  by  Hunter's  experiments  with  such 
ba^molytic  poisons  as  fcolnyletulianiin.  The  source  of  this  hypothetieid 
toxin  is  reasonably  considered  to  be  the  gastro- intestinal  tract,  and  that 
it  is  of  bacterial  origin  is  almost  equally  probable. 

The  conception  that  has  thus  been  framed  of  the  nature  of  per- 
nicious ana?mia  is  rendered  more  convincing  by  the  fact  that  in  the 
forms  of  anaemia  which  most  nearly  approximate  to  it — such  as  those 
due  to  other  toxic  agencies,  to  prolonged  and  repeated  haemorrhages,  to 
blood  parasites  as  iu  malaria,  to  cancer,  or  to  syphilis — so  marked  an 
excess  of  iron  in  the  viscera  is  never  fotmrl^  especially  in  tho  liver,  as  is 
found  in  this  disease.  Thus  Hunter  gives  0*7  as  the  average  percentage 
of  iron  found  by  various  investigators  in  the  liver  in  pernicious  anaemia, 
as  against  0  078  or  0  12  for  other  diseases;  whilst  the  late  Dr.  Beavan 
Hake  found,  from  an  examination  of  five  cases  of  anchylostomiasis^  that 
in  this  affection  (which  so  closely  simulates  pernicious  amemia  as  to  have 
led  to  the  opinion  that,  like  pernicious  amemia,  it  may  perhaps  depend 
upon  haemolysis  in  the  manner  peculiar  to  this  disease)  it  was  only  0*1 
per  cent.  Dn  Rake,  it  is  to  be  noted,  aiihered  to  the  opinion  that  the 
amemia  of  anchylostomiasis  solely  depends  upon  the  haemorrhages  pro- 
duced by  the  parasite  from  the  intestinal  walL 

At  the  same  time,  in  tho  present  st;ite  of  knowledge  it  is  impossible  to 
avoid  the  conclusion  that  a  ha«:moIytic  process  closely  akin  to  that  of 
pernicious  anaemia  may  occasionally   intervene  in  the  course  of  grave 
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organic  disease,  and  es|>eerally  of  chronic  gastrointestinal  diaease.  If 
this  be  BO,  htiwever,  it  woul<I  b*i  no  lontj^iT  correct  to  fci|ieak  of  such  an 
excejitional  and,  so  to  speak,  accidental  superventit»n  of  the  pernicious 
process  as  a  "symptomatic*'  aniemia.  The  secondary  atibctimi  should 
rather  be  regarded  as  a  complication  than  as  a  regular  feature  of  the 
original  disease. 

The  view  of  the  nature  of  anaemia  alternative  to  that  of  increased 
haemolysis — one,  too^  which  in  point  of  tiuie  preceded  the  promulgation  of 
the  latter — i«  thatof  disortlered  haanogencsis,  as  suggesU^d  by  the  remark- 
able reversion  of  the  hone -marrow  to  its  ffetal  condition  originally 
observed  by  Pepper  and  Cohnheim,  and  since  verified  by  many  otlier 
observers^  Tlie  significance  of  these  changes  has  been  materially  affected 
by  the  recognition  of  the  part  played  by  haemolysis  in  the  disease,  as 
well  as  by  the  fact  that  they  are  not  invariably  met  with,  nor  differ 
in  kind,  if  they  do  in  degree,  from  the  changes  in  the  marrow  which 
ensue  on  amemia  experimentally  p^roduced  by  bleeding.  It  may  be  that 
a  place  sboidd  be  retained  in  nosology  for  a  *' myelogenic  aneemi%"  but 
if  so  it  must  stand  aj^art  from  pernicious  aniemia  as  now  onderstood. 
Whenever  these  marrow  changes  are  met  with  side  by  side  with  the 
characteristic  hsemolytic  features  of  pernicious  anajuiia  they  are  more 
likely  to  be  of  a  secondary  nature,  indicating  an  efl'ort  on  the  part  of  the 
hsemogenetic  organ  to  repair  the  waste  that  is  in  progress  elsewhere. 
And  that  the  marrow  should  exliibit  these  chaugea  in  some  casea  and 
not  in  others  may  not  he  more  remarkable  than  that  the  spleen  should  be 
swollen  and  ajjparently  in  an  active  state  of  hoemolysiis  in  some  caeeB^ 
shrunken  and  inactive  in  others.  The  course  of  the  malady  suggests  an 
inconstant  and  variable  haeniolytic  activity,  and  it  may  well  be  that  this 
is  paralleled  by  varying  degrees  of  ha3raogenetic  action.  In  one  of  the 
most  recent  arrd  careful  studies  of  these  marrow  changes  in  pernicious 
anaemia  the  conditions  obtjiining  in  the  several  stages  of  the  diseiise  are 
described  ;  the  earlier  changes  are  similar  to  those  met  with  after  haemor- 
rhage, the  later  are  characterised  by  great  abundance  of  largo  nucleated 
corpuscles  peculiar  to  pernrcioiis  antemia,  and  suggestive  of  a  reversion 
to  the  embryonic  type.  But  bcdh  must  he  considered  secondary  to  tlio 
anffimic  stae  (Muir),  Dr.  Muir  is  careful  to  atld,  however^  that  *Svhether 
or  not  there  are  any  cases  of  fatal  atuemia,  in  which  man-ow  lesion  is  a 
primary  factor,  I  am  not  prepared  to  say.  Tire  question  ought  to  be  kept 
an  open  one,  and  in  all  such  cases  the  condition  of  the  marrow  should  be 
carefuUy  inquired  into,  along  with  any  changes  in  other  organs  which 
point  t^  a  process  of  blood-destruction." 

Tliero  remains  another  aspect,  ably  described  by  Prof.  Stockman,  in 

t which  pernicious  anaemia  has  been  regarded  which,  if  correct,  would  de- 
throne the  disease  from  the  position  which  it  has  attained,  and  relegate 
it  to  that  of  a  sequel  or  result  of  any  form  of  amemia  of  whatever  origin. 
It  is  b,ised  on  the  fat;t  that  the  anaemic  state,  if  lung  cuntinuod,  provokes 
fatty  deL:enenition  of  the  walls  of  the  bh>o<l-ves3<  l^,  and  thus  promotes 
a  liability  to  multiple  haemorrhages,  wluch  in  their  turn  intensify  the 


auiBiiiia  and  tlio  proneiiess  to  bleed  ;  atid  fiirtlier,  that  the  effects  of  larger 
haemorrbage  are  pathologically  iDdiatinguiababk*  from  those  which  iii 
aniemia  take  place  within  the  tissues  and  organs.  It  cannot  be  denied 
that  Buch  an  explanation  of  the  nature  of  pernicious  anaemia,  if  substan- 
tiated, would  get  rid  of  many  of  our  present  difficulties,  for  it  bridges 
over  the  gap  between  the  protopatbic  and  deiUeropatbic  forms  of  pro- 
gressive anseniia  by  referring  them  all  to  the  same  immediate  eaUi^e.  Yet 
as  Addison  could  find  no  adequate  cause  for  the  production  of  "iiiio- 
pathie  ■'  auiemia,  so  too  is  it  difficult  to  believe  that  the  capillary  haamor- 
rliages  which  characterise  perrncioiis  anaemia  are  in  the  miijority  of  eases 
sufficient  to  induce  the  extreme  degree  of  oligocythii?mia,  and  the  indubit- 
able evidences  of  baeraolysia  which  the  disease  exhibits.  At  the  same 
time,  Stockman's  thesis  is  one  which  deserves  most  carefid  study, 
for  ho  does  not  hesitate  to  deal  with  the  whole  of  the  pathological 
and  chemical  evidence  put  forward  by  the  advocates  of  the  haamolytic 
doctrine. 

This  doctrine  also  assumes  the  €>peration  of  a  sjtecific  toxic  agency ; 
and  it  is  interesting  to  note  that  those  who  liave  sttidied  the  degenerative 
changes  in  the  s|>inal  cord,  which  are  apparently  more  common  in  {>er- 
nicious  ansemia  than  might  be  supposed  from  the  clinical  phenomena, 
believe  also  that  these  cijanges  are  best  explained  by  a  toxic  influence, 
although  some  of  them  are  manifestly  the  result  of  capillary  bsemor- 
rhages.  In  accordaDce  with  the  prevalent  views  upon  the  subject,  the 
nature  of  pernicious  anaemia  is  expressed  in  the  clasiiificatioii  of  an«einic 
disorders  put  forward  by  Crozier  Griffith  and  Musser  The  anaemias 
are  divided  by  them  into  two  main  groups — the  cytogenic  and  the  non- 
cytogenic.  Of  the  latter  there  are  two  classes- — the  hscraolytic  and  the 
oil gocyth sera ic.  Tbe  hmmhftic  comprise— -(i.)  Pernicious  ani^mia  ;  (ii.) 
other  toxic  anaemias  ;  (iii.)  chlorosis  ;  (iv,)  parasitic  anreraias  (some  fomis). 
Tbe  oligor-yth(rmi€  include^i.)  Parasitic  anaemias  (some  forms) ;  (ii.)  post- 
haemorrhagic  anaemia ;  (iii.)  anaemia  from  loss  of  albumin  ;  (iv.)  anaemia 
from  malnutrition.  Such  a  division  is  only  provisional,  but  it  recognises 
at  leasit  that  pernicious  anaemia  is  entitled  to  a  distinctive  place  in 
nosology. 

Diagnosis. ^ — The  diagnosis  of  pernicious  anaemia  does  not  rest 
upon  any  very  certain  basis,  for  although,  generally  speaking,  this 
diagnosis  may  be  justified  in  the  presence  of  a  case  of  progressive 
aufemia,  arising  insidiously,  without  adequate  discoverable  cause,  and 
exhibiting  tlte  characteristic  changes  in  the  blood  already  described,  it 
must  yet  be  borne  in  mind,  first,  that  sometimes  an  adequate  Giuse 
does  exist,  but  cinnot  be  discovered,  and,  secondly,  tfaat  the  blood 
changes  are  not  in  themselves  pathogTiomonic.  At  the  same  time,  when 
it  is  considered  that  tbe  clinical  phenomena  may  be  simulated  by  pro- 
found ann?mia  of  secondary  origin,  no  eutleavour  should  be  lacking  ro 
ascertain  whetber  there  is  or  is  not  some  underlying  disease.  The  task 
is  rendered  easier  as  the  number  of  conditions  which  are  known  to  give 
rise  to  so  grave  an  anaemia  are  not  large.    The  most  likely  are  malignant 
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disease,  especiJly  of  the  stoniiicli,  atui  advanced  syphilis.  In  such  ca^es 
attention  to  (ht^  course  of  tlm  Bymptoms  and  the  liistory  of  the  patient 
may  asstBt  in  effect! n^j  a  separation.  The  anaemia  which  is  sometimes 
80  marked  a  feature  of  chronic  pare  rich  y  mat  oua  nephritis  is  st-hlom  likely 
t^o  he  mistaken  iuT  pernieions  aniemk,  in  view  of  the  pred on li nance  of 
definite  signs  of  the  renal  affectioiL  Malignant  einlocarditisi  is  more 
likely  to  be  mistaken  for  pernicious  anaemia,  for  here  anaemia  may  be 
pronounccfi,  whilst  the  cardiac  murmur,  and  even  the  pvrexia  and  the 
cutaneous  or  other  hnemorrhages,  may  be  looked  upon  a3  indications  of 
pernicious  anBemia.  But  an  examination  of  the  blood  will  determine  the 
true  character  of  the  affection.  Ptirpura  and  haemophilia  are  hardly 
likely  to  be  mistaken  for  pernicious  aniemia. 

From  cldoro^iis,  which  shares  with  fiernicious  aniemia  the  title  of  a 
protopathic  aniemia,  the  ditferences  are  fairly  well  marked.  Between 
the  two  affections  tlie  clinical  diagnosis,  apart  from  considerations  of  age 
and  sex,  is  to  be  niade  by  examination  of  the  blood.  In  cldorosis 
the  reduction  in  hicmoglobin  is  always  vastly  greater  proportionately 
than  the  reduction  in  the  number  of  corpuscles;  the  chlorotic  blood  does 
not  show  sticli  marked  evidence  of  [joikilocytosis,  or  so  many  microcytes 
as  that  of  p<?rniciou3  aniemia.  More  difficulty  may  be  experienced  in 
discriminating  the  anaemias  due  to  intestinal  parasites,  such  as  the 
anch)  lostumum  or  tlie  botliriocephalus,  for  there  are  no  distinctive 
features  either  in  tlie  blood  or  in  the  symjitoms  which  would  serve  to 
distinguish  them.  It  is  possible  that  the  urine  might  atford  means  for 
the  fliagnosis,  but  it  is  by  no  means  certain  that  all  cases  of  peniicioua 
anaemia  exhibit  that  excretion  of  "  piithological  urobilin  "  which  is  held 
to  characterise  the  aflection.  In  fact,  nothing  but  a  thorough  examina- 
tion of  the  fiTces  for  the  detection  of  the  ova  of  these  parasites  can 
suffice  to  exclude  them,  and  the  fortunate  issne  of  anthelmintic  treat- 
ment may  clinch  a  diagnosis  so  made.  From  splenic  aufcmia  the 
diagnosis  is  t*t  be  made  by  tln^  marked  and  progressive  enlargement  of 
the  spleen  in  this  disease,  as  well  as  hy  the  comparatively  small  degree 
of  oligocythiemia.  In  leuka)nua  the  blood  condition  is  manifestly  the 
diagnostic  criterion. 

Prognasis. — The  outlook  in  a  case  of  established  pernicious  anaemia 
is  very  grave.  It  would,  however,  be  too  mucli  to  say  that  it  must 
necessarily  end  fatally,  for  cases  are  recorded  where  the  patieiits  were 
restored  to  health  and  remained  in  health  for  years  afterwards.  It  is 
nevertheless  only  too  true  that  what  has  often  been  regarded  as  recovery 
has  proved  to  be  but  a  temporary  rally,  however  remarkable  in  degree ; 
the  oligocytluemia  almost  disappearing  ami  the  distressing  symptoms 
entirely  passing  away.  Such  apparent  recoveries  often,  after  an  interval 
of  months,  give  way  to  relapse,  and  the  end  may  come  in  the  first  or 
some  subsequent  recurrence  of  the  ibness.  This  character  is  so  common 
a  feature,  after  more  tlian  one  method  of  tieatment,  as  to  raise  doubts 
whether  the  rally  is  wholly  attributable  to  the  hitter,  wdiether,  that  ia, 
there  may  not  he  a  **  relapsing ''  form  of  the  disease. 


Treatment. — PtnTiicious  ausemfa  iheti,  as  its  name  implies,  tends  or- 
dinarily to  run  !i  downward  course,  often  nnintlueiii'ed  by  any  treatment 
that  miiy  be  adopted  ;  and  freqnentiy,  too,  when  marlved  improvement  has 
followed  the  use  of  certain  remedies,  a  relapse  has  occurred  in  which  the 
same  means  aro  no  longer  success fuL  As  a  recent  writer  {Die balk)  points 
out,  it  may  he  that  much  depends  on  the  amount  of  recuperative  power 
still  residhig  m  the  blood-forming  organs.  If  the  blood-destruction  can 
bo  arrested,  or  if  the  luiBraogcnetic  function  can  be  stimulated,  then  there 
is  hope  that  the  blood  will  be  reistored  to  the  normal  l>y  the  natural 
power  of  regeneration.  So  far  as  can  be  judged,  most  of  the  therapeutic 
efforts  that  have  been  attended  by  success,  temi*orary  as  this  may  have 
been,  have  hod  for  their  aim  the  second  of  these  two  conditions ;  but 
treatment  based  upon  the  theory  of  intestinal  intoxication  has  not  been 
wanting* 

The  general  principles  of  the  treatment  of  anoemia  naturally  apply  in 
this  disease  with  especial  force.  Eest,  bodily  and  mental,  and  the  avoid- 
ance of  excitement  arc  not  only  essential,  but  are  often  spontaneously 
sought  by  the  patient,  who  is  disinclined  for  exertion  of  any  sort. 
Removal  to  pure  air  and  liealthy  surroundings,  when  the  conditions  of 
the  patient's  ordinary  life  are  without  these  benefits,  are  too  obvious  to 
require  mention  ;  whilst  for  the  welbto-do  much  benefit  may  accrue,  if 
the  disease  be  not  advanced,  from  a  winter  sojourn  in  a  more  equable 
and  brighter  cliTiiate  than  this  country  affords.  The  matter  of  diet 
is  one  of  the  greatest  importance.  The  auorexia,  nausea  and  tend- 
ency to  diiirrho^a,  which  often  mark  tlie  early  stages,  make  this 
a  matter  of  difficulty.  Experience  proves  that  nitrogeuoua  foods  are 
ill  borne,  and  the  dietary  tlierelVue  must  in  the  main  be  limited  to 
milk,  vegettihle  and  farinaceous  foods.  It  may  be  n^'cessary  to  have 
recourse  to  |)eptanised  and  otlier  easily  digestible  preparations.  When 
tolerated,  poinided  raw  meat  or  meat  juice  and  bone -marrow  may  be 
taken  in  small  quantities,  on  bread  or  toast,  with  advantage.  But  the 
disinclination  for  food  of  any  kind  nmy  be  so  great  iis  to  render  it  very 
difficult  to  supply  adequate  nourishment.  Small  quantities  of  alcohol  in 
the  form  of  claret  or  burgundy  may  f>rovc  of  value  as  aids  to  digestion. 

In  a  disease  which  is  primarily  dependent  on  destruction  of  the 
elements  of  the  blood,  haematinic  remedies  may  reasonably  be  adopted. 
It  is  remarkable,  however,  that  the  chief  of  these— iron — is  in  the  great 
majority  of  cases  qnite  inoperative.  In  this  respect  the  difference  between 
chlorosis  and  pcrnii  ioua  aniemia  is  so  striking  as  to  suggest  at  once  that 
the  p:ithogeny  of  these  two  forms  of  primary  anaemia  is  totall}*^  different ; 
evidence  of  the  inefficacy  of  iron  in  the  latter  is  probably  to  be  found 
in  the  fact  that  the  syntem  still  retains  its  iron  ;  in  greater  amount, 
indeed,  than  can  be  properly  utilised.  At  the  same  time,  there  aro  a  few 
cases  on  record  in  which  iron  seemed  to  do  goofl ;  the  free  and  frer^uent 
administmtion  of  the  perchlonMe  has  been  especially  advocated.  It  is 
possible,  hriwever,  that  the  vakie  of  this  preparation  may  not  depend 
on  the  ferruginous  element  {mde  p.  515). 
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Very  different  is  the  experience  of  the  vahie  of  arsenic,  the  intro- 
duction of  which  in  the  treatment  of  pernicious  ansemia  wo  owe  to  Dr. 
Byrom  BramwelL  Administered  in  gradually  increasing  dose,  it  is 
generally  well  tolerated  by  these  subjects,  and  although  by  no  means 
invariably  successful  in  causing  improvement,  yet  this  does  often  follow, 
and  can  hardly  be  ascribed  to  anything  else  than  the  specific  action  of 
the  drug  upon  hsematogenesis.  On  the  other  hand,  if  there  be  a  natural 
tendency  in  the  disease  towards  a  temporary  rally,  it  is  difficult  to 
estimate  the  precise  share  in  this  which  is  to  be  ascribed  to  the  action  of 
the  remedy.  At  the  same  time,  the  improvement,  when  it  does  take 
place,  follows  too  closely  upon  the  adoption  of  the  treatment  to  afford 
room  for  scepticism.  Although  of  all  remedies  arsenic  has  proved  to 
be  most  often  followed  by  manifest  improvement,  yet  even  in  cases 
where  the  benefit  has  been  striking,  relapses  have  occurred  sooner  or 
later ;  and  it  often  happens  that  on  the  second  occasion  the  drug  seems 
to  have  lost  its  efficacy,  and  other  measures  have  to  be  devised.  The 
arsenic  may  be  given  in  the  form  of  Fowler's  solution,  or  of  the  liquor 
arsenici  hydrochloricns,  beginning  with  doses  of  2  to  3  minims,  which 
are  gradually  increased  to  18' minims,  according  to  the  tolerance  of  the 
subject.  The  arseniate  of  iron  pill  is  a  convenient  form.  It  is  well 
to  continue  the  drug  for  some  time  after  the  signs  of  improvement  are 
manifest. 

Cases  of  recovery  have  also  been  recorded  after  the  use  of  antiseptic 
drugs,  such  as  salol,  ^-naplithol,  salicylate  of  bismuih,  and  the  like; 
their  efficacy  being  ascribed  to  their  direct  antagonism  to  the  supposed 
fermentative  processes  which  yield  a  hemolytic  poison  in  the  intestine. 
A  notable  instance  of  rapid  recovery,  which,  moreover,  was  sustained  for 
a  long  time,  has  been  recorded  by  Dr.  Gibson ;  it  followed  the  pre- 
scription of  )8-naphthol,  after  the  failure  of  arsenic.  In  another  case, 
where  for  nearly  four  months  a  variety  of  remedies  had  been  vainly  tried 
in  turn — namely,  ferratin,  bone -marrow,  oxygen,  arsenic,  iron,  and 
quinine — the  administration  of  salol  (continued  with  occasional  inter- 
missions for  three  months)  produced  a  restoration  in  the  corpuscular 
richness  which  seemed  to  have  been  due  to  the  change  of  remedy 
(Dieballa). 

Other  isolated  cases  of  similar  good  results  from  this  line  of  practice, 
including  that  of  lavage  of  stomach  and  intestinal  irrigation,  have  been 
recorded,  although  not  seldom  the  same  methods  have  led  to  no  good 
result. 

Indeed  there  are  few  maladies  in  which  the  results  of  treatment  are 
more  capricious.  It  is  impossible  to  prophesy  in  any  given  case  whether 
any  given  remedy  will  be  useful  or  not.  Dieballa,  in  commenting  on 
the  case  of  recovery  after  the  administration  of  salol,  points  out  that  the 
comparatively  slight  diminution  of  leucocytes  and  the  persistence  of  a 
normal  proportion  of  eosinophilons  cells  in  the  blood,  as  shown  in  that 
case,  may  afford  a  clue  to  the  integrity  of  the  blood-forming  organs,  and  may 
justify  expectation  of  adequate  recovery  if  the  hemolysis  can  be  arrested. 
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We  liiLire  yet  to  ilisci>ver  the  reasons  for  the  frequent  failure  of  a  remetly 
in  one  cnna  find  for  its  succi-ss  in  aiiothen  Thus  thf  success  attciMling  the 
use  of  nd  marrow,  introduced  Uy  Prof.  Fraiaor,  has  heen  repeated  \>y  some 
physicians,  hut  ne^ur  attained  hy  others.  A  like  divLTsity  of  experience 
is  to  he  ft>und  in  the  records  of  cases  treated,  often,  no  doubt,  in  the  hist 
resort,  by  blo(Kl  transfusion  or  ealiiie  injections.  Excellent  and  even 
remarkable  results  of  transfusion  imve  btn'U  ]>uhh'shed — amonj^st  others 
by  Quincke,  Brakenridge,  and  Affleck — results  which  often  seem  quite 
out  of  proporLion  to  the  amount  of  blood  injected  ;  as  if  the  healthy 
serum  luid  exerted  some  specihc  effect,  either  in  stimulatiiig  luemogenesis 
or,  as  sfune  think,  pussihly  by  exerting  an  antitoxic  influence  upon  the 
(assumed)  li^emolytic  virus.  Yet  in  Very  many  cases  this  measure  has 
proved  futile. 

Thus  in  pernicious  anasmia,  where  the  therapeutical  results  are  so 
varied  an<l  conHicting,  it  is  iniprjssihle  to  frame  arty  uniform  plan  of  pro- 
cedure ;  and  the  inconstaney  of  iheripeutical  results  may  be  taken  as 
evirlence  that  there  is  much  jet  to  learn  ol  the  intimate  pathology  of  the 
disease.  All  th!it  can  be  done  in  the  presence  of  the  progressive  blood- 
destruction  is  to  make  trial  of  each  of  the  several  remedial  measures 
that  liave  been  found  at  times  to  be  efhcacious ;  of  these  1  would  place 
first  the  adminiatratiou  of  arsenic,  and  next  to  it  that  of  intestinal 
antiseptics. 

Sidney  Coupland. 
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SPLENIC  AN^^MIA 


There  is  a  form  of  profound  anamiiu,  progressive  in  character,  ending 
fatally,  generally  of  no  long  dumtion,  associated  with  great  enlargement 
of  the  spleen,  but  without  lencocytoais  or  enlarged  glands.  Splenic 
anaemia  is  the  name  by  which  tbe  disease  is  best  known  in  this  cotmtry  ; 
but  it  has  also  been  called  spknic  aukcxia^  splenk  psmtMtuormia^ 
li/mphademrmu  spkiiicum,  and  spiemhmqjfilu'  primiiive ;  under  the  last  name 
chiefly  it  is  described  in  French  literature. 

To  Banti,  who  wrote  in  1882,  is  due  the  credit  of  drawing  special 
attention  to  this  malady.  In  1891  Bnihl  published  an  exhaustive 
article  on  the  subject,  bringing  together  all  the  cases  that  he  was  able  to 
find  recorded  up  to  that  date.  The  other  contributions  consist  for  the 
most  part  of  accounts  of  isolated  cases. 

The  total  number  of  cases  recorded  is  still  amalJ,  and  probably  does 
not  exceed  thirty,  including  the  fourteen  cases  upon  which  BruhTs  paper 
was  founded. 

Symptoms  and  signs. — The  disease  may  be  divided  into  three 
stages  :  in  the  initial  stage  the  symptoms  are  those  of  extreme  antemia, 
with  great  loss  of  muscular  power  and  some  wasting  of  muscle ;  though 
usually  without  emaciation.  As  in  this  stage  the  disease  presents  no 
specific  features  it  c^m  rarely  be  recognised.  The  secorul  stage  is 
characterised  by  progressive  erdargement  of  the  spleen,  and  by  attacks 
of  severe  pain  in  the  splenic  region ;  the  anasmia  is  more  profound,  the 
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]o3s  of  strength  is  extreme,  and  the  patients  are  liable  to  repeate-(i  attacks 
of  Weeding,  especially  from  the  nose ;  the  temperature  is  now  usually 
raised  and  of  hectic  character,  reaching  102°  or  more  in  the  evening.  It 
is  in  this  second  sUige  that  the  disease  is  first  recognised. 

In  the  last  stage  the  condition  is  one  of  progressive  asthenia  which 
ends  in  death ;  there  is  in  it  nothing  especially  characteristic. 

Throughout  the  disease  moat  of  the  symptoms  present  but  few 
peculiarities,  for  they  do  not  differ  from  those  which  occur  in  any  form  of 
profound  anaemia.  Thus  there  is  general  pallor  and  loss  of  strength,  and 
great  weakness  and  dilatation  of  the  heart  with  its  consequences  ;  namely, 
shortness  of  breath,  palpitation  and  pain,  all  made  worse  by  exertion, 
together  with  the  usual  hniraic  murmurs.  The  pulse  and  respiration  are 
readily  accelerated,  especially  on  effort  or  excitement ;  and  there  may  be 
some  cedema  of  the  feet. 

The  ha*morrhagic  condition  in  the  latter  stages  is  only  remarkable  in 
that  it  is  more  than  usually  pronounced. 

This  form  of  aneemia  is  sometimes  said  to  be  of  the  chlorotic  type ; 
as  there  is  little  or  no  emaciation,  and  the  reduction  in  the  haemoglobin 
is  greater  than  the  reduction  in  the  number  of  red  blood  cells  would 
account  for* 

With  a  disease  bo  rare  as  spleiiic  anaemia  the  best  descriptioii  of  the 
disease  will  be  an  account  of  a  ca&e  :■ — 

A  maa  aged  thirty-six  presented  himself  with  extreme  antemta,  raised 
temperature,  and  a  large  spleen.  The  case  looked  like  one  of  splenic  kuco- 
cythannia,  but  examination  of  the  blood  showed  no  increase  of  white  cells. 

The  patient  had  been  well  till  twelve  months  before  he  came  under 
observation,  when  a  tooth  liad  been  extracted  ;  this  operation  was  followed  by 
profu^^e  bleed  in  j^,  which  lasted  several  days  :  from  that  time  onwards  he  became 
gradually  weaker  and  tliiniier,  and  suffered  from  repeated  epistaxis. 

The  patient  was  extremely  pale,  cachectic,  and  somewhat  sallow  ;  his  cheeks 
were  flushed,  and  the  temperature,  on  the  evening  of  admisaioUj  reached  It  13*. 
lie  was  constantly  spitting  np  a  little  blood,  which  came  from  the  buck  of  the 
pharynx  or  from  the  nose.  The  respiratory  organs  were  normal.  The  heart 
was  somewhat  dilnted,  with  a  blowing,  systolic  nmrmur  audible  over  the  whole 
precordlnm  and  loud  at  the  pulmonary  area ;  there  was  increased  pnlsation  in 
the  vessels  of  the  neck  ;  the  pulae  was  96,  of  low  pressure,  bnt  fair  volume. 

The  liver  was  somewhat  enlarged,  extending  from  the  upper  border  of  the 
fiftli  rib  to  an  inch  and  a  half  below  the  costal  arch. 

The  spletiu  was  greatly  enlarged,  and  extended  from  a  point  fonr  inches 
above  the  costal  arch  downwards  to  an  inch  above  the  anterior  spine  of  the 
ilinia  on  the  left  side.  It  was  smooth  on  the  surface^  moved  freely  in  respira- 
tion ^  but  wjis  tender  to  tonch. 

The  urine  was  normal 

The  left  pupil  was  a  little  larger  thaa  the  right*  Ophthalmoscopic  examina- 
tion showed  the  retinfe  to  be  nortnab 

There  was  no  tenderness  of  the  bones  and  no  enlargement  of  lymphatic 
glands. 

On  examination  of  the  blood  the  red  corpuscles  were  found  to  number 
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2,055,000,  and  the  white  corjiusclea  50,000,  chit^flj  l^vinphocytefl  ;  the  hcemo 
glohia  waa  only  25  pi-r  cent  of  the  noiiiuil.  There  was  no  poikilocytosia  or 
other  chanj^fs  in  the  culls,  red  or  white. 

Three  weeks  later  another  examination  of  the  hlood  waa  made.  The  red 
cells  had  fallen  to  1,900,000,  wliile  tlie  white  corpiiseles  numbertid  58»000  ; 
the  auaimia  had  prof^ressed  and  the  strength  failed,  there  had  been  occasional 
attacks  t>f  abdominal  imin^  eomelinies  in  the  splenic  i-ej^ion,  fiomtrtinies  more 
ilitfust?,  but  not  Vi^ry  severe  ;  the  temperature  had  remained  of  a  hectic  character, 
rifling  to  about  103'  every  evening,  as  bbovvn  upon  the  chart,  and  the  patient 
had  one  or  two  attaeks  of  epistaxis.  The  blood  waa  examined  for  micro- 
organisms, and  none  found. 

A  week  later  the  eyes  were  examined  again,  and  a  large  h».'morrhage  was 
found  in  \\w  left  retina. 

A  few  dfiys  later  the  patient  became  very  hoarse,  dyspnoea  increased 
rapidly,  ccdenia  of  the  larynx  was  diagnosed,  and  tracheotomy  j^erformed  with 
great  relief,  Tlie  tem]>emtnre  remained  hij^li,  and  after  the  operation  reached 
105°.  There  was  a  gootl  deal  of  ooiting  from  the  inci.*iic>n  after  the  operation, 
and  five  days  later  a  Biidden  biemorrhage  took  ]>lace  from  liic  wound  ;  blood 
wa»  sucked  into  the  trachea,  and  the  patient  wiia  siilTocateil 

The  necropsy  showed  a  large  apleen  weighing  70  oz.  ;  it  contained  one 
itnall  infarct.  On  microscopical  examination  the  Malpighian  bodieij  were  seen 
to  1)€  much  diminished  in  size  and  ba<lly  formeil,  and  there  waa  a  slight  general 
increase  in  the  trabecular  tissue.  The  liver  also  was  enlargctJ,  weigfird  93  oj!., 
and  was  filightly  cirrhotic.  The  heart  was  dilated  and  weighed  1 2  oz.  ;  all 
jl8  cavities  contained  poi*t-mortem  clota  ;  there  was  a  small  vei^'elation^  as  large 
aa  a  pea,  on  one  of  the  aortic  valves.  The  muscular  substance  was  not  fatly* 
The  larynx  was  etill  somewhat  axlematoue. 

A  full  aceoimt  of  thia  case  is  given  in  the  Transadions  of  the  Medical 
af id  Chir-urffical  Society,  voL  Ixxix. 

Williamson  s  case  is  also  an  interesting  one  to  compare  with  that  just 
recorded  : — 

It  occnrred  in  a  hid  aged  niiie  who,  for  two  years,  had  been  growing 
increaiiin^ly  pale  and  ana?niic,  and  liad  suffered  for  the  IiMt  twelve  month**  from 
fori  nightly  attacks  of  epiritaxis.  He  was  extremely  an*ndc  und  had  a  very 
large  spleen.  The  examination  of  the  hlood  was  as  follows :  red  cells, 
3,540,0l>0  ;  white,  4000  ;  kemoglohin,  22  percent 

Four  months  later  the  red  cells  were  retluced  to  2^510,000,  white  2000. 
A  month  later  the  following  report  of  the  blood  was  made.  There  were  a 
number  of  potkilucytes,  no  eosinophile  c<illsj  no  large  mononuclear  or  granular 
cells,  but  a  slight  increase  of  lymphocytes.  Tlie  temperature  for  the  last  six 
monllia  of  life  waa  very  irregnhtr,  with  marked  daily  oscillations  reaching  to 
IQV  and  102"  at  times.      The  patient  died  with  an  attack  of  acute  peritonitis. 

The  necropsy  showed  a  very  large  spleen  weighing  40  oz. ;  the  liver 
reached  two  inches  below  the  ribs  and  weighed  44  oz.  There  was  a  small 
serous  efTuHion  in  the  ]iericfirdium,  and  some  recent  vegetations  on  the  mitral 
I'alve.  A  small  ulcer  waa  found  in  the  stuall  intestinesj  whicb  had  perforated 
and  caused  purulent  peritonitis. 

In  the  spleen  the  fibrous  trabecul®  were  increased  in  thickness,  there  waa 
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an  enormous  number  of  larjje  nucleated  cells  each  containing  several  red  blood- 
cells.  The  Malpighiau  bodies  had  undergone  fibroid  chancre  and  the  lymphoid 
cells  were  few.  There  was  a  slight  iron  reaction  in  the  fibrous  tral)eculse  and 
in  the  Malpighian  bodies,  but  none  in  the  spleen  pulp.  Micro-organisms  were 
looked  for  and  none  found. 

The  liver  showed  a  little  increase  of  connective  tissue,  and  gave  a  very  slight 
iron  reaction. 

The  bone-marrow  was  dark  purple-red  in  colour,  and  showed  a  market  I 
absence  of  fat.  It  contained  large  cells  enclosing  several  red  blood-cells,  as  in 
the  spleen. 

With  these  general  remarks  we  may  now  pass  on  to  the  review  of 
the  more  special  features  of  the  disease. 

The  affection  occurs  with  much  greater  frequency  in  men  than  in 
women ;  thus,  out  of  24  cases  19  occurred  in  men  and  5  only  in  women, 
that  is,  4  males  to  1  female. 

In  respect  of  age  the  affection  seems  to  be  fairly  equally  distributed 
through  all  the  age -periods  of  adult  life;  thus,  of  22  cases  13 
occurred  between  the  ages  of  20  and  50,  and  these  were  fairly  equally 
distributed  within  this  period.  Cases,  however,  occur  in  children  and  also 
in  old  persons ;  the  youngest  on  the  list  was  aged  9,  and  the  oldest  72 
years. 

In  infancy  and  very  young  childhood  I  do  not  know  that  there  is 
any  undoubted  case  on  record ;  and,  although  anaemia  and  large  spleens 
are  by  no  means  uncommon  in  these  early  years  of  life — cases  which 
have  been  described  by  some  writers  under  the  name  of  splenic  ansemia 
— still  a  review  of  these  cases  and  the  course  they  run  shows,  I  think, 
that  we  have  to  deal  in  them  with  disease  of  an  entirely  different  kind. 

Tht  Blood.  —  The  blood  shows  no  pathognomonic  changes.  The 
condition  is  simply  that  of  profound  anaemia.  The  red  cells  are 
diminished  to  one-fourth  their  normal  number  or  less,  and  their  form  is 
preserved,  though  they  are  a  little  reduced  in  size ;  usually  there  is  no 
poikilocytosis.  The  cells  are  poor  in  haemoglobin,  which  is  reduced  to 
one-quarter  or  one-sixth,  and  the  loss  is  far  in  excess  of  the  diminution 
of  red  blood  cells.  Occasionally  there  is  a  slight  increase  in  the  white 
cell,  but  not  more  than  the  fever  or  some  intercurrent  malady  would 
account  for.  As  the  disease  advances  there  is  a  continuous  reduction 
in  the  number  of  red  cells,  as  is  shown  in  the  following  scheme  (taken 
from  Dr.  F.  Taylor's  paper): — 
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Tho  lilotxl  has  been  cnreftilly  examined  in  several  instances  for  micro- 
organisms,  miiroscnpit%^lJy  as  well  as  by  cultivation,  trut  without  success. 

In  many  nf  the  cases,  especially  those  which  were  recorded  some 
years  ago,  the  blood  examination  was  not  as  systematic  as  it  would  be  in 
tlie  present  day.  In  my  own  case  it  was  made  uiirler  the  supervision  of 
Profeaaor  Kant  hack,  and  good  accounts  of  the  b!ood  arc  also  given  in  the 
cases  described  by  Williamstm  and  Taylor. 

Williamson  s  case  is  peculiar  in  the  fjict  that  there  was  poikilocytosis, 
which,  as  already  stated,  is  usually  absent. 

With  reference  to  the  increased  number  of  leucocytes  which  is  some- 
times observed,  especially  where  the  temperature  is  high,  it  must  be 
remarked  that  the  inc revise  is  chiefly  due  to  lymphocytes ;  that  there  is 
none  of  the  changes  in  the  eusinophile  auti  other  cells  which  are  character- 
istic of  leucocythii^mia,  and,  finally,  that  the  increase,  being  tine  in  great 
ine<isure  to  the  extraordinary  diminution  in  the  number  of  red  blood 
cells,  is  rather  relative  than  al^olute. 

The;  Splrrn, — The  spleen  is  considerably  enlarged  and  tender,  and  the 
surface  usually  feels  smooth  ;  but  sometimea  it  may  be  uneven.  Signs  of 
local  peritonitis  in  the  splenic  region  may  be  present,  or  of  left  basic 
pleurisy,  in  Wth  cases^  due  to  inHammation  spreading  from  the  spleen, 
8ome  general  peritoneal  eft\ision  has  been  also  met  with. 

The  spleen  may  extend  beyond  the  umbiiicus  and  iis  far  as  the  crest 
of  the  ilium,  and  be  of  con  si  dent  hie  weight,  as  will  he  further  described 
under  the  morbid  anatomy.  The  s(>leen  is  observetl^  as  the  case  pro- 
gresses, to  increase  in  size,  cs|jeci:dly  during  the  exacerbations ;  but 
occiisionally  iM^tween  the  attacks  it  seems  to  become  for  the  time  smaller. 
The  recurrent  attacks  of  pain  in  the  syjlenic  region,  apparently  due  to 
peri'Spk^nitis,  are  often  the  cause  of  very  great  suffering. 

The  Lirer. — The  liver  is  often  somewhat  enlarged  also,  and  may 
extend,  as  in  the  case  described,  from  the  fifth  rih  in  the  nipple  line  to 
an  inch  or  two  below  the  costal  arch.  It  is  sometimes  associated  with 
Blight  jaundice^  and  there  may  be  some  pain  felt  in  this  region  from  time 
to  time. 

Thr.  PifjesHre  sif^tfem.- — The  digestion  is  consirlerably  disturbed  and  the 
appetite  lost.  There  is  a  good  deal  of  nausea  and  sometimes  obstinate 
vomiting;  this  may  occur  in  such  piroxysmal  attacks  as  almost  to 
constitute  crises,  and  they  often  coincide  with  attacks  of  alxlominal 
pain*  Constipiition  is  usually  troublesome  j  luit  occasionally  diarrhfpa  is 
present,  and  this  may  l>e  almost  dysenteric  in  character,  with  tenesmus 
and  discharge  of  bloody  muctis :  in  one  or  two  instances  there  has  been 
free  hiemorrhage  from  the  bowels. 

II(rmorrhafjcs. — The  tendency  to  bleeding  is  pronoimced :  the  ha^mor- 
rhages  are  usually  of  slight  degree  and  of  the  nature  of  oozing ;  but  they 
frequently  recur,  are  very  difficult  to  control,  and  add  greatly  to  the 
amemia.  Profuse  hiemoirhages  from  any  part  are  uncommon,  but  they 
are  recorded  as  occurring  both  from  the  stomach  and  from  the  bowel,  or, 
as  in  my  case,  from  a  wound ;  in  each  instfince  they  proved  fatal. 
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^H                     E[sistaxis  is  very  fequent  and  usually  one  of  the  earliest  symptomB.       ^m 

^^H              Though  rarely  profuse,  it  is  of  importance  on  acct^nnt  of  it^  frequent      ^^k 

^^H              occurrence :  it  may,  however,  he  so  severe  as  to  require  plugging  of  the            ' 

^^1              nares.     Oozing  from  the  gums,  again,  is  by  no  means  uncommon,  and 

^^H              it  is  most  ditlieult  to  cheek. 

^^H                     Hiemoptysis  and  htematuria  have  been  met  with  also,  but  they  are 

^^1              rarer  than  other  forms  of  hseiuorrhage. 

^^H                    From  the  gas tro-in test inal  organs  htemorrhnge  is  rare,  and,  if  in  any 

^^H              large  anion nt,  it  is  probably  associated  with  some  secondary  lesion.     A 

^^m              case,  however,  is  recorded  by  Dr.    Douglas  Stanley,  in  which,  although 

^^H              profuse  and  fatal   hicraatemesis  took  phice,  no  lesion  in  the  stomach  wiia 

^^H               fotmd  after  death  ;  in  another  case,  however,  a  gastric  ulcer  was  present. 

^H              Miiller  records  a  case  of  fatal  hiemorrhage  from  the  bowels,  and  there  an 

^^H              ulcer  wfis  found  in  the  small  intestines. 

^^H                     In  the  skin  small  petechiiB  on  the  lower  limbs  are  common,  especially 

^^B              in  patients  who  are  not  in  bed  ;  but  they  are  of  no  special   significance, 

^^H              A  purpuric  eruption  of  greater  de^^^ree  than  this  is  not  tlescril>ed. 

^^H                     Into  or  behind  the  retina  hieniorrhages  may  occiu",  no  doubt,  as  they 

^H              do  in  other  forms  of  anaemia ;  hut  I  do  not  know  any  iustance  of  it 

^^P              except  that  which  I  have  described. 

^^B                     Th€  Tempcrattirc. — Bruhl  states  that  fever  is  unusual,  but  in  many  of 

^^M             the  recorded  cases  the  temperature  reached  a  considerable  height     It 

^^H              has  been  of  the  nature  of  an  irregular  hectic,  rising  even  to  103"  or  104'       ^^ 

^H             every  evening  (cf.  Chart)*                                                                              ^H 
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In  tho  sAi?i  pigmentary  changes  have  been  described,  l>ufc  as  in  the 
majoriiy  of  these  cases  arsenic  had  been  adniinistered  in  large  doses  and 
for  some  time,  they  were  very  probably  due  to  this  drug. 

Morbid  anatomy, — The  genera!  pallor  of  the  skin  and  of  all  organs, 
the  Habbineiss  of  the  muscles,  the  dilatation  and  degeneration  of  the 
heart  are  common  to  all  forms  of  anamiia. 

The  patinkuim  ndtpfifus  is  usually  well  preserved  ;  and  in  this  re- 
spect— namely,  in  the  al*3ence  of  marked  emaciation — the  body  contrasts 
with  that  of  malignant  disease  of  the  sploen»  a  still  rarer  condition  a  case 
of  which,  however^  has  been  recorded  under  the  name  of  spleide  anemia. 

The  Spk^itL — The  most  obvious  morbid  change  is  the  enlargement  of 
the  s2>leon.  This  organ  may  be  12  inches  long  or  somewhat  morej  and 
may  weigh  from  2  lbs.  to  7  lbs.  It  is  firm,  reddish  brown  in  colour,  with 
well -marked  notches  and,  oci^asionally,  irregularities  on  the  surface. 
It  is  surrounded  by  a  thickened  capsule,  which  may  be  adherent  either 
to  the  diaphragm  or  to  the  parts  about  On  section  it  looks  as  if 
there  were  a  general  hypertrophy  of  the  organ  ;  but  occasionally  there 
are  one  or  two  hnemorrhagic  infarcts  in  it.  The  surface  of  the  section  is 
dry  and  yields  little  juice  ;  it  shows  grayish  streaks  or  fine  granulations  ; 
the  former,  on  microscopical  examination,  prove  to  be  thickened  trabecular, 
the  latter  ^brotic  Malpighian  corpuscles.  The  Malpighian  bixlies  are 
stated,  in  many  of  the  cfises,  to  have  been  the  seat  of  marked  changes, 
the  central  artery  being  thickened,  the  corpuscle  shrtmken  and  shrivelled, 
and  sometimes  surrounded  by  a  capsule  of  fibrous  tiKsne.  With 
the  thickening  of  the  trabeculae  there  has  been  great  disappearance 
of  the  spleen  cells  and  di  la  tuition  of  the  veins.  In  Williamaon^s  case 
many  nucleated  cells,  each  containing  six  to  ten  red  blorxl -cells,  were 
found  in  the  splenic  pulp  ;  but  in  the  majority  of  cases  no  special  changes 
are  present  in  it. 

The  lesions  in  the  spleen  then  appear  to  be  :  (I)  fibrosis  of  the  organ  ; 
(ii)  disappearance  of  the  pulp;  and  (iii.)  the  cirrhosis  and  atrophy  of  the 
Malpighian  bodies.  This  last  is  regarded  as  the  characteristic  and 
most  important  lesion,  and  is  the  exact  opposite  of  the  state  found  in 
leucocythsemia,  in  ivhich  disease  the  Malpighian  bodies  are,  as  a  rule, 
hypertrophied. 

The  liver  is  slightly  cirrhosed  and  is  much  pigmented.  The  cells  are 
misshapen,  atrophied,  and  often  granular.  The  iron  reaction  is  usually 
absent;  it  is  only  described  as  present  in  Williamson's  case,  and  then  it 
was  ill  significant  in  degree. 

The  panae<u  also,  in  some  cases,  has  been  found  indurated ;  but  this 
lesion  is  not  constant^  and  probably,  therefore,  stands  in  no  direct  relation 
to  the  disease. 

The  lijmphatk  glands  are  normal. 

The  boTie-marraw  also  is  usually  normal ;  but  in  one  or  two  instances 
it  has  been  described  as  red  and  infiltrated  with  leucocytes. 

The  hmii  is  dilated,  the  muscular  substance  l^abhy  and  occasionally 
fatty.     In  on©  or  two  cases  minute  vegetations  have  been  found  upon  tho 
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valves ;  as  in  my  own  case,  in  Williamson's,  and  in  Striimpers.  In  con- 
nection  with  these  ve^eUtioim  may  be  mentioned  the  infaiTts  which  have 
been  found  now  and  theii  in  different  organs^  notably  in  the  spleen  and 
in  the  kidmjys. 

These  vegetations  and  infarcts  deserve  attention  because  undue 
significaiice  has  been  att^aclied  to  them.  They  are  indeed  absent  in  all 
the  recorded  ca.sos  except  those  which  I  have  mentioned  ;  and  in  these 
they  were  obviously  accidental  and  formed  no  essential  part  of  the 
disease. 

When  hiemorrhage  has  occurred  during  life  the  traces  of  it  will  be 
Been  after  death  ;  but,  besiiles  this,  hiemorrhai^es  of  small  size,  petechiie 
for  the  most  part,  mity  be  found  very  widely  distributed  in  many  parts  of 
the  body — in  the  lungs,  plciira,  pericardium,  and  even  in  the  brain;  but 
these,  again,  are  of  im  special  signiticance,  for  they  are  found  in  all  case^ 
of  profound  aruemia  in  which  the  hieraorrhagic  tendency  has  been  well 
marked.     For  the  most  part,  no  doubt,  they  arise  shortly  before  death. 

Pathogeny. — That  these  cases  of  amemia  form  a  definite  clinical 
group  must,  I  think^  be  regarded  as  fully  established.  The  c^use  or 
pathogeny  of  the  disease  is  hitherto  a  matter  of  hypothesis  and  opinion. 

In  the  second  stage,  when  the  spleen  is  enlarged,  and  especially  when 
fever  is  present^  the  CAses  bear  a  close  clinical  resemblance  to  many 
septic  diseases,  and  especially,  perhaps,  to  some  forms  of  malignant  ague. 
This  would  suggest  that  some  parasite  or  septic  organism  is  present  in  the 
bloodi  Careful  examinational  howevcri  both  of  the  blood  and  of  the 
spleen,  have  been  made  and  have  proved  negative*  In  my  case  the 
re  suites  were  negative,  as  they  were  also  in  two  cases  investigated  by 
Seiola  and  C'art^u  In  one  of  them,  that  of  a  girl  aged  13,  injections 
were  made  in  the  spleen  of  different  animals  with  blood  from  the  spleen 
of  the  patient,  and  after  removal  of  the  spleen  with  splenic  sul>stance  ; 
in  all  cases  without  result.  In  another  case,  that  of  a  woman  aged  29, 
cultivation  experiments  were  made  with  the  extirpated  spleen  on  different 
media  without  result. 

8o  far,  then,  as  our  present  knowledge  goes,  bacteriological  investiga- 
tions have  yielded  no  new  facts, 

The  enlargement  of  the  spleen  observed  during  life,  standing  in  close 
relation  as  it  does  to  the  seventy  of  the  disease  and  the  peculiar  morbid 
appearances  discovered  after  death,  have  suggested  that  the  disease  is 
directly  due  to  the  affection  of  the  spleen  itself;  that  is  to  say,  to  the 
peculiar  atrophy  of  the  Malpighian  corfiuscles.  So  far,  however,  the 
number  of  cases  is  too  small  to  determine  whether  the  peculiar  changers 
described  in  the  spleen  are  constant,  and  we  must  wait  until  this  is 
establisheil  before  we  found  a  hypothesis  upon  such  a  pathological  basis. 

Complleations. — The  complications  may  be  divided  into  two  groups  : 
first,  those  which  are  obviously  accidental,  and,  secondly,  those  which 
stand  in  some  possible  relation  to  .the  disease  itself. 

In  the  first  group  we  have  instances  of  death  produced  by  pneumonia 
and  by  bronchitis. 


In  the  second  group  may  t>e  placed  peritonitis  or  abscess  in  the 
region  of  the  spleen^  left  -  sided  pleurisy  perhaps,  and  tho  sc\'ere 
hemorrhage  from  the  storaach  or  intestines  which  has  been  recorded  in 
a  few  cases. 

The  course  of  the  disease  is  usually  continuously  progressive  : 
there  may  lie  periods  of  temporary  arrest,  or  poseibly  exen  of  improve- 
ment ;  but  in  the  end  relapse  occurs,  and  the  result  is  the  same. 

The  duration  of  the  disease. — The  disease  is  not  of  longdumtion,  from 
six  months  to  two  years,  rarely  longer ;  yet  MiiHer  records  a  case  which 
lasted  four  and  a  half  years.  It  is  possible  that  there  may  be  cases  of 
even  shorter  duration  than  six  months,  for  Ehstein  records  one^  under  the 
name  of  Pseudoleukfemia  splenica,  but  the  nature  of  tliese  rapid  cases  is 
somewhat  doubtful 

Prognosis.™ Piognosis  in  respect  of  recovery  is  hopeless ;  in  respect 
of  duration  of  life  is  bad ;  and  in  respect  of  the  immediate  risks  to  life 
must  be  determined  in  each  case  hy  the  condition  of  the  patient. 

The  mode  of  death,  as  a  rule,  is  by  progressive  asthenia ;  though  the 
end  may  come  suddenly  with  cardiac  syncope,  or  it  may  be  determined 
by  ha-morrhage,  as  in  the  cases  referred  to. 

Diagnosis, — In  the  early  stage  diagnosis  is  impossible ;  in  the  later 
stages  it  is  comparatively  easy  on  account  of  the  enlargement  of  the 
spleen. 

L  From  pemieiot/s  muemia  splenic  anaemia  is  distingitished  by  the 
enlargement  of  the  spleen,  as  w^cU  as  by  tho  condition  of  the  blood  ; 
though  in  a  clinical  sense  the  aneemia  is  pernicious,  being  progressive  and 
fatal 

It  is  especially  from  other  forms  of  profound  antemia  in  which  the 
spleen  ia  enlarged  that  the  diagnosis  has  to  be  made.  Foremost  among 
these  st^md  leucocytha?mia  and  Hodgkin's  disease, 

2.  In  iencocyihmmin  the  diagnosis  is  determined  by  the  characteristic 
blood  changes  which  are  absent  in  splenic  amemia. 

3.  In  Hoilfjkin.^  tH.^ensr  the  anaemia  is  usually  not  so  profounil,  there 
is  a  greater  enlargement  of  the  liver,  and  the  lymphatic  glands  are 
affected. 

4.  In  maU{}nant  disease  of  the  spleen  emaciation  is  a  prominent 
symptom,  and  the  wasting  advances  as  the  disease  progresses ;  there  may 
be  secondary  growths  elsewhere,  and  there  is  no  rise  of  temperature, 

5.  In  pertiid&m  a{pie  or  malar iiU  fiver  the  temperature  is  of  a  more  in- 
termittent and  irregular  character ;  moreover,  the  presence  of  the  paitisites 
in  the  blood  and  the  history  of  the  case  will  fix  the  diagnosis. 

6.  SffphUiik  disease  of  the  spleen  may  possibly  cause  some  difficulty 
BA  in  Conpland's  case  ;  but  as  a  nde  the  history  and  other  evidences  of 
syphilis  will  help  the  diagnosis. 

7.  With  ttibereHlmis  disease  cf  the  spleen  there  is  generally  marked 
wasting  and  the  evidence  of  tuberculous  mischief  in  other  organs  ;  while 
as  a  rule  the  ansemia  is  not  so  profound. 

8.  In  eirrhmis  of  Ike  Hver,  with  secondary  enlargement  of  the  spleen, 
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there  is  again  not  so  much  ansemia^  and  the  ordinary  signs  and  history  of 
cirrhosis  of  the  liver  are  obtained. 

9.  In  children  anaemia  and  enlargement  of  the  spleen  are  not  iin- 
commonlj  associated.  The  cJiusea  are  many;  but  among  them  it  appears 
that  splenic  anaemia,  in  the  sense  in  which  it  is  here  used,  is  not  to  be 
reckoned  ;  for  a  conclnsive  instance  of  the  disease  under  the  age  of  nine 
years  has  not  yet  been  recorded  The  course  of  these  cases  in  children 
is  also  diflferent^  for  most  of  them  end  in  recovery,  and  the  hjEmophilic 
tendency  is  but  mrely  seen. 

On  the  whole^  therefore,  it  is  evident  that  though  splenic  anseraia  is 
a  rare  disease,  its  diagnosis  is  not  generally  one  of  an}*  great  difficulty. 

Treatment. -^The  treatment  must  he  symptomatic,  and  does  not  differ 
from  that  of  other  profound  amemias.  All  tlie  usual  remedies  have  been 
tried  one  after  another,  but  bo  far  nothing  has  been  found  to  check  the 
progress  of  the  disease. 

Samuel  West, 
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HAEMOPHILIA 


Definition. — By  haemophilia  we  mean  a  disease  eongenital  and  hereditary, 
marked  by  a  ten  den  ey  to  immoderate  bleeding  on  alight  c^ii.ses»  lasting 
throughout  the  life  of  the  patient;  and  further  accompanied  by  a 
troublesome  tendency  to  a  joint  affect  ion,  which  is  often  aa  wearisome  to 
the  patient,  as  the  tendency  to  external  haemorrhages  is  dangerous. 

The  name  of  hiemophilia  is  modern,  and  seema  to  have  been  first 
introduced  by  Sehdnleiu  about  1828.  "  Hemophil "  is,  however,  the 
name  of  one  of  the  dramatu  perstmm  in  John  Ford's  Btvlrri  Hearty  published 
in  1633,  The  disease  was  not  classified  or  described  until  the  time  of 
Schonlein,  though  single  o^jservatinns  may  lie  found  scattered  in  medical 
literature,  be^nntiing  with  the  Spanish  Albncasis  or  Alsahai'a\iiis  in  the 
11th  or   12  th  Christian  cent  my.     The  men  who  are  the  subjects  of 
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haemophilia  are  called  "bleeders,"  a  word  which  appears  early  in  the 
tiiiietceiith  century  in  the  medical  literature  uf  the  United  States  of 
America, 

Etiology.  —  Beyond  hereditary  transmission  hardly  anything  is 
known  of  the  causation  of  hseniophilia.  It  affects  especially  the  male 
sex.  Though  cases  in  women  have  been  deseribed,  it  ha^  never  fallen 
to  my  lot  to  see  a  definite  case  in  a  woman,  yet  the  women  in  the 
bleeder  families  pjiss  on  the  disease  to  their  male  offspring. 

The  mode  of  the  herediUiry  transmission  of  haemophilia  is  notewortl.y. 
In  a  bleeder  family  we  commonly  find  all  the  women  free  from  the  disease, 
while  their  brothers  suffer.  Then  these  vvomen^  if  they  marry  and  are 
fertile,  War  a  family  some  or  all  of  the  l>oys  of  which  are  bleeders^  while 
all  the  girls  escape.  But  these  girls,  if  they  marry,  pass  the  disease  on 
to  their  sons ;  and  so  the  disease  is  continued. 

This  mode  of  hereditary  transmission  is  not  particular  to  hii^mophiliiu 
It  is  very  well  marked  in  coloLir-blindness ;  and  in  ISSl  I  published  a 
genealogical  tree  showing  the  descent  of  this  infirmity  in  a  family  since 
1684.  It  is  also  seen  in  polydipsia^  another  congenital  disonier,  as  Dr. 
Gee  has  pointed  out ;  and  the  same  mode  of  transmission  may  be  seen 
now  and  then  in  ichthyosis,  in  the  pseudo-hypertrophcuis  pandysis  of 
Duchenne,  and  in  gout.  The  disease  does  not  seem  to  descend  from 
father  to  aon  \  nor  through  the  sons  of  a  bleeder  fandly,  free  from  the 
disease,  to  their  offspring.  As  a  general  nilcj  the  sons  of  bleeders,  and 
the  sons  of  the  brothers  of  a  bleeder,  who  are  free  from  haemophilia,  show 
no  signs  of  the  disease.  But  the  daughters  of  a  bleeder,  like  his  sisters, 
pass  on  the  disease  to  their  male  offspring ;  the  daughters^  offspring  often 
showing  the  disorder  in  a  highly  aggravated  form. 

There  seems  at  this  moment  no  evidence  that  the  marriage  of  near 
kinsfolk  causes  the  disease.  Nor  is  haemophilia  peculiar  to  any  race  of 
men.  I  think,  however,  that  it  is  found  more  often  amongst  Jews,  in 
proportion  to  the  ptipulation,  than  amongst  Knglishmcn.  Cases  have  been 
described  amongst  the  aborigines  of  Sumatra ;  and  I  notice  that  Japanese 
writci-s  have  lutoly  begun  to  describe  the  disease. 

No  class  in  life  seems  to  l>e  exempt  from  haemophilia;  nor  can  any 
particular  geographical  distribution  bo  assigned  to  it. 

Symptoms. — As  a  rule  the  Bymptonis  of  btemophilia  appear  during 
childhood  ;  in  the  large  majority  of  cases  before  the  tenth  year.  In  May 
1884,  at  St.  Burlholoraew's  Hospital,  I  myself  saw  a  case  amongst  Dr. 
Andrew^s  patients  in  which  no  symptoms  had  been  noticed  until  the  lad 
was  19  years  old.  Other  instances  have  been  recorded  in  which  the  first 
symptoms  were  seen  at  the  age  of  21.  But  the  absence  of  all  early 
symptoms  of  haemophilia  can  seldom  be  proved. 

Haemophilia  may  even  show  itself  in  foetal  life.  An  eight  months' 
foetus,  from  a  bleeder  family,  has  Ik-cu  found  with  bruising  on  the  brow  i 
and  a  boy  when  Ijorn  had  large  extravasations  o\er  both  shoulders. 
Severe  hiemorrhage  may  tiike  place  after  ritual  circumcision,  which  is 
usuaDy  performed  on  the  eighth  day   after  birth;  but  as  a  ruie  the 


hiPinorrlmgic  dispositicm  does  not  show  itself  until  near  the  end  of  the 
first  twelve  montlis  of  life. 

There  is  a  rare  tifftsction,  one  of  the  chief  symptoms  of  which  is 
hivmorrhago  on  the  falling  off  of  ihi  umbiliciil  cord.     This  haemorrhage^ 
rarely  occurs  in  children  of  bleeder  families ;  and  it  Is  separated  from 
ha^mojyhilia  by  the  fact  that  when  the  child  recovers  it  shows  tio  farther 
dispfjsiliori  to  haamorrhage  m  after-life  (mde  p.  561). 

The  joint  troubles,  which  are  so  prominent  in  definite  cases  of  h^rmo- 
philia,  may  appear  early  in  life.  In  one  of  Brigstocko's  cases  an  ankle 
became  distended  by  effusion  a  few  days  after  birth  ;  l>!it  as  a  nilo  the 
joints  do  not  l>egin  to  give  trouble  until  the  patient  be  four  or  tive  years 
of  age» 

The  boys  who  are  the  subjects  of  haemophilia  have  no  external 
peculiarities.  There  m  nothing  eonsUuit  about  their  complexion, 
stature,  or  muscular  strength  ;  nor  can  it  be  said  that  they  are  always 
intelligeut,  or  that  they  distinguish  themselves  at  school  Physical 
examination  detects  nothing  amiss  with  chest  or  belly;  neither  spleen 
nor  liver  is  enlarged,  atid  the  urine,  in  the  cases  in  which  I  have  examined 
it^  showed  the  ordinary  percentage  of  urea,  and  no  decided  alteration  in 
its  other  constituents. 

Certain  states  of  the  surroundings  have  been  supposed  to  excite 
hismorrhages  in  a  bleeder^  or  to  aggravate  his  hfcmorrhagic  disposition. 
Such  are  the  difference  in  the  seasons,  day  and  night,  cold  and  heat, 
changes  of  the  moon,  and  the  like;  but  these  assertions  greatly  lack 
confirmation.  Some  have  thought  that  the  use  of  ^vine  provoker  haemor- i 
rhagL'3  ;  othci  a  that  the  h«i?morrhagic  disposition  is  incre^ised  after  the 
first  traumatic  haemorrhage.  This  secjueru-e,  of  course,  admits  of  another 
explanation.  Anger  and  other  emotions  have  also  been  accused.  There 
can  be  no  doubt,  however,  that  the  disposition  to  hamorrhages  in  these 
patients  varies  very  much  ;  and  the  oi>server  must  he  very  cautious  in 
drawing  conclusions  as  to  the  action  of  remedies. 

The  positive  symptoms  of  haemophilia  may  be  divided  into  three 
heads:  spontaneous  bleedings^  tranniati*!  bleedings,  and  the;  joint  jdl'ections. 

The  spontaneous  bleedings  are  said  by  some  oliservers  to  be  often- 
times preceded  by  distinct  pmirtjma.  I  liave  never  becti  fortunate  enough 
to  observe  these  procJroma,  but  they  are  set  out  at  length  by  Wachsmuth. 
They  occTir  three  or  four  days  before  the  onset  of  tlio  bloeding»  and  arc 
mainly  signs  of  plethora:  the  face  is  full,  the  lips  and  ears  swollen,  red, 
and  hot;  or  the  friends  remark  that  the  patient  is  looking  remarkal>ly  well. 

As  might  1)0  expected,  epistaxis  is  the  most  common  of  the  spontaneous 
hjsnionhtiges,  esiiceially  in  childhiMxl.  Few  bleeders  live  to  any  agej 
without  suffering  frrnn  some  form  of  nose-bleeding.  Nor  does  it  favour 
any  of  the  ancient  beliefs  by  flowing  more  from  one  nostril  than  the 
other.  Bleeding  from  some  part  of  the  mouth  comes  next  in  frequency, 
though  far  behind. 

As  pnl>erty  comes  on,  hfematuria  and  bleedings  from  the  bowels 
replace  the  hsemorrhages  from  the  nose  and  mouth.     Very  rarely  spon- 


taneoiis  blocdings  are  seen  from  the  conjunct! va»  the  skin,  the  ears,  or 
the  ends  of  the  fingers. 

The  amount  of  l>lood  lost  in  this  way  may  be  very  trifling,  or  it  may 
be  so  great  as  to  kill  the  patient.  There  may  be  hut  a  trifling  ecchjTnosis 
or  petechia  undei'  the  skin,  or  the  whole  of  the  blood  rnay  seem  to  leave 
the  body.  Of  the  bleed higs  from  the  miicoua  mcmhrancs  epistaxis  is  the 
most  frequent  cause  of  death  ;  next  to  that,  bleeding  from  the  mouth, 
l>o\vel,  or  long.      H*ematuria  is  hnt  rarely  mortal. 

On  the  whole,  the  traumatic  luemorrhages  are  the  most  to  be  dreaded. 
A  mere  scratch  is  sometimes  sufficient  to  put  life  in  danger.  Trifling 
injuries,  like  the  sciuiti  cat  ions  necessary  for  vaccination,  the  division  of 
the  franuuii  of  the  tongue^  the  applieatioii  of  a  leech,  or  ritual  circumcision^ 
have  causwl  death.  The  taking  out  of  a  tooth  is  an  exceedingly  dangerous 
act ;  it  is  a  common  cause  of  death  in  a  bleeder,  and  should  never  be 
undert^iken  in  a  patient  of  this  kind. 

These  pxtients  vary^  however,  very  much  in  the  amount  of  injury  that 
they  bean  At  one  time  the  same  {witient  will  endure  injuries  the  inflic- 
tion of  which  at  another  time  will  endanger  life ;  and  in  some  families  of 
bleeders  the  traumatic  hicmorrhagcs  are,  as  a  rule,  no  tiling  like  so 
dangerous  as  in  others.  I  havn  myself  seen  a  tootli  drawn  in  such  an 
one  without  any  remarkable  hieuiorrhage ;  hut,  a»  a  rule,  this  little 
operation  is  in  the  highest  degree  dangerous.  Usually  the  vaccination  of 
a  bleetler  is  followed  Ijy  no  ill  eflects ;  this  is  also  the  experience  gained 
by  the  practitioners  in  the  canton  of  Griiuhiiiiden,  where  there  are  many 
families  of  bleeders. 

The  opening  of  abscesses,  either  by  the  surgeon's  knife  or  of  them- 
selves, is  usiKilIy  followed  by  a  profusie  hiemorrhage.  This  is  still  more 
profui^e  and  dangeroua  when  blood  tumours  or  extravasations  of  blood  are 
opened. 

Death  may  come  on  very  rapidly,  within  a  few  hours  ;  or  the  bleeding 
may  last  for  weeks.  Often  the  uncontrollable  haemorrhage  does  not 
come  on  with  the  first  infliction  of  the  wonml,  but  some  hours  or  even  a 
day  aft4!r  the  hurt  has  been  given.  The  quantity  c*f  lllo^>d  lost  in  a  few 
houra  may  l>e  enormons. 

Of  the  composition  of  the  blood  thus  lost  we  have  no  very  recent  or 
exact  observatifuis.  That  first  poured  out  seems  to  clot  natn rally,  but 
after  a  great  dc^d  hjis  been  lost,  it  coagulates  feebly  or  not  at  all.  After 
great  losses,  it  looks  Hke  water  in  which  meat  has  been  washeil,  and 
hardly  stains  the  linen.  With  the  microseoix^  a  certain  incrcMse  in  the 
whit©  corpuscles  has  been  noticed  after  ha^moiThages,  as  might  be 
expected. 

Symptoms  of  true  aufemia  follow^  the  great  loss  of  blowl,  and  the 
patient  dies  bloodless.  If,  however,  the  result  ia  to  be  favourable,  the 
patient  lie^s  long  as  in  a  deep  sleep,  and  on  awaking  ho  suffers  for  weeks 

iand  months  from  pallor  and  general  bkH^dlessncss.  The  blood  lost  is 
very  slowly  regained.  During  convalescence  a  depraved  appetite  for 
aand,  chalk,  and  the  like  lias  been  noticed  in  some  few  cases. 


It  has  been  said  already  that  in  hf^mophilia  the  affection  of  the  joints 
is  more  troublesome  to  the  pitient  than  the  attacks  of  external  hiemor- 
rhuge.  The  joints  become  swollen  and  painful,  and  are  apparently  fillotl 
with  fluid ;  this  disoitler  is  coniiniially  recurring,  so  that  some  patients 
are  rarely  free  from  it,  and  tbcy  become  cripples  from  the  state  of  the 
knee.  The  knee  is  the  joint  which  suffers  the  luoat ;  after  that  comes 
the  ankle,  then  the  elbow,  shoulder,  and  hip  joint.  The  wrist  and  the 
joints  of  the  fingers  and  toes  are  seldom  aflected.  When  the  aeute 
swelling  is  over,  tlie  joint  may  recover  completely  for  this  turn ;  or  some 
impairment  of  motion  may  be  loft ;  indeed  after  many  attacks  the  joint 
at  last  may  be  almost  destroyed. 

The  cause  of  this  swelling  is,  in  my  opinion,  an  effu:3ion  of  blood  into 
the  joint  Formerly  it  was  thonght  that  its  origin  was  sometimes 
rbenmatic,  but  it  has  been  now  show^n  from  the  necropsies  of  some 
ca!5es  that  the  joints  contain  blood  ;  and  this  seems  the  most  h'kely 
cause  of  the  phenomena  in  all  Allied  arc,  no  doubt,  the  joint  troubles 
seen  in  sonxc  c<ises  of  purpura  w^hich  iue  not  rheumatic. 

Morbid  anatomy. — Morbid  anat<jmy  has  hitherto  given  a  negative 
result  in  haemophilia.  As  a  rule,  nothing  but  great  bloodlessncss  can  be 
found ;  and  a  good  number  of  necropsies  have  now  been  made  by  trust- 
worthy observers  with  this  as  the  only  result.  Schonlein  seems  to  have 
laid  groat  weight  upon  cerUiin  changes  in  the  heart,  the  deficiency  of  the 
muscular  fibres  in  the  walls  of  the  septum  ;  but  he  may  have  been 
deserihing  only  the  ** unprotected  spot"  of  Peacock.  Others  have  de- 
scribed a  thinness  of  the  walk  of  the  arteries,  but  this  appearance  has 
been  found  in  too  few  cases  to  justify  us  in  regarding  it  as  a  constant 
element  of  hieraophilia. 

Nor  has  the  microscope  anything  to  tell  us  in  haBmophilia.  Dr.  Klein 
examined  for  me  with  the  microscope  several  crises  dying  in  St.  liirtholo- 
mow's  Hospital ;  but  in  no  wise  was  he  able  to  detect  any  disease  in  the 
vessels  or  tissues.  Dr.  Percy  Kidd  observed  certciin  changes  in  one  case  ; 
but  they  have  not  been  found  in  others,  and  it  may  be  concluded  that 
they  were  accidental  and  not  essential  to  hfemophilia. 

Of  the  path4}(jentf  of  a  disease  like  haemophilia  it  is  really  useless  to 
speak.  It  would  be  mere  speculation,  and  in  a  work  like  the  present  it 
would  be  undesii^able  to  take  up  space  with  a  discussion  of  mere 
opinions. 

On  the  morbid  anatomy  of  the  joints  in  hiemophilia  much  light  has 
been  thrown  of  late  years.  It  would  seem  that  the  repeated  haemor- 
rhages into  the  joints  lead  up  to  a  state  which  cannot  l>e  distinguished 
from  chronic  rheumatoid  arthritis.  The  first  blood  effused  into  the  Joint 
seems  to  l>e  reabsorbed,  leaving  the  cfirtilages  free  from  change.  But  aa 
hiemorrhage  .succeeds  haemorrhage  deep  changes  make  their  appearance. 
First  the  cartilages  and  synovial  membrane  are  slightly  coloured  from 
the  presence  of  blood,  but  the  cartilages  remain  shining  and  smooth,  and 
show  no  further  change.  In  a  further  stage  the  cartilages  become  deeper 
coIoiu*ed,  of  the  rusty  colour  so  often  seen  as  the  result  of  bloixl-staining, 
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antl  they  lose  their  ckar  appeamnco  and  become  clouded  and  thin.  Next 
fibrous  bands  pass  from  the  femur  to  the  tibia,  the  cartilages  are  rough 
azid  great ly  thinned  so  that  the  bone  is  almost  laid  bare,  mA  under  the 
microflcope  changes  very  like  those  observed  in  the  cartikige  of  chronic 
rheumatoid  arthritis  are  observed*  There  are  some  specimens  of  this  state 
of  the  joints  m  the  Museum  of  St  B-utholomew's  Hospital  (740  o.  Ik  t\  d.). 

Diagnosis. — When  a  boy,  born  in  a  bleeder  famil3%  begins  to  suffer 
from  petechiie,  Rns|jicion  is  at  once  aroused  ;  and  if,  later,  repented  nose- 
bleeding,  ha^niaturia,  and  joint  troubles  appear,  the  diagnosis  is  rendered 
highly  probable  ;  if  to  tliese  he  added  a  long  continued  hicmorriiage  after 
slight  wounds,  there  hardly  remains  room  for  uncertainty. 

Ditliculty,  however,  often  arises  in  practice  when  a  patient  presents 
himself  of  whose  history  little  or  nothing  is  known,  and  the  trustworthi- 
ness of  whose  statements  is  somewhat  duulitful.  In  the  first  place  the 
sex  is  of  the  greatest  importitnce.  I  have  sai<l  that  I  have  never  seen  a 
case  of  true  hicmophilia  in  a  woman,  and  I  am  inclined  to  think  that  the 
diagnosis  of  cases  of  haimophilia  in  w^omen  is  founded  on  mistaken 
observations.  Next  in  iniporUmce  are  uncontrollable  haemorrhages  after 
wounds,  especially  slight  wounds,  or  wounds  that  ordinarily  give  rise 
to  little  htemorrhage ;  for  example,  the  taking  out  of  a  tooth  is  often 
a  touchstone  in  tlie  diagnosis.  If  no  haemorrhage  have  followed  this 
Operation,  the  o|tinion  against  the  diagnosis  of  hiemophilia  is  materially 
strengthened*  Then  the  joint  aifcction  in  persons  already  suspected  of 
hiemophilia  adds  something  in  favour  of  the  diagnosis,  though  it  must 
be  remembered  that  temporary  htemorrhagie  liiatheses,  like  scurvy  and 
purpura,  sometimes  show^  a  joint  alt^ection  which  appears  to  be  due  to 
hffimoiThages  into  the  joint  aflrectcd. 

In  some  tloubtful  crises,  especially  in  chiklren  of  a  bleeder  family,  it 
may  be  w^ell  to  wait  a  few  months  or  even  a  year  till  more  decided 
symptoms  show^  themselves,  as  nose-bleeding  and  the  like,  before  giving 
an  opinion. 

It  should  always  be  kept  in  mind  that  haemophilia  is  a  congenital 
general  disease,  which  persists  thnmghout  the  life  of  the  pitient. 
Temptirary  hiemorihagic  diatheses,  like  scurvy  and  purpura,  must  not  be 
accounted  hti^mophilia ;  nor  should  a  long-rontinued  haemorrhage  from 
one  single  jKirt  have  this  name  given  to  it,  as  a  German  WTiter,  who 
ought  to  know  better,  has  lately  done. 

There  are  certain  rare  cases  with  uinbilical  hiemnrrhage  in  infants 
which  may  be  confused  with  haemophilia.  They  have  profuse  bleeding 
from  the  place  of  sei>a ration  at  the  navel,  they  are  often  jaundiced,  and 
they  die  after  having  shown  signs  of  a  general  hiemorrhagic  disposition. 
Such  cases  of  umbilical  hiemorrhage,  however,  do  not  belong  to  hiemo- 
f^ilia.  They  occur  in  children  of  both  sexes,  and  not  especially  in 
bleeder  families  ;  and  in  those  which  survive,  no  teiulency  to  haemorrhage 
is  noted  [Hfie  following  article]. 

Prognosis. — The  remote  prognosis  of  luemophilia  no  longer  appears  so 
serious  as  was  formerly  supposed.     In  Grandidier's  figures  only  10  per 


cent  attained  the  age  of  21.  My  own  direct  experience  has  been  much 
more  favourable.  I  have  watched  the  boys  of  many  bleeder  families  from 
chihlhuod  ;  and  they  have  gix>wn  up  into  manhood,  not  without  jiain  and 
suffering  it  is  ti  uOj  but  they  have  kept  their  life,  and  followed  easy  occu- 
pations by  which  they  gained  their  bread  in  a  fashion.  The  patiente 
whom  I  have  thus  watched  have  belonged  mainly  to  the  lower  middle 
chisaes.  They  have  known  of  iheir  tendency  to  hfemorrhagc,  and  thus 
in  many  instances,  no  doubt,  they  have  been  able  to  ward  olf  wounds. 
With  Buffieient  care,  middle  ago  would  seem  to  be  within  the  reach  of 
many  of  them. 

It  is  said  that  with  the  apprtmch  of  middle  age  the  tendency  to 
hiemorrhagc  may  disappear.  I  have  never  seen  such  a  case ;  but  the 
fact  that  it  has  been  noticed  by  some  observers  should  l>e  reraembered. 

Treatment, — First  of  ^dl  it  may  l>e  wel!  to  consider  the  measures  to 
be  avoided.  All  procedures  by  which  blood  is  drawn — blood  letting, 
leeches,  lancing  of  gums,  scarificationB  and  the  like— nmst  be  forbidden. 
The  red-hot  iron  and  even  blisters  are  attended  by  considei^al>le  danger 
in  many  cases.  Surgeons  should  be  warned  that  when  the  great  oj>era- 
tiojis  of  surgery  have  been  perforTned»  such  as  an  artery  tied  in  its  course, 
amputation  of  a  member,  or  lithotomy,  the  patient  has  usually  bled  to 
death  of  the  wound.  It  is  hard  to  imagine  a  case  in  which  the  use  of 
the  knife  would  be  justifiable. 

With  traumatic  htemorrhages,  it  would  seem  best  to  follow  the 
ordinary  rules  of  surgery,  always  remembering  the  warning  given  in  the 
paragraph  above.  Styptics,  it  may  be  noted,  are  generally  worthless. 
The  use  of  the  hot  iron  and  of  the  perchloride  of  iron  is  speeially  to  be 
avoided. 

In  like  manner^  spontiineous  haemorrhages  should  bo  treated  accord- 
ing to  the  general  rules  of  medicine*  Ice  may  be  passed  up  the  nose  in 
epistaxjs,  or  into  the  Ik^wcI  in  bleeding  from  the  rectum,  or  placed  in  tho 
mouth  in  bleeding  from  the  gums.  Whatever  may  be  done  will,  how- 
ever^ too  often  prove  inetfectual ;  and  if  the  medical  attendant  have 
courage  enough  for  such  a  line  of  action,  there  would  almost  seem  to  bo  ; 

a  better  chance  for  the  patient  if  the  att^mdant  abstained  altogether  from  I 

active  local  trefitment  designed  to  check  the  bleeding.  Wlien  all  the 
blood  seems  to  have  left  the  body,  and  tho  patient  about  to  die  of  the 
loss  of  blood,  it  has  not  infrequently  happened  that  tho  haemorrhage  has 
ceased  and  the  patient  has  slowly  and  gradually  recovered. 

Transfusion  of  blood  as  a  last  resort  has  been  practised  in  some  cases  , 

with  success  ;  and  in  desperate  cases  I  should  feel  inclined  myself  to 
recommend  its  employment. 

During  the  intervals  between  the  attacks  of  hscmorrhage,  what  shall  i 

be  donol  The  hygienic  treatment  is  of  great  importance;  all  occasions 
of  hiemorrhage  must  be  warded  off ;  all  persons  about  the  boys  should  l>e  | 

told  of  tho  tendency  to  haemorrhage,  and  of  the  grave  consequences  which  I 

may  follow  the  slightest  injury.     Nearly  all  the  ordinary  games  of  boys,  I 

amongst  which  are  specially  to  be  named  cricket,  hockey,  and  football, 
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have  to  be  forbidden.  Other  sports  and  exercises  may  be  allowed 
according  to  their  results. 

Cold  sponge  bathing  is  useful  and  well  borne.  The  dwelling-place 
should  be  dry,  the  air  bracing ;  duiing  the  winter  some  have  seen  good 
from  a  removal  to  a  dry  and  warm  climate  like  that  of  the  Riviera.  It 
is  to  be  regretted  that  we  have  so  little  experience  of  climatic  treatment. 
Warm  clothing  seems  very  desirable,  as  these  patients  often  feel  the  cold 
severely. 

As  to  drugs,  a  good  deal  of  caution  must  be  exercised  in  drawing 
conclusions  even  from  an  experience  which  may  seem  to  be  wide.  For 
instance,  at  the  beginning  of  this  century,  the  American  physicians 
who  had  treated  families  of  bleeder  children  tell  us  that  "  the  sulphate  of 
soda  was  accidentally  found  to  be  completely  curative  of  the  htemor- 
rhage  "  in  hsBmophilia.  At  the  present  day  no  such  great  confidence  is 
felt  in  the  sulphate  of  soda.  At  this  moment  the  chlorides  are  in  greater 
favour ;  the  chloride  of  calcium  has  been  recommended  in  these  cases 
from  its  supposed  power  of  increasing  the  coagulability  of  the  blood,  and 
very  favourable  results  have  been  reported  from  its  use.  I  cannot,  how- 
ever, say  that  I  have  seen  anything  like  a  complete  disappearance  of  the 
hsemorrhagic  disposition  follow  even  a  long-continued  use  of  this  drug. 

In  my  own  experience  I  have  found  very  good  results  follow  a  course 
of  cod-liver  oil  and  perchloride  of  iron  alternately. 

In  the  treatment  of  the  acute  stage  of  the  joint  affections,  rest  is  the 
very  first,  almost  the  only  element  in  the  cure.  The  joint  must  bo 
rendered  motionless,  as  soon  as  the  patient  can  bear  such  treatment,  by 
splints  of  plaster  of  Paris  or  whatever  the  smgeon  may  deem  suitable. 
Pain  must  be  neutralised  by  opiates ;  and  there  does  not  seem  much 
danger  in  haemophilia  from  subcutaneous  injection  of  morphia. 

J.  WicKHAM  Lego. 
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HAEMORRHAGES  IN  NEW-BORN  CHILDREN 

The  hsemorrhages  wlaich  occur  in  new4jorn  children  tnfiy  be  divided  into 
two  groups:  (1)  Traumatie  op  Aceidental  Hiemorrhages,  which  are 
the  direi  t  result  of  injury  at  the  time  of  birth  ;  and  (2)  Spontaneous 
Hiemorrhag'es,  which  occur  unthout  any  apparent  external  ciiuse. 

The  cases  of  spontnneous  haemorrhage  are  best  again  subdivided  into 
{a)  Idiopathic  cases,  where  the  l>leeding  is  the  chief  or  only  eymptom — 
the  so-called  '*  hiemon  hagic  disease  of  new-born  children " ;  and  {b) 
Simplomufk  cases,  where  the  hajmoiThages  are  secondary  to  some 
serious  organic  disease,  such  as  cojigenital  malformation  of  the  heart, 
congenitixl  obliteration  of  the  liile-duets^  or  sume  grave  afieetion  of  the 
liver.  With  this  group  also  may  be  taken  the  rare  cases  in  w^hich  true 
haemophilia  leads  to  haemorrhages  in  early  infancy. 

I.  Traumatic  or  Accidental  H.^morrhages 

The  traumatic  haemorrhages  are  mainly  due  to  injuries  received  dor* 
ing  birth,  either  by  the  pressure  of  the  maternal  parts  on  the  child*  or 
by  the  artificial  means  used  by  the  accoucheur  to  expedite  delivery. 
They  are  consequently  more  frequent  in  the  case  of  lirst-born  and  male 
children,  in  ditht-ult  and  prolonged  labours,  and  when  the  presentiition  is 
abnormal.  There  can  be  little  doubt,  also,  that  increase  of  the  blomi- 
pressurc,  owing  either  to  asphyxia  from  pressure  on  the  cord,  or  to  pres- 
sure on  veins  or  compression  of  some  other  pirt  of  the  body,  may  he 
an  important  cause  of  their  occurrence. 

Traumatic  cassis  arc  of  less  import^mce,  from  the  physician's  point  of 
view,  than  those  of  spontaneous  bleeding.  Nevertheless  they  also  are  of 
interest  to  him,  and  therefore  worthy  of  brief  mention  here  because,  in 
not  a  few  insUinces,  they  form  the  starting-point  of  serious  nervous  dis- 
ease in  later  life. 

The  most  import^mfc  situations  in  which  the  c(Tuscd  blood  is  found 
may  bo  stated  as  follows  :^(i.)  On  the  surface  of  the  skulls  between  the 
pericranium  and  the  bone— cephalluematoiaa  ;  (ii.)  Inside  the  cranium 
— apjplexia  neonatorum ;  (iii.)  Into  the  substance  of  the  sterno-masloid 
muscle ;  (iv.)  Into  one  or  more  of  the  abdominal  or  thoracic  organs. 

Cephalhaematoma 

Cephalhaemat-oma  is  the  name  given  to  a  swelling  on  the  surface  of 
the  cranium  formed  by  a  collection  of  fluid  blood  between  the  pericranium 
and  the  bone.  The  condition  is  due  to  rupture  of  blocwl- vessels  under 
the  pericranium,  owing  to  mechanical  pressure  during  birth ;    and  it  is 
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met  with  abotit  once  in  every  200  births.  It  is  Tniich  tnore  comtnonly 
seen  after  first  labours  than  after  subsequent  ones,  and  is  espeuiallj  fre- 
quent after  ditHciilt  births  in  which  the  head  has  presented.  It  occurs, 
however,  sometimes  after  breech  cases,  and  oecasionally  also  with  com- 
pamtively  easy  and  normal  labours. 

In  the  miijorityof  cases  the  tumour  is  situated  over  the  right  pirietal 
bone— this  being  usually  the  presenting  jxirt.  Less  frequently  it  is 
found  in  the  left  parieUil  region  ;  and  sometimes  it  occurs  on  Ijoth  sides. 
It  is  rarely  met  with  over  the  other  cranial  bones.  The  swelling  is 
generally  noticed  within  the  first  two  or  throe  days  after  birth.  It  is 
rountied  in  contour,  fluctuating  and  not  apparently  tender  ;  and  it  shows 
no  heat  or  redness.  'Being  under  the  pericranium  it  is  always  distinctly 
limited  to  the  surface  of  one  btuie  and  never  crosses  a  suture.  For  four 
or  five  days  it  usually  goes  on  increasing  in  size,  and  then,  after  being 
stiitionai  y  for  a  while,  it  slowly  disappears.  When  the  blofxl  begins  to 
bo  absorbed,  the  bone  can  readily  be  felt  through  the  tumour,  and  round 
its  margin  a  raised  ring  can  be  made  out.  This  is  due  to  the  formation  of 
bone  ha\^ng  gone  on  under  the  raised  periosteum.  Sometimes  also  from 
the  same  cause  there  is  a  crackling  sensation  experienced  on  handling  the 
surface  of  the  swelling. 

Generally  the  blood  tumour  is  quite  absorbed  within  four  weeks  of 
birth,  but  it  often  takes  two  or  three  months  before  all  trace  of  the  bony 
ridge  round  it  has  disappeared.  The  prognosis  in  uncomplicated  cases  is 
invariably  good,  the  cephalh hematoma  always  recovering  without  any 
treatment.  It  should,  however,  be  remembered  that  in  a  certain  propor- 
tion of  ca,ses  the  external  swelling  is  a€Com|>anied  by  an  intracranial 
ha&morrhage. 

Intracranial  Haemorrhages  (Apoplexia  Neonatorum) 

Intraeranial  haemorrhages  are  unfortunately  not  very  uncommon. 
They  are  important,  not  only  because  they  are  a  very  frequent  cause  of 
atill-birth  and  early  death,  hut  also  because  they  are  responsible  for  a 
large  amount  of  bodily  and  mental  defect  in  after-life. 

Etiology. — Although  the  state  of  asphyxia  into  which  many  children 
are  brought  during  birth  must  bo  regarded  as  a  strongly  predisposing 
element  in  the  causation  of  these  hiemorrhages  (Ashby),  Spencer's 
statistics  render  it  almost  certain  that  they  are  mainly  due  to  external 
injuries.  These  may  be  produced  either  by  the  pressure  of  the  maternal 
part's  on  the  child  or  by  that  of  the  blades  of  the  forceps.  Thus  he  has 
found  that  the  frequency  of  cerebral  haemorrhage  is  greatest  with  forceps 
delivery,  less  when  the  breech  or  foot  presents,  and  least  of  all  with 
natural  head  delivery. 

As  to  the  mechanism  by  which  the  lesion  is  brought  about,  Spencer 
suggests  that  in  matiy  cases  it  is  due  to  displacement  inwards  of  the 
lower  anterior  corner  of  the  parietal  bone.  This  corner  directly  overlies 
the  great  anastomatic  vain,  and  being  driven  inwards  during  birth,  clamps 
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this  vessel  bo  as  bo  cause  engorgemont  in  its  area  of  distribution.  This 
explains,  he  thinks,  the  fact  that  the  hsemorrhages  are  often  limited  to 
the  parieUil  region  tT,nd  Sylvian  fissure.  Compression  of  the  internal 
jugular  rein  by  the  forceps  may  also  favour  cerebral  hoemorrhage  in  a 
similar  way.  S.  McNutt  has  shown  that  hiemorrhages  limited  to  the 
convexity  are  more  frequent  in  breech  than  in  head  deliveries. 

Morbid  anatomy.— In  a  very  larj^e  majority  of  the  cases  the  haemor- 
rhage is  primarily  meningeal,  and  theinjur}^  to  the  brain  itself  is  secondary 
and  results  from  pressure  from  the  surface.  In  some  cases,  however,  the 
bleeding  tikes  place  into  the  bmin  substance.  Effusion  of  blood  on  the 
inner  aspect  of  the  cranial  bones,  outside  the  dura  mater  (internal  cephal- 
hiBmatoma),  is  sometimes  found  along  with  an  external  cephalhaemati^nia. 
It  is  said  that  this  does  not  occur  unless  a  fracture  of  the  bone  is 
present  (Holt).  Generully  the  blood  is  poured  out  into  and  beneath  the 
arachnoid  and  pia. 

The  lesion  is  more  frequently  bilateral  than  confined  to  one  side  ; 
and  it  is  much  commoner  at  the  base  than  on  the  convexity  of  the  brain. 
It  is  also  cummoner  towards  the  poatenor  part  of  the  skull  than 
anteriorly.  As  has  been  already  mentioned,  hremorrhagea  are  frequently 
found  over  the  pjirictal  region  and  in  the  Sylvian  fissure.  The  ventricles 
are  sometimes  distended  with  blood. 

When  meningwil  apoplexy  occurs,  it  sometimes  lacerates  the  under- 
lying cerebral  cortex ;  in  any  case^  it  is  apt  to  interfere  w\1\l  its 
nourishment  by  tearing  through  the  blood-vessels  which  pass  into  it  from 
the  membranes.  It  also  in|ures  it  by  its  pressure,  so  that  softening  and 
atrophy  soon  follow.  Thus  permanent  atrophy  and  arrest  of  development 
of  the  cortex  are  set  up  along  with  degeneration  of  the  fibres  in  the 
motor  tract  of  the  brain  and  spinal  cord. 

Clinical  features,— If  the  damage  to  the  brain  be  very  great,  the 
child  will  probably  be  atill-born.  The  hsemorrhage  may,  however,  be 
tolerably  extensive,  and  yet  the  infant  may  survive  for  several  days ;  or 
it  may  even  recover  and  grow  to  adult  age,  although  with  a  permanently- 
damaged  nervous  system. 

In  many  cases  where  the  haemorrhage  has  been  severe  the  infant 
does  not  at  first  show  any  distinctively  cerebral  symptom,  except  torpor 
and  feeble  or  irregular  breathing  ;  but  other  indications  may  be  present. 
There  may  be  obvious  paralysis  of  one  or  more  limbs,  or  of  tiie  cranial 
nerves  if  the  haemorrhage  implicate  the  base.  If  the  child  live  for 
some  days,  convulsions  often  occur  ;  and  they  are  more  frequent  in  cases 
where  the  hsemorrhage  is  over  the  cortex  than  in  those  where  it  is  at  the 
base  of  the  brain  (McNutt). 

As  the  child  gets  older,  although  the  parents  are  often  slow  to  see 
that  anything  is  the  matter  with  him,  it  will  usually  soon  be  found  that 
the  limbs  are  unnaturally  stiff  and  the  knee-jerks  exaggerated.  Later, 
he  is  backward  in  learning  to  hold  his  head  up,  in  sitting  up,  and  in 
walking  ;  or  it  may  bo  that  he  displays  a  lack  of  interest  in  his  surround- 
ings, which  is  soon  noticed  as  abnormal.     Gradually,  as  the  brain  grows, 
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tite  extent  of  the  damage  to  its  functions  "becomes  more  manifest,  and 
the  case  pasi^es  oir  into  spastic  paraplegiaj  hemiplegia,  diplegia,  imbecilitjr, 
or  idiocy  with  or  without  paralysis. 

Prognosis. — While  extensive  hremorrhages  at  the  base  are  usually 
fatal,  comparatively  large  ones  over  the  convexity  are  compatible  vith 
life.  Small  cortical  apoplexies  may,  it  is  said,  l>e  entirely  recovered  from, 
but  in  the  great  majority  of  cases  more  or  less  permanent  injury  to  the 
bruin  results. 

Haematoma  of  the  Sterno-mastoid  (Sterno-mastoid  Tumour) 

Hoematoma  of  the  Btemo-mastoid  is  a  collection  of  blood  wbicb  forms 
within  the  sliealh  of  that  muscle  when  some  of  its  fibres  have  l>een 
ruptured  during  birth.  It  is  mot  with  most  frequently  in  breech  cases  or 
cross-births  where  there  has  been  difficulty  in  delivering  the  head  ;  often 
also  in  difficult  forceps  cases,  and  sometimes  after  labours  which  are  said 
to  have  been  quite  easy.  It  is  probably  caused  more  often  by  a  sudden 
twisting  of  the  neck  than  by  simple  traction  on  it  In  nearly  300 
autopsies  on  children,  who  were  either  stilt-born  or  had  died  soon  after 
birth,  Dr.  Spencer  found  this  lesion  in  fifteen. 

The  swelling  may  occur  at  any  part  of  the  muscle,  but  most  fre- 
quently it  is  situated  alx)ut  its  centre.  The  muscle  of  the  right  side  is 
much  oftener  aflfi-cted  than  that  of  the  left  The  tumour  is  not  usually 
noticed  until  the  second  or  third  week,  and  often  it  does  not  attract 
attention  till  much  later.  This  is  due  to  the  fact  that  the  swelling 
caused  by  the  efTusion  of  blood  is  generally  small  at  first.  It  is  not 
until  the  injury  to  the  muscle  has  occasioned  a  consideralile  growth  of 
fibrous  tissue  (''muscle  callus")  round  it,  that  it  becomes  too  obvious  to 
be  overlooked.  It  may  reach  the  size  of  a  pigeon's  &gg,  but  it  is  generally 
snmller.  The  swelling  remains  stationary  for  weeks,  and  then  slowly 
diminishes.  It  usually  takes  six  or  seven  months  to  disappear ;  but  it 
may  have  quite  gone  by  the  third  month,  or  it  may  last  more  than  a 
year  (Pollard). 

The  connection  between  hiematoma  of  the  stemo-mastoid  and  so  called 
congenital  wryneck  is  certainly  a  very  close  one,  but  it  is  difficult  at 
present  accurately  to  define  it.  Out  of  1 06  cases  of  hoematonia  w  hich 
Mr  D'Arcy  Power  collected  from  medical  records,  marked  wryneck  had 
resulted  in  twenty -one  at  le-ast^  while  only  in  fourteen  had  it  been  specially 
looked  for  and  not  found  Dieffenbach  and  other  older  wTitera  on  the 
subject  assumed  that  the  wryneck  was  the  simple  result  of  the  injury  to 
the  ster no-mas toid  muscle  at  birth ;  but  this  explanation  has  of  recent 
years  been  much  disputed  (Golding-Bird,  Petersen,  Koettnitz).  The 
chief  difficulty  in  accepting  it  lies  in  the  fact  that  in  most  if  not  all  of 
the  marked  cases  of  congenital  wryneck  there  is  a  very  decided  arrest  of 
growth  of  all  the  structures  of  the  face  on  the  affected  side,  and  it  is 
difficult  to  imagine  how  any  lesion  of  the  neck  only  could  bring  this 
about.      What  cerebral   lesion  could  cause  it»  however,   is  as   yet   un- 


determined.  The  fact  remains  that  this  characteristic  facial  afiymmetry 
ah>rig  with  wryneck  not  uncommonly  appears  as  a  aeqnel  of  hematoma 
of  the  st<?rno-mastoi(l  (I  have  recently  watched  this  Beqtience  in  three 
insUinces).  Usually  little  can  be  effected  in  the  way  of  treatment 
owing  to  the  ago  of  the  child  ;  but  it  is  probable  that  judiciously  applied 
massage  and  nmnipulationa  may  sometimes  be  of  use. 


Hsemorrhages  into  Abdominal  and  Thoracic  Viscera 

As  Dr.  Spencer  points  out  in  his  valuable  paper,  hoemorrhagee  into  the 
abdominal  and  thonicic  viscera  are  much  more  frequent  after  breech 
cases  than  after  those  in  which  the  head  has  presented.  They  may  occur 
into  any  of  the  organs,  being  seen  frequently  in  the  lungs,  liver,  kidneys, 
supraretuils,  and  intestine,  and  comparatively  rarely  in  the  spleen. 

In  most  cases  of  internal  hsemorrhage  the  diagnosis  is  impossible 
during  life  for  lack  of  symptoms.  Pulmonary  infarctions,  how*ever, 
sometimes  betray  their  presence  by  causing  physical  signs  of  consolida- 
tion of  the  lung.  They  are  the  cause  of  death  in  many  cases  of  (children 
who  live  for  a  few  days  only,  and  in  these  the  fat^d  issue  is  apt  to  be 
attributed  to  congenital  heart  disease  on  account  of  the  degree  of  cyanosis 
w^hich  is  present.     If  the  infant  live  long  enough,  pneumonia  may  result. 

Haemorrhage  into  the  pyramids  of  the  kidneys  may  cause  death 
within  a  few  days,  with  symptoms  of  suppression  of  urine ;  and  Spencer 
records  one  case  in  which  a  large  hiemorrhage  into  the  c^fictim  caused 
complete  intestinal  obstruction. 


IL  Spontaneous  Haemorrhages 

(a)  Idiopathic  Cases  (the  Hsemoprhairlc  Disease  of  New-born 

Ciiildren) 

Description.* — The  hemorrhagic  disease  of  new-bom  children  may  he 
described  as  a  passing  morbid  condition  of  the  system  which  shows  itself 
mainly  by  a  tendency  to  spontaneous  bleeding.  The  htemorrhages  may 
occur  either  from  the  umbilicus^  from  the  stomach  or  bowel,  from  the 
blood-vessels  in  the  subcutaneous  tissue,  or  from  other  parts ;  and  their 
occurrence  is  probably  due  to  poisoning  by  the  toxin  produced  by  any 
one  of  a  variety  of  micro-organisms. 

The  condition  is  a  very  rare  one.  Cases  of  gastro-intestinal  hj^raor- 
rhage,  which  is  it.s  commonest  form,  are  said  to  occur  once  for  every 
5U0  1000  births  (Rnnge,  Hermary,  Kling) ;  while  umbilical  hsemorrhage 
is  only  met  with  once  for  every  5000  confinements  (Ribemont). 

Clinical  features. — ^In  the  great  majority  of  cases  no  family  history 
of  bleeding  is  to  be  obtained.  The  sexes  seem  to  be  affected  in  about 
equal  proportions.  This  point  is  of  interest  when  we  remember  the 
very  much  greater  frequency  with  which  the  male  sex  is  affected  in 
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hteiDophilia — the  proportion  being  stated  1>y  Grandidier  as  eleven  boys  to 
one  girl  {Me  art.  **  Haemophilia/'  p.  5411). 

Sometirnes  the  patient  is  in  weak  health  before  the  bleeding  sets  in ; 
Ijeing  premature  or  feeble,  or  perhaps  the  aubjeet  of  congenital  syphilis. 
Generally^  however,  he  appears  qtiite  healthy  until  the  haemorrhage 
begins.  This  takes  pUice  nsually  within  the  first  week  of  life,  and  rarely 
after  the  end  of  the  seeonti ;  the  exact  date  varies,  partly  accorditig  to 
the  situation  whence  it  comes. 

The  site  of  the  hiemorrhage  may  vary  considerably.  In  the  majority 
of  c&ses  it  cornea  either  from  the  alimentiiry  tract  (mouth,  stomach,  or 
btiwel),  or  from  the  umbilicus.  It  may  also  take  place  into  the  Biib- 
eutaneous  tissue^  or  from  the  nose,  conjunctiva,  or  ears,  or  into  almost  any 
of  the  internal  orphans.  The  bleeding  may  come  from  one  sitnation  only, 
i\&  often  happens  in  the  slighter  cases*  or  many  j>:irta  may  be  affected, 
either  at  one  time  or  successively.  Thus,  of  50  cases  reported  by 
Townsend,  the  umbilicus  was  affected  in  18  (alone  in  3);  the  intestine  in 
20 ;  the  mouth  in  14  ;  the  stomach  in  14  ;  the  nose  in  12  :  subcutaneous 
ecchymoses  occurred  in  21  ;  bleeding  from  an  abrasion  of  the  skin  in  1  ; 
from  the  meninges  in  4  ;  cephalhiematomata  ap|>earcd  in  3  ;  haemorrhages 
into  tlie  abdomen  in  2,  and  into  the  pleura,  lungs,  and  thymus  in  1 
each. 

The  amount  of  blood  lost  at  a  time  is  usually  small  ;  Ijut  the  loss  is 
generally  so  frequently  repeiited  that  pallor,  chilliness,  and  prostration 
with  faihire  of  the  pulse  are  very  soon  produced.  In  some  eases  the 
temperature  ia  high,  in  others  it  is  normal  or  subnormal  throughout.  In 
the  cases  of  recovery  the  bleeding  usually  lasts  one  or  two  days;  in  the 
fatal  ciises  death  often  occurs  within  twenty -four  hours,  and  rarely  later 
than  three  days  from  the  beginning.  Sometimes  diarrhoea  appears,  and 
towards  the  end  convulsions  not  infref|uently  set  in. 

In  children  who  recover  the  convalescence  is  apt  to  be  prolonged 
and  tedious,  although  the  he^ilth  is  not  permanently  damaged. 

Gasiro-iniedimd  htrmorrhigts  {Mehrnn  neomitt/rum). — The  blood  in 
tbeae  cases  is  more  frequently  {mssed  by  the  bowel  than  vomited.  When 
vomited  it  is  sometimes  bright  red,  often  dark  brown  in  ccdour.  Its 
amount  varies  greatly  in  different  cases.  Sometimes  the  hnpmatemesis 
occurs  only  on  one  occasion  ;  more  frequently  small  quantities  are  brought 
up  repeatedly.  When  piissed  by  the  bowel  ihc  Wood  is  generally  very 
black  and  thoroughly  mixed  with  the  motions.  Sometimes,  when  it 
comes  from  the  lower  part  of  the  bowel,  it  is  red,  and  it  may  be  in 
clots. 

The  blood  is  most  frequently  seen  for  the  first  time  on  the  second 
day  of  life,  or  at  least  before  the  fifth  ;  but  occasionally  the  haemorrhage 
nmy  begin  as  late  as  the  second  week. 

SporUaneotis  umUlmd  hmfimrhaffe  usually  takes  the  form  of  a  steady 
oodng  from  the  point  where  the  cord  has  sepanitcd  or  is  about  to 
separata  The  bleeding  doca  not  generally  come  from  any  visil)le  liloocb 
vessel;  it  is  often  intermittent  j  sometinies  it  is  alarmingly  free.     Somo- 
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times  it  takes  place  iato  the  substance  of  the  cord,  or  from  fissiires  on 
its  surface. 

It  generally  begins  aliout  the  fifth  dity  of  life,  but  it  may  occur 
earlier,  and  it  may  be  deferred  till  the  seventh  or  even  the  ninth  day. 
It  doea  not  generally  last  more  than  three  rlays^  but  in  rure  Ciises  it 
may  go  on  much  longer.      It  is  often  fatal  within  twenty-four  houi*s. 

Stthcuta neons  e^xht/mm^ji  may  occur  at  any  part  of  the  body,  and  iire 
as  common  on  protected  areas  as  on  those  which  are  exposed  tu  pressure 
anr!  friction.  They  are  often  of  small  size,  but  occasionally  they  l>ecome 
very  large.  If  they  occur  without  any  hjiemorrhages  from  other  situa- 
tions the  prognosis  is  generally  good. 

Hkeding  from  the  female  geuUah  occura  occasionally  in  cases  of 
multiple  haemorrhages.  It  is,  however,  much  more  frequently  met  with 
as  an  isolated  symptom  ;  and,  when  this  is  so,  it  is  generally  the  result  of 
some  ti'i fling  local  disturbance  and  has  no  serious  signiticance.  The 
haemorrhage  begins  uaualiy  within  the  first  sljc  days  of  life,  rarely 
after  the  twenty -first  (Busey).  The  external  genitals  appear  quite  nor- 
mal ^  but  there  la  a  more  or  less  constant  oozing  of  blood  from  the 
vaginal  orifice,  which  lasts  from  two  to  five  days,  or  fiometiuieti  a  little 
longer.  Owing  to  the  trivial  nature  of  the  ailment  very  few  oppor- 
tunities  have  occiuxed  for  investigating  ita  morbid  anatomy.  Billard 
asserts  that  the  blood  comes  from  the  uterine  raucous  membrane,  and 
Eroas  in  one  case  found  acute  ha^morrhagic  coitarrh  of  the  fundus  uteri. 
Only  in  rare  cases  does  it  recur,  so  that  it  cannot  be  regarded  as  of  the 
nature  of  menstruation. 

Morbid  anatomy,^ — In  most  cases  of  children  who  have  died  from 
hi«morrhage  there  ia  nothing  to  b^  discovered  at  the  autopsy  but 
the  traces  of  the  eftused  blood  and  a  general  pallor  of  all  the  organs. 

In  a  considerable  proportiort,  however,  of  the  easels  of  mela^na  (40 
per  cent  aceotYJing  to  Romme),  more  or  less  ulceration  of  the  mucous 
membrane  of  the  stomach  or  duodenum  has  been  found.  The  ulcers  are 
usually  multiple,  and  may  either  consist  of  superficial  abrasions  or  be  of 
a  perforating  character.  In  one  ciise  (Landau)  a  clot  was  found  obliterat- 
ing the  blo^Jd-vc>ssel3  which  supplied  the  area  in  which  the  ulcers  were 
situated,  but  this  is  not  usually  the  c^ise.  In  some  cases  of  mebena 
cerebral  haemorrhages  have  been  found  (Poraorski  and  v.  Prcuschen), 
but  these  also  are  by  no  means  constant  In  syphilitic  cases  endarteritis 
of  the  Kmall  and  middle-sized  vessels  in  the  submucous  tissue  of  the 
aUuaentary  tract  hiis  been  described  (Mracek). 

A  conaiderable  variety  of  micro-organisms  has  been  found  in  the 
blood  and  in  the  tissues  in  cases  of  haemorrhage,  and  especially  in  those 
of  melsena.  The  first  tf)  record  an  observation  of  this  kind  was  Klebs, 
who,  in  1875,  described  a  micrococcus  which  he  had  fotmd  in  large 
quantities  in  the  organs  of  nine  new-born  children  who  had  died  of 
haemorrhage.  This  he  injected  into  young  rabbits,  and  succeeded  in 
producing  hfemorrhagea  in  them.  His  results  were  confirmed  in  the 
following  years  by  Woigert,  Eppinger,  and  Rehn.     Since  then  various 
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micro  -  organisms  have  l>CGn  discovered  in  these  cases  by  competent 
observera.  Thus,  streptococci  have  been  found  by  BjiL^insky,  Babes,  and 
Bar ;  baeilluii  pyocyuneiis  and  sta]>!iyk)Cocci  of  various  kinds  1>y  Neumann, 
Bar,  and  SeluLircr,  and  bacterium  lactiiS  aero^eiies  by  Neumann  and 
Schiiffer.  Further,  lialies  found  in  one  cas6  an  organism  with  all  the 
characters  of  tlie  diplococcus  pneumoniae,  and  Diingern  one  which  re- 
sembled in  every  way  Fried  lander's  pncumococcQs.  In  Dutigern's  c^se 
it  is  also  recorded  thatj  while  tlic  child  %vas  in  the  ward,  three  other 
infants  died  of  severe  pneumoida. 

In  1894  Gartner  published  an  account  of  two  fatal  cases  of  melaena 
in  which  he  fuund  a  short  Imcilhts,  Cultures  of  this  or^ranism  were  made 
and  injected  into  the  peritoneal  cavity  of  young  puppies,  and  they  set 
up  fatal  gastrointestinal  hfemorrbagc.  In  one  of  Holts  cases  a  similar 
organism  was  found. 

Ellolog'y* — A  number  of  very  ditferent  hypotheses  of  the  causation 
of  this  condition  have  been  framed*     Tho  following  deserve  mention : — 

L  Yon  Prcusehen  and  Pomoi-ski  have  published  eases  where  melsena 
and  pulmonary  infarction  of  an  apparently  spontaneous  oiigin  were 
found  after  death  to  be  associated  with  traumatic  haemorrhages  into  the 
cerebral  peduncles  and  the  fourth  ventricle,  damaging  the  vaso- motor 
centre.  They  therefore  maintain  that  many  if  not  all  of  the  eases  of 
spontaneous  haemorrhage  are  secondary  to  cerebral  injury.  They  were 
able  to  strengthen  their  position  by  means  of  exjjeriments  tin  animals  ;  for 
they  succeeded  in  producing  mela^na  in  a  considerable  numlier  of  rabbits 
by  puncturing  the  cerebral  peduncles  and  the  walls  of  the  foiutli  ventricle. 

While  those  observations  are  certainly  interesting  and  importimt,  they 
cannot  be  held  as  explaining  the  occurrence  of  most  cases  of  this  disease. 
Cerebral  haemorrhages  have  oidy  l>een  found  in  a  few  instances. 

2.  Other  wiHtcr?  have  laid  great  stress  on  the  local  morbid  condition. 
Thnsj  for  example,  in  dealing  with  mehena  they  have  given  mechanical 
explanations  to  account  for  the  presence  of  ulceration  in  the  stomach  and 
bowel  in  those  cases.  The  most  remarkable  of  these  hypotheses  is  that 
put  forward  by  Lanrlau.  He  noticed  that  the  condition  often  occurred  in 
premature  and  weakly  infants  in  whom  the  function  of  respiration  was 
established  with  some  delay  and  difhculty.  He  accounts  for  this  by 
supposing  that  the  delayed  inspiration  favour  stagnation  and  clotting  of 
the  lilood  in  the  umbilical  vein.  Tlicn,  he  further  supposes  that,  from 
the  thrombus  so  formed  or  from  that  in  the  ductus  arteriosus,  an  embolus 
is  separated  and  carried  through  the  circulation  until  it  becomes  impacted 
in  one  of  the  arterial  branches  w^iich  supply  the  stomach  and  duodenum, 
and  ulceration  rosuits.  In  one  case  of  gastric  licemorrhage  he  wjis  able 
to  satisfy  himself  that  the  artery  supplying  the  area  from  which  the 
blood  came  contained  a  clot. 

Embiili  of  this  sort  have  not  been  found  by  other  observers  who  have 
looked  for  them,  and  Landaus  theory  has  not,  therefore,  been  generally 
accef)ted.  It  must  be  remembered  in  this  connection  that  the  fornisition 
of  ulcers  in  the  stomach  and  bowel  is  a  frequent  result  of  general  infection 


with    organisms   of   various    kinds,    and    even    of   poisoning   by    toxins 
(Deraclin). 

3.  Cunsidcral>le  stress  has  been  laid  hy  some  authors  on  the  fact  that 
many  of  the  patients  in  these  cases  are  syphiHtic  or  otherwise  weakly ; 
and  it  has  been  supposed  that  tlie  bleeding  might  be  attributed  to  some 
diseiise  causing  special  fnigility  of  tbe  blood-vessels. 

P^vidcnce  of  vascular  disease,  however,  has  not  usually  been  found ; 
and  it  seems  more  prokible  that  del>ilit*ited  states  of  the  system  act  aa 
remote  causes  only  in  so  far  as  tkey  prepare  a  suitable  soil  for  the  growth 
of  micro  organisms. 

4.  Of  recent  years  there  has  licen  an  increasing  tendency  to  regard 
the  apoQtaneous  haemorrhages  in  these  cases  as  a  manifestation  of  a 
micro-organismal  disease;  and,  although  this  view  can  sciircely  as  yet  be 
said  to  be  thoroughly  established,  there  are  a  great  many  facts  in  favour 
of  it.  It  is  well  known^  for  example^  that  many  pathogenetic  organisms 
have  the  property  of  producing  a  tendency  to  ii hemorrhage.  As  already 
mentioned,  a  large  number  of  different  orgaiiisiiiSj  known  and  unknown, 
have  been  cultivated  from  the  Ijlood  and  tissues  in  these  aises ;  and  some 
of  them  have  even  been  found  to  cause  haemorrhages  when  injected  into 
animals.  Further,  the  symptoms  of  the  eases  and  their  short  course 
point  to  the  disease  being  an  infective  one,  as  do  also  the  facts  that  they 
are  more  frctjuently  met  with  in  hospital  than  in  private  pmctice,  and 
that  they  have  been  known  to  occm*  as  an  epidemic. 

Diagnosis, — Spurious  mehi^na,  that  is,  the  vomiting  or  passing  by  the 
bowel  of  bhjod  which  the  chihl  has  swfdlowed  doling  birth,  or  has  sucked 
from  fissures  in  the  mother's  nipples,  often  causes  needless  anxiety  if 
mistc'iken  for  this  disease.  It  is  more  frequently  met  ^vith  than  true 
haemorrhage.  Or  the  child  may  have  epistaxis  or  huemorrhage  from 
an  ulcer  in  the  mouth  or  throat,  and  the  bhxid  may  be  passed  with  the 
motions  and  cause  a  diagnosis  of  mehena.  Such  mistakes  are  not  usually 
difficult  to  avoid.  If,  however,  the  haemorrhages  he  confined  to  the 
internal  organs,  they  are  very  apt  to  be  overlooked  in  the  absence  of 
characteristic  symptoms. 

The  oceurrence  of  spontaneous  hnomorrhages — especially  ecchymoses — 
has,  ii  should  be  remembered,  some  interest  from  a  medifo  legal  point  of 
view,  as  they  may  be  regarded  erroneously  as  evidence  of  violence. 

Prognosis.— The  condition  is  si  i  ways  a  very  dangerous  one.  In  Town- 
eend'B  cases  the  mortality  was  62  per  cent.  In  ciises  of  umbilical  hiemor- 
rhage  it  is  even  larger  than  this,  being  variously  stated  by  authorities  at 
from  65  to  84  per  cent;  while  in  mela?na  it  is  usually  estimated  at  from 
50  to  60  per  cent  »Should  the  infant  be  syphilitic  or  otherwise  con- 
stitutionally feeble,  this  fact  naturally  renders  the  prognosis  more 
unfavourable. 

Treatment. — Great  encourngement  to  prompt  and  persevering  treat- 
ment of  these  cases  is  to  be  gathered  from  the  fact  that  the  disease  is  so 
brief  in  its  duration.  The  treatment  is  to  he  conducted  on  general 
priticiplcs,  and  too  much  reliance  is  not  to  be  placed  on  di-ugs.     It  is 
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especially  important  that  everything  possible  shoiik!  l>e  done  to  con- 
serve the  chilcra  vitality.  Ho  should  b<3  kept  purfetitly  quiet,  m\i\  pro-' 
tected  from  cohl  liy  wrapping  in  cotton  wool ;  he  should  also  be  surrounded, 
if  necessary,  with  hot- water  bottles.  French  writers  reeominend  the  use 
of  a  couveuse  {lJu&ser»  Qui).  He  should  not  be  allowed  to  suck,  but 
at  short  intervals  hj  a  spoon  or  medicine-dropper  should  have  small 
quantities  of  his  mother's  milk,  or  diluted  peptonised  milk,  cooled  with 
ice.  Small  doses  of  ergotin  may  be  given  by  the  mouth,  or,  if  the  bleeding 
be  severe,  subcutaneously.  If  there  lie  much  collapse,  it  may  be  necessary 
to  give  alcohol  by  the  mouth  or  ether  as  a  liyjxvilermic  injection. 

In  melcena  injections  into  the  bowel  are  to  be  avoided.  They 
are  probably  worse  than  useless,  as  they  stimidate  the  intestinal 
movementa  In  umbilical  haemorrhage  intelligent  and  patient  digital 
pressure  on  the  bleeding  part  is  probably  the  bost  means  of  treatment. 
The  actual  cautery,  niti-ate  of  silver,  and  the  application  of  plaster  of 
Paris  have  also  been  successful  in  some  cases.  If  other  means  fail,  the 
base  of  the  bleeding  sp>ot  should  be  tranefixe^  by  a  hare-lip  pin  and  a 
ligature  applied  round  it 


{h)  Symptomatic  Cases 

Description. — Spontaneous  hoemorrhages,  similar  in  most  respects  to 
those  we  have  been  considering,  are  frequently  met  with  as  a  symptom  of 
various  diseases.  Thns  we  find  them  occasionally  occurring  in  children 
with  congenital  malformation  of  the  heart,  rarely  in  infanta  who  inherit 
true  hcemophiliaj  and  frequently  in  cases  of  congenital  obliteration  of  the 
bile-duct^  and  other  serious  diseases  of  the  liver  accompanied  by  jaumlice. 

The  tendency  to  haemorrhage  met  with  in  these  morl>id  conditions 
differs  from  that  seen  in  the  hemorrhagic  disease  of  new-born  children  in 
that  it  is  permanent    With  few  exceptions  it  lasts  as  long  as  the  child  lives. 

Children  with  congenital  malformation  of  the  heart  do  not  often  suffer 
from  Bjiontanoous  bleeding;  and  although  haemophilia  generally  manifests 
itself  for  the  first  time  in  childhood,  it  is  very  rare  indeed  to  find  it  as  a 
caase  of  hiemorrhages  as  early  as  the  first  year  of  life.  Out  of  576 
eases  of  hiemophilia,  of  ivhich  Grandidier  collected  details,  the  bleeding 
occurred  in  early  infancy  in  12  only. 

In  congenital  obliteration  of  the  bile-ducts,  hovrever,  and  in  all  other 
forma  of  disease  which  cause  lasting  jaundice  in  young  infants,  hfemorrhages 
are  a  common  and  characteristic  symptom.  Thua,  more  than  two-fifths 
of  the  cases  of  umbilicjil  haemorrhage  collected  by  Jenkins  and  Grandidier 
occurred  in  icteric  infants  ;  while  in  65  cases  of  congenital  narrowing  or 
obliteration  of  the  bileducts  tabulateil  by  myself,  hiemorrhages  were  noted 
in  more  than  half  of  the  number  of  infunts  which  had  lived  more  than 
a  few  days.  A  similar  hremorrhagic  tendency  is  of  course  w^ell  known 
to  occur  sooner  or  later  in  all  cases  of  continued  obstniction  of  the 
common  duct ;  and  is  almost  equally  characteristic  of  a  number  of  very 
different  morbid  conditions,  all  of  which  are  accompanied  by  jaundice ; 


such  as  acute  jelli>w  atrophy,  yellow  fever,  phosphorus  poisoning,  and  so 
forth. 

Clinical  features.^The  places  from  which  the  bleeding  occurs  in 
these  cases  are  just  the  same  as  those  observed  in  the  case  of  idiopathic 
hieraorrhagcs.  Their  onset,  however,  is  genendly  lat^.r.  Thus  in 
Grurulidier'a  cases  uf  uml*ilical  ha_^morrhage  the  average  date  of  onset  was 
about  the  sixth  day  in  the  n on  icteric  and  about  the  tenth  in  the  icteric 
cases.  In  the  cage  of  gastro-inteatinal  biemorrhagea  ibis  difference  is  very 
much  more  marked  ;  for,  although  jaundiced  infants  some  times  show  a 
tendency  to  hiemorrbage  fjr>m  the  very  first,  they  often  do  not  begin 
to  bleed  until  several  months  after  birth.  ^Vhen  once  established  the 
tendency  seems  rather  to  increase  as  they  grow  older. 

Etiologry. — The  caus-ation  of  the  hemorrhages  in  cases  of  jaundice  has 
never  been  satisfactorily  explained,  altbongb  many  hypotheses  have  been 
proposed  to  account  for  them.  By  some  they  have  been  attributed 
to  impoverishment  of  the  blood  {Budd,  Mnrchison)  j  by  others  it  has 
been  supp*>sed  that  they  are  doe  to  bile  acids  circulating  in  it,  and 
either  acting  on  the  corpuscles  (Leyden)  or  setting  up  a  diseased  state  of 
the  blootl- vessels  (Wickbam  Legg). 

It  seems,  however,  more  probable  that  the  hffimorrbagic  tendency  is 
caused  in  some  way  by  the  presence  in  the  blootl,  not  of  bile  acids,  but  of 
ptomaines  or  some  similar  orgam'c  poisons.  These  are  formed  in  the 
process  of  ordinary  digestion,  and  the  diseased  liver  is  not  able  to  render 
them  innocuous,  aa  it  would  do  if  it  were  in  a  state  of  health.  The 
following  facts  seem  to  support  this  hypothesis.  It  has  been  found  by 
Roger  that  the  function  of  the  liver,  in  virtue  of  which  it  neutralises 
the  organic  poisons  formed  in  the  alimentary  canal,  as  well  as  others, 
IB  closely  connected  with  the  amount  of  glycogen  it  contains.  Thus,  when 
the  liver  contained  little  or  no  glycogen,  he  found  that  a  very  much 
smaller  dose  of  these  organic  poisons  was  reipiirod  to  produce  a  given 
result  than  was  necessary  if  the  organ  were  healthy  in  this  respect.  It 
has  also  been  demonstrated  by  Dr.  Wickham  Legg  and  others  that  the 
obliteration  of  the  bile-ducts  by  ligature  is  followed  in  animals  by  dis- 
appearance of  glycogen  from  the  liver.  It  would  appear  that  the  retention 
of  bile  interferes  with  the  proper  discharge  of  the  function  of  glycogoneaia 
in  the  hep:itic  cells. 

In  the  light  of  these  observations,  it  seems  not  improliable  that  in 
congenital  obliteration  of  the  bile-ducts  and  other  serious  forms  of 
jaundice  a  process  of  auto-intoxication  is  set  up.  If  this  be  so,  the 
poisons  which  come  thus  to  circulate  in  the  blood  will  probably  induce 
hsamorrhages  in  the  same  way  as  do  those  toxins  which  are  produced 
by  the  action  of  micro-organisms  in  the  idiopathic  cases. 

Owing  to  the  serious  nature  of  the  diseases  present  in  these  cases  the 
prognosis  is  much  worse  than  in  the  idiopathic  group,  and  the  treatment, 
which  is  to  be  conducted  on  the  same  lines  as  in  the  others,  is  even  less 
likely  to  be  successful 

John  Thomson, 
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PURPURA 


Pa flnltion,— Spontaneous  extravasations  of  blood  into  tlie  skin,  mucous 
membranes,  and  internal  organs  of  tho  bodj,  sometimes  accompanied  by 
free  hoemorrha^ea  from  mucous  surfaces. 

Etlologry  and  Pathology, ^ — Morbid  anatomy  simply  reveals  the  exist- 
ence and  extent  of  distribution  of  bamiorrhagic  effusions^  often  accom- 
panied l>y  evidences  of  antemia.  In  a  minority  of  cases  in  the  mucous 
memlinines,  and  more  rarely  iu  the  skin,  erosions  or  ulcerations  are  met 
witk  in  connection  with  the  hiemoiThages,  hut  these  are  clearly  the  effects 
and  not  the  cause  of  them ;  in  raucous  membranes  the  moisture  of  the 
part,  and  in  some  organs  the  digestive  property  of  the  secretions,  tend 
to  produce  this  result.  In  the  hollow  viscera  blood  may  be  found  in  con- 
siderable quantities,  and  the  serous  c;i\itie9  may  eouUiio  blomi-stainetl 
serum*  Besides  the  skin  and  mucous  membrane,  hiemorrhage  occurs  in 
the  solid  organs  and  iu  the  serotis  membranes.  They  are  found  in  the 
lungs,  kidney^  spleen,  liver,  brain,  and  retina  ;  indeed,  there  is  no  part 
in  which  hiemorrhages  may  not  occur.  In  the  hmiuj  from  the  delicacy 
of  its  structure  and  feeble  resistance,  the  haemorrhage  may  reach  con* 
eideralde  magnitude,  and  may  be  fatal  The  pleura,  pericardium,  peri- 
toneum, and  pi  a- arachnoid  are  often  dotted  over  with  small  extravasa- 
tions. The  hasmorrhages  vary  in  siae  from  a  pin's  he^id  to  a  patch  as 
large  as  the  p:\lm  of  the  hand.  On  post-mortem  examinatioji  the  most 
important  changes  found,  other  than  hjemorrhages,  arc  in  the  kidjieya 
and  lungs.  Slight  degrees  of  diffuse  or  parenchymatous  nephritis  are 
relatively  common.  Congestion  and  oedema  of  the  lungs  are  frequently 
present,  and  are  often  the  determining  cause  of  death.  Ulceration  of  the 
intestine  and  enlargement  of  the  solitary  and  agminated  gknds  are  some- 
times present* 

With  regard  to  tho  mode  of  escape  of  the  blood  in  this  as  in  other 
conditions  in  which  spontaneous  haemorrhages  take  place,  it  may  be 
by  rfiexis — hy  rupture  gf  blood-vessels,  or  by  diapedesis — by  the  escape  of 
blood  corpuscles  through  unbroken  vessel  walls.  The  former  is  most 
probably  the  process  in  the  great  majority  of  cases.  Though  many 
observers  have  failed  to  discover  rupture  of  blood-vessels  at  the  scat  of 
the  extravasations,  Unna  and  his  pupil  Sack  (20)  have  shown  tbcy  are  to 
be  detected  by  certain  methods  of  examiuatiou.  According  to  Unna,  it  is 
the  veins  that  give  way  ;  and  he  has  pointed  out  that  the  laceration 
occurs  especially  at  the  jimction  of  the  superficial  part  of  the  subcutaneous 
tissue  with  the  lower  part  of  the  cutis.  At  this  point,  which  he  regards 
as  one  of  less  resistance,  the  vessels  lose  their  well-marked  adventitia, 
and  lack  tlie  sujiport  of  the  highly  elastic  cutis.  The  extravasatcd  blood 
from  its  seat  of  origin  percolates  the  epidermis,  and  occasionally  the 
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sebaceous  and  sweat  glands ;  in  some  cases  sero-ha'mon-hagic  extra- 
vasiitions  tiike  place  alsu  in  the  siilicu  tan  cons  and  intermuscular  tissiies. 
The  causes  that  kyid  up  to  and  actually  determine  the  escajie  of  blood 
are  prol>ahly  m;iuy  and  complex.  Search  has  natiu'ally  been  made  in  the 
walla  of  the  blood- vessel  a  for  changes  apt  to  cause  them  to  give  way. 
In  some  ciisos  inflammatory  ehauge.s  have  been  found,  and  may  in  such 
instances  have  been  the  cause  of  the  niptures.  In  the  majority  of  cases, 
however,  the  inflammation  id  the  result  of  the  violence  to  which  the 
coats  of  the  vessels  have  been  fiubjected,  an  infiammation  which  may 
extend  to  vessels  at  Bomo  distance  from  the  rapture.  A  hyaline  degenera- 
tion, either  of  the  intima  or  of  the  adventitiaj  or  lioth.  has  l>een  found  by 
some  observers.  lu  the  ivell-known  case  recorded  by  Wilson  Fox  a 
lardaceous  change  w^is  found  in  the  vessels  of  a  syphibtic  subject. 
Uana  properly  remarks,  atid  experience  of  these  changes  in  other  cir- 
cumstances confirms  his  opinion,  that  these  hyaline  and  lanlaceous 
changes  would  nither  have  a  tendency  to  restrain  than  to  encourage 
haemorrhage.  \'enou3  thromlxjsis,  as  in  so-cidled  **  purpura  thrombotica," 
has  been  met  with  occjisionally  ;  but  probably  it  stands  in  the  relation  of 
effect  rather  than  of  cause,  Capillary  emboli  have  been  found  in  sar- 
coma (Hilton  Fagge),  in  leucocythfemia,  and  in  pyoBmia,  and  may  have 
a  direct  causal  influence  ;  but  numerically  such  cases  are  very  infre- 
quent, and  aflbrd  no  explanation  of  the  majority  of  cases  of  purpura 
in  which  they  are  absent.  In  recent  years  great  attention  has  been 
devoted  to  the  search  for  micro-organisms  in  the  lilood,  in  the  bh:>od- 
vessela,  and  in  the  tissues.  Various  bacteria  have  been  found  by  differ- 
ent observers  in  some  cases^  but  in  other  cases  the  s^xme  observers 
have  failed  to  discover  them.  The  presence  of  micro-organisms  in  the 
blood-vessels,  even  in  large  numbers  as  in  diphtheria  or  anthrax,  does 
not  necessarily  give  rise  to  hjBmorrhage ;  moreover,  apart  from  the 
negative  result*  of  the  search  for  bacteria,  the  circumstances  in  some 
cases  in  which  purpura  occurs  make  it  unlikely  that  its  causes  are  of 
this  kind.  Though  thus  not  necessarily  leading  to  rupture  of  vessels  or 
diapedesisj  they  may  nevertheless  afi'ect  the  vessel  walls  indirectly,  by  in- 
ducing some  chemical  change  in  them,  as  suggested  by  Watson  Cheyne 
ami  Unna.  Further,  as  Watson  Cheyne  has  pointed  out,  the  presence 
of  bacteria  does  not  necessarily  imply  that  their  entrance  into  the 
blood  IS  the  starting-point  of  the  disease  ;  the  alternative  view,  howevcFi 
may  be  entertained  that,  although  the  primary  cause  mny  be  of  quite  a 
different  nature,  the  result  may  be  such  an  alteration  of  the  fluids  of  the 
body  that,  of  the  innumerable  organisms  present  in  the  mouth  and  in- 
testinal tract,  certain  species  may  b©  enabled  to  penetrate  into  the  blood 
and  to  live  in  it.  It  is  quite  possible,  also,  that  some  poisonous  toxin  or 
albumose  formed  in  other  parts  of  the  body  may  be  absorbed »  and  act 
chemically  upon  the  blood- vessels,  or  on  the  vaso-motor  nerves,  produc- 
ing variations  of  blood- pressure  which  at  the  weakest  points  they  are  un- 
able to  resist.  In  the  whole  class  of  Bpecific  diseases,  whether  in  those  in 
which  micro-organisms  have  been  demonstrated,  or  in  those  in  which  so 


far  thoy  arc  only  assumerl,  tiio  ijactoria  or  thoir  prmlijcts  mttst  phiy  an 
tmpi>rUint  part  in  the  product  ion  of  the  cutiiiioous  hf«?niorrliage8  which  are 
an  occjisional  feature  of  nearly  all  membera  of  this  group  of  diseases. 
The  fact  that  piirpiinc  phenomena  aro  not  uncommon  in  certain  of  thera, 
^nvh  as  scarlet  fever  ami  measles  in  which  no  specific  mit  ro-organisras 
have  as  yet  been  demonstraled,  shouhl  make  lis  chary  of  denying  the 
pnssilJe  oxistenco  of  bacterial  inflLience  in  the  purpura  of  other  diseases 
in  w4iich  up  to  the  present  no  micro-organisms  have  been  found. 

It  is  certain  that  eutiinecnis  haemorrhages  arc  sometimes  determined, 
antl  in  all  probability  primarily  caused  by  nervous  influences ;  as  in  the 
caso  of  purpura  ociurring  in  tlie  situation  of  the  Ughtning  pains  of  tabea 
(Strauss^  10),  and  in  connection  with  certain  neiu'algias  (Wuir  Mitchell). 
The  mechanism  of  the  haemorrhage  in  such  cases  is  hitherto  purely  con- 
jectural ;  bat  it  seems  most  probable  that,  by  acting  on  vasomotor  centres, 
it  produces  variations  of  vascular  pressure  nnder  which  the  blood-vessels 
give  way  in  the  situation  already  indicated  at  the  points  of  least  resist- 
ance. Though  purpura  is  one  of  the  manifestations  of  haemophilia, 
the  histopiithology  of  the  latter  need  not  be  fully  discussed  here  {»©6 
**  Haemophilia/'  p.  552),  nor  would  it  materially  elucidate  the  pathology 
of  the  majority  of  ciisoa  of  purpura,  11  Hemophilia  is  believed,  how^evcri 
by  some  author  to  bo  due  to  a  congenital  defect  in  the  vascubir  walls. 
It  is  quite  ijossible  that  in  some  cases  of  purpura  a  hfl&mophilic  taint 
may  he  an  element  in  the  h^fmorrhagic  t^jndency. 

Venous  stagnation  plays  a  part  in  the  production  of  purpura,  Though 
not  of  itself  a  sutfieient  explanation  of  htemorrhage,  it  is  evidently  a 
factor  of  imj)ortance,  as  in  nearly  all  cases  of  purpum  the  hiemorrhages 
begin  and  are  most  markerl  in  the  lower  extremities,  the  veins  of  which 
have  to  support  a  longer  and  heavier  ct>lumn  of  blood  than  those  of  other 
parts.  As  a  rule,  however,  something  more  than  stagnation  is  necessary 
to  bring  about  rupture  or  diapedcsis.  When  hyperasmia  co-operates  with 
stagnation  the  conditions  are  favourable  to  hseraorrhago  (Unna). 

Next,  in  relation  to  the  escape  of  blooti  from  the  vessels,  we  have  to 
consider  the  influence  of  the  qmvlity  of  the  blood.  The  changes  in  the 
composition  of  the  blood  in  purpura  may  be  of  the  most  varied  kind  :  (i.) 
deficiency  of  the  red  corpuscles  as  in  pernicious  and  other  severe  forms  of 
anaemia,  (ii,)  excess  of  white  corpuscleB  as  in  leucocytha?mia,  (iii,)  deficiency 
or  excess  of  some  of  the  saline  constituents  of  the  blood  as  in  scurvy,  (iv.) 
alterations  in  the  reaction,  (v.)  alterations  in  the  specific  gravity,  (\H.) 
deficiency  in  the  fibrin-forming  elements  may  all  play  their  jurts  in 
the  initiation  of  changes  in  the  vessel  w^alla  and  in  their  permeability. 
Lastly,  the  presence  in  excess  of  some  organic  matters  such  as  bile,  urea, 
and  other  products  of  metabolic  changes  as  in  jaimdice  or  uraemia,  or 
the  addition  to  the  blood  of  extraneous  matters,  have  all  a  tendency  to 
promote  some  chemical  or  vital  changes  which  render  the  vessels  liable 
to  rupture  or  increase  the  permeability  of  their  coats.  In  the  latter 
category  we  have  important  evidence  of  the  effects  of  certain  chemical 
Bubatances.     The  observations  of  Prussak,  confirmed  by  Wickham  Legg, 
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have  demonstrated  that  chloride  of  sodium  injected  into  the  vessels  or 
subcutaneous  tissues  of  the  frog  gives  rise  to  diapedesis  of  coloured 
corpuscles  which,  under  the  microscope,  may  be  seen  to  pass  through  the 
intact  walls  of  the  blood-vessels  (9).  Similarly,  in  certain  persons,  iodide 
of  potassium,  as  well  as  other  drugs,  give  rise  to  purpura.  Though  the 
exact  mode  of  operation  of  such  agents  has  not  been  worked  out,  we 
must  ascribe  some  influence,  direct  or  indirect,  to  chemical  action  on  the 
walls  of  the  blood-vessels. 

Finally,  it  must  be  pointed  out  that  a  diminution  of  support  to  the 
blood-vessels  by  the  tissue  immediately  surrounding  them  may  lead  to 
their  rupture.  Thus  purpura  occurs  in  those  who  have  wasted  much 
from  severe  or  protracted  diseases  (convalescence  purpura) ;  in  the  wast- 
ing, loss  of  elasticity,  and  vascular  degeneration  of  the  aged  (senile  pur- 
pura), and  in  the  newly-born  (purpura  neonatorum). 

Reviewing  briefly  the  pathological  conditions  under  which  purpura 
occurs,  we  may  arrange  them  as  follows : — 

I.  (a)  The  infective  diseases,  in  nearly  all  of  which,  but  especially 
in  small-pox,  measles,  scarlet  fever,  cerebro-spinal  fever,  syphilis,  and 
malaria,  purpura  is  an  occasional  incident. 

(b)  Rheumatism,  which  may  be  placed  temporarily  in  this  class,  but 
requires  separate  description. 

(c)  The  various  conditions  under  which  certain  organic  matters  pre- 
sent in  excess  in  the  blood — such  as  bile,  urinary  constituents,  or  certain 
adventitious  organic  poisons,  such  as  snake  venom — may  gain  access  to 
the  blood. 

(rf)  The  presence  in  the  blood  of  extraneous  chemical  substances, 
such  as  phosphorus,  mercury,  mineral  acids,  salicylic  acid,  iodide  of 
potassium.  For  clinical  purposes  group  (d)  should  be  considered  apart 
as  "toxic"  or  "drug"  purpura,  but  pathologically  it  fits  in  here. 

(«)  Conditions  in  which  some  constituent  of  the  blood  is  wanting,  as 
in  scurvy. 

(/)  Alteration  in  the  formed  elements  of  the  blood,  as  in  anaemia  and 
leucocythaimia. 

To  Series  I.  the  term  "  Vascular  purpura  "  may  be  given. 

II.  (a)  Conditions  that  offer  an  impediment  to  the  circulation, 
general  or  local ;  as  in  diseases  of  the  heart  and  large  vessels,  and 
tumours  compressing  them,  thrombosis,  temporary  vascular  spasm  or 
paralysis ;  as  in  convulsive  seizures,  whooping-cough,  or  angina  pectoris. 

(6)  Want  of  mechanical  support  of  blood-vessels,  as  in  wasting,  in 
the  newly-born,  and  the  aged. 

Series  II.  may  be  designated  "  Mechanical  purpura." 

III.  Conditions  in  which  the  direct  influence  of  the  nervous  system 
can  be  traced,  as  in  tabes,  neuralgia,  and  the  like.  To  this  series  the 
name  "  nervous  purpura,"  or  purpura  of  nervous  origin,  may  be  applied. 

IV.  Congenital  imperfection  of  the  blood-vessels,  as  in  haemophilia — 
"  hapmophilic  purpura." 

In  the  absence  of  a  common  cause,  of  a  definite  clinical  course,  of 
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constant  pathological  changes,  it  is  obvious  that  purpura  is  not  a  con- 
sistent or  uniform  symptom  group,  but  is  itself  a  symptom  entering  not 
into  one  only  but  into  many  groups. 

The  best  notion  of  the  circumstances  in  which  purpura  occurs  will  be 
conveyed  by  an  analysis  of  200  cases  from  the  records  of  the  London 
Hospital.  They  were  not  selected,  but  taken  consecutively,  so  far  as 
the  records  permitted.     They  are  given  in  the  following  table  : — 

Table  of  200  Cases  of  Purpura  in  the  London  Hospital,  arranged 
as  regards  probable  Causes  or  associated  Conditions. 


M&les. 

Females. 

Totri, 

Rheumatism 

33 

28 

61 

Doubtful  rheumatism 

7 

3 

10 

Blight's  disease 

7 

2 

0 

Heart  disease     . 

3 

5 

8 

Ansmia    .... 

3 

3 

6 

Leucocythremia 

1 

0 

1 

Scurvy      .... 

6 

0 

6 

Pri?ation  and  dietetic 

3 

2 

5 

Pyremia     .... 
Ulcerative  endocarditis 

0 

2 

2 

2 

0 

2 

Malaria     .... 

0 

1 

1 

Rickets      .... 

1 

0 

1 

Congenital  syphilis    . 

0 

1 

1 

1 

1 

2 

Tuberculosis 

3 

1 

4 

Alcoholism 

2 

0 

2 

Toxic  (drugs)     . 

3 

0 

3 

Cirrhosis  of  liver 

1 

0 

1 

Convalescence   . 

2 

0 

2 

Ii\juries     .... 

2 

0 

2 

Hiemophilia 

0 

1 

1 

Varicose  veins  . 

0 

1 

1 

Peripheral  neuritis     . 

1 

0 

1 

Unexplained      . 

31 

37 

68 

Totals 

112 

88 

200 

This  table  does  not  present  any  instances  of  purpura  in  con- 
nection with  the  specific  fevers,  for  these,  with  the  exception  of  enteric 
fever,  are  not  admitted.  Nor  are  there  any  cases  of  P.  neonatorum  or 
P.  senilis. 

Age  incidence  will  be  best  shown  by  the  subjoined  table : — 
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Table  of  200  Cases  of  Purpura  arranged  in  Decades. 


Up  to  10 
years. 

11  to  20. 

21  to  80. 

31  to  40. 

41  to  60. 

61  to  60. 

01  to  70. 

ToUls. 

Males 
Females 

24 
25 

29 
28 

31 
17 

13 
10 

9 

7 

2 

1 

4 
0 

112 
88 

Totols 

49 

57 

48 

23 

16 

3 

4 

200 

From  these  figures,  which  fairly  represent  the  condition  in  which 
purpura  occurs,  apart  from  the  eruptive  fevers  and  in  the  newly-born, 
it  will  be  observed  that  purpura  is  more  common  in  the  male  than  in  the 
female  sex,  in  the  proportion  of  14  males  to  10  females — not  quite  1^ 
males  to  1  female.  This  holds  good  for  all  ages  with  the  exception  of 
the  first  decennium,  in  which  the  females  exceed  the  males  by  one.  It 
will  also  be  observed  that  the  greatest  number  of  cases  occur  in  the  first 
three  decades,  77  per  cent  in  persons  under  30  years  of  age.  In  the  fourth 
decade  the  numbers  rapidly  fall  to  less  than  half  of  those  in  the  third 
decade ;  still  fewer  cases  occur  in  the  fifth  decade,  and  only  7  cases  occur 
in  persons  of  either  sex  over  50  years  of  age. 

The  number  of  cases  here  dealt  with  is  probably  larger  than  in  any 
published  series;  but  it  will  be  seen  how  comparatively  rare  purpura 
is  when  I  say  that  200  cases  represent  the  number  occurring  amongst 
63,834  medical  cases  in  16  J  years.  They  only  amount  to  0*3  per  cent  of 
the  medical  cases,  and  this  is  probably  a  fair  calculation  of  its  occurrence 
in  purely  medical  practice.^ 

The  great  variety  of  supposed  causes  or  associated  conditions  is 
sufficiently  striking.  Still  more  so  is  the  fact  that  in  one-third  of  the 
cases  tabulated  no  explanation  was  afforded  for  the  purpura,  though  in 
several  of  the  cases  a  necropsy  was  made.  It  will  thus  be  seen  how 
extremely  complex  is  the  pathology  of  purpura.  All  we  can  do  in  the 
present  state  of  our  knowledge  is  to  accumulate  further  information, 
and  to  exhaust  every  means — histological,  bacteriological,  and  chemical 
— in  the  investigation  of  cases.  It  will  be  observed  that  in  by  far  the 
majority  of  cases  in  which  anything  definite  can  be  ascertained  as  to  the 
causation  of  purpura  this  is  of  a  vascular  character — some  known  or 
probable  alteration  of  the  blood,  or  some  condition  which  brings  about 
a  change  in  the  blood-vessels ;  and,  arguing  from  the  known  to  the  tm- 
known,  it  seems  probable  that,  in  those  in  which  no  definite  causation  can 
be  ascertained,  purpura  is  due  to  one  of  these-  two  kinds  of  change. 

Symptoms.  —  Certain  phenomena  are  common  to  most  cases  of 
purpura, 

^  A  very  few  cases,  too  few  to  affect  the  calculation,  were  omitted  as  the  notes  were 
incomplete. 
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Cliantfts  in  the  citrai'asakd  MtKut — Kccent  cxtravasatioTis  appear  of  a 
nior«  or  less  bright  red  or  crimsoa  colour.  They  are  usually  ovnl  or  round, 
IhiI  may  occur  in  lines  or  streaks — -viltices.  In  a  short  time  thoy  become 
i>f  a  dull  purple,  and  later  of  a  brownish  red  tint;  lastly^  a  brownish  stain 
persists  for  a  corisidemblG  time.  In  some  cases  a  bluish  green  colour  is 
present.  In  quite  superficial  haemorrhages,  spots,  as  they  fade,  present 
a  yellowish  hue,  pissing  into  a  faint  brown.  As  regards  the  changes  in 
the  blood  effused,  when  the  lueraDrrhage  takes  place  into  the  cutis,  there 
begins,  according  to  Unna,  very  soon  after  the  occurrence  of  the  bleeding 
solution  of  the  hrtimoglobin,  which  is  }>cirtly  reabsorbed  with  the  blootl- 
plasma,  and  p-irtly  crystidlised  in  the  tissue  {preci  pi  tilted).  AVbere  large 
masses  of  blood  corpuscles  are  closely  packed,  they  brt;ak  up,  witliout 
previously  giving  up  their  lueraoglobiUj  into  yellow  or  brownish  flakes, 
which  are  gi'adually  converted  into  pigment  granuleSj  and  as  such  are 
partly  taken  up  by  the  connective  tissue  cells. 

Pffrexia.' — A  certain  degree  of  fever  is  ]H*esent  in  more  than  half  the 
cases.  In  the  majority  it  is  slight  and  transient;  in  others  the  dise-fise 
nuis  a  moderately  febrile  or  highly  febrile  course  (P.  febrilis),  and 
hyperpyrexia  has  been  known  to  occur.  The  decidedly  febrile  eases  are 
nearly  always  characterised  by  a  greater  severity,  and  arc  therefore 
attended  with  greater  danger  than  those  which  are  non-febrile;  other- 
wise no  important  diflerences  are  noticeable. 

yilhtimiHuritt^  apirt,  of  course,  from  cases  in  which  it  is  plainly  secondary 
to  Bright's  disease,  is  of  rather  frequent  occurrence  in  juirpura  5  it  occurs 
in  both  febiile  and  non-lebrile  cases,  and  corresponds  with  the  statement 
(p.  5G8)  that  in  fatal  cases  the  kidneys  are  frequently  found  diseased. 

Ditjt' stive  .^rv^/^^w.  —  Derangement  of  the  st-omach  and  intesline  is 
common.  Apart  from  anorexia,  which  is  freijuentj  colic  in  seveiT  paroxysms, 
vomiting  and  diarrhwa  are  so  pronouncetl  in  some  cases  as  to  have  been 
constituted  into  a  special  form  of  the  disease  (Henoch's  purpura). 

IIiTmorrluifp!^,  —  Haemorrhage  may  occur  from  any  of  the  mucous 
surfaces.  Epistaxis  is  the  most  common  ;  next,  hieroorrhago  from  the 
gums  and  throat,  and,  follow^ing  these  in  frequency,  from  the  intestines, 
urinary  passages,  stomachy  lung,  and  sexual  organs.  In tni- visceral  and 
interstitial  haemorrhages  also  occur;  and  ha:niorrhages  in  the  retina  may 
bo  detected  during  life  by  the  ophthalmoscope.  Retinal  haemorrhages 
are^  however,  rare  in  pui-pura. 

On  account  of  the  variety  of  circumstances  in  which  purpura  is  met 
with,  some  chissifieation  in  the  investigation  of  Ciises  is  absolutely  neces- 
sary. Dr.  Eadcliffe  Crocker's  classification  has  a  pathological  Imsis ;  ho 
makes  the  following  varieties :  (i.)  Certain  blood  alterations ;  (ii.)  visceral 
disease;  (iii.)  want  of  support  to  the  vessels;  (iv.)  sudden  changes  in 
the  circulation  ;  (v.)  diseases  of  the  nervous  system. 

Dr.  Pringle  makes  the  following  classes;  A.  Symptomatic  purpura: 
(L)  Mechanical,  duo  to  increased  blwxl-pressure ;  (ii,)  dependent  on  changes 
in  the  blood  or  walls  of  bloodvessels  ;  (iii.)  toxic ;  (iv.)  due  to  disordered 
innervation;  (v.)  the  result  of  a  specific  infective  virus;  (vi.)  cases  which 


4' 


PURPURA 


575 


cannot  be  considered  as  l>eloiiging  to  any  of  the  foregoing  classes,  and 
which  must  provisionally  be  classified  as  idiopathic.  11  Purpura  sim- 
plex,    C.  Purpura  hf«?morrhagica- 

Professor  Osier  gives  a  very  good  provisional  grouping  of  the  varieties 
of  the  condition.  A*  Symptomatic  purpura:  (i.)  infective,  (ii,)  toxic,  {iii.) 
cachectic,  (iv,)  neurotic,  (v.)  mechanical.  B.  Arthritic  purpura  :  (i.)  a 
mild  form  known  as  P.  simplex,  {ii.)  peliosis  rlieumatica,  (iii.)  Henoch's 
purjjura.      C.   Purpui-a  hcTmorrhagica. 

The  folhjwing  kinds  will  be  described  here  : — (i.)  Ptu-pura  simplex, 
(ii.)  puri»ura  hieniorrhagiea,  (iii.)  purpura  rheumatica,  (iv.)  iodic  purpura, 
(v.)  Henoch's  purpura,^  Thcro  is  no  fundamcntid  distinction  between 
P.  simplex  aud  P.  ha^morrhagica ;  the  former  is  a  mild  form  of  purpura, 
the  latter  a  severe  purpura  w^th  hi^morrhages  from  mucous  siu'faces.  Both 
are  symptomatic  of  a  great  variety  of  causes. 

Purpura  snrPLEX. — With  or  without  preceding  constitutional  disturb- 
ance, hffiiiionliagic  extravasations  make  their  appearance  in  the  skin. 
They  frequently  begin  in  the  lower  extremities,  but  become  generally 
diaseminat^d  over  the  whole  surface.  They  may  present  a  lough  sym- 
metry, or  have  a  random  distribution.  The  spots  are  generally  circular 
or  rounded,  but  may  occur  in  streaks  ;  they  vary  in  size  from  mere  petcchiiB 
to  extravasations  as  large  as  half  a  crown  or  larger.  The  attack  may  be 
ushered  in  by  a  slight  rise  of  temperature,  or  febrile  disturlmnce  may 
arise  in  the  course  of  the  attack.  ^Iany  cases  are  non-febrile  throughout 
their  course.  The  disease  is  most  common  in  young  persons.  The 
patient  may  be  aiuemic,  or  may  present  a  healthy  appeiirance,  and  be  well 
nourished.  There  may  be  some  malaise,  digestive  troubles,  and  other 
constitutional  disturbance  ;  or  these  may  be  wanting.  The  first  spots 
fade,  |iassing  through  the  changes  of  colour  described,  and  new  ones  ap- 
peiir  :  so  that  all  varieties  of  colour  are  present.  After  lasting  a  varialile 
and  indefinite  period,  usually  a  w^eek  or  two,  no  fresh  spots  make  their 
appearance,  the  old  ones  fade,  and  the  attack  cornea  to  an  end,  leaving 
pigmentation  of  the  skin  where  the  haemorrhages  have  been  present,  for 
some  weeks  or  longer. 

Purpura  HjT:morrhagica  {Mmhm  maadosus  frerlhofii). — The  etymo- 
logically  meaningless  name  P.  hiemorrhagica — for  all  purpura  is  ha;mor- 
rhagic — is  applied  to  cases  in  which  not  only  cutaneous  extravasations  are 
present,  but  in  which  hiemorrhagcs  take  jilace  from  mucous  siufaces  also. 
It  represents  the  more  severe  and  dangerous  kind  of  purpura.  No  more 
than  P.  simplex  is  it  to  be  regarded  as  a  uniform  symptom  group,  for  it 
occui'8  under  a  variety  of  couditiona. 

'  Neurotic  purifurti,  or  purpura  of  nenous  orig^in,  cannot  >Kt  ninde  Into  a  weU-dpfined 
variety  ;  but  the  name  neurotic  purpura  may  Im?  applied  to  cases  in  wliich  the  bBtniorrliagefl 
csan  l»  contideutly  attrilliul«d  to  nervouH  ii>Jlu«nci*.  Br.  Wtir  Mitchell  liiew  desciibed  ct^9W 
of  oenralgia  in  which  hft^morrliages  oc€um?d  in  tlm  skiu  about  the  i»eniii ;  Striwiss  (16)  and 
dihenv  purpura  in  connection  with  tabefl.  Purpura  is  also  tuet  with  in  angina  pectoris, 
ni«niuj?itirt,  whoopiug-cough  and  epilepsy.  In  thi»  latter  categories  tli*?  iminediftt**  mechanism 
10  probably  va&ciilar,  and  couHi^td  in  a  local  increase  of  bioo4-pre£sure< 


It  inay  begin  vnth  moro  or  less  constitutional  disturbance — beadacbe, 
debility^  gastric  pain,  ant  I  vomiting,  and  be  followed  by  extra  vasati  on  b 
into  tho  »kin  and  mucous  membrane,  and  free  hiemorjhages  from  the 
latter.  Or  it  may  begin  as  P*  simplex  and  later  become  P.  liit^morrhagica, 
as  bleedings  take  place  into  and  from  tbe  mucous  surfaces.  The  htemor- 
rbage3  vary  in  size  as  in  P.  simplex,  but  tend  to  be  larger,  and  are  often 
accompanied  by  hiemorrhagic  tedcma  in  large  patches — fis  largo  as  the 
band  or  larger— appearing  in  certain  (Kirts,  raised,  reddish,  or  juirple-blue 
in  colour,  and  pitting  on  pressure.  The  orbits,  the  penis,  and  scrotum 
occasionally  become  extremely  swollen ^  ajid  the  skin  tense  and  of  a  livid 
colour.  The  appearance  may  suggest  a  fear  of  sloughing,  and  indeed  the 
fear  may  be  justified.  Tho  cutaneous  hsemorrhagcs  pass  through  the  same 
stages  as  in  P.  simplex,  but  appear  in  rapid  succession,  and  are  often  of 
large  extent.  Hiemorrbages  in  severe  c^ses  are  usually  met  with  in  the 
mucous  membrane  of  the  mouth  and  throat ;  and  in  this  situation  they 
may  give  rise  to  alarming  ayniptomg,  and  even  occ4ision  a  fatal  issue.  In 
several  recorded  cases  haemorrhages  have  taken  place  into  the  pdate 
and  tongue.  When  occurring  in  the  latter  organ  acute  swelling  of 
the  tongue,  resembling  acute  glossitis,  has  been  produced,  necessitating 
incisions  for  the  relief  of  the  consei:|uent  dj^spnoia.  In  one  or  two  cases 
sloughing  of  the  tongue,  with  shedding  of  its  afiex,  has  occurred. 

Of  the  hiemorrbages  that  take  place  from  the  inn€f>us  membranes 
episUixis  is  the  most  common ;  haemorrhages  from  the  mouth  aiid  throat 
are  also  very  common :  in  some  cases  haunorrhagcs  occur  from  the 
stomach,  intestines,  lungs,  and  geni to-urinary  organs.  The  bleed inga 
from  tho  nnicoua  membranes  may  be  very  severe  and  frequently  re- 
peaterl,  and  in  some  amca  are  uncontrollable.  Though  in  some  cuses 
aiiffimia  may  not  be  present  at  the  outset,  it  rapidly  raakos  its  appeap- 
ance,  which  is  not  surprising  when  we  consider  the  large  amount  of 
blood  lost  from  the  mucous  surfaces  and  into  the  skin.  Yon  Laticbe  has 
recorded  a  case  in  w^hich,  eighteen  days  after  the  beginning  of  the  diseiise, 
the  red  corpuscles  numbered  only  2,680,000  per  c.mm*,  and  the  ha?rao- 
globin  was  0  067  per  c.mg.  In  another,  a  woman  twentv-one  years  of 
age,  tho  corpuscular  richness  was  2,091,000.  When  the  disease  has 
lasted  some  time,  and,  as  would  be  anticij>ated,  when  copious  internal 
haemorrhages  have  taken  filace,  the  blood  richness,  in  inimbers  and 
colour,  shows  still  greater  reduction.  Hayem  has  recorded  a  ciise  in 
which  the  red  corpuscles  fell  below  1,000,01)0;  Quimpiand  a  case  with 
only  740,000  per  c.mim  ;  and  Herard  a  case  in  which  tbe  coqniscular 
richness  was  1,885,000,  when  fii-st  counted,  but  fell  to  620,<J00  per 
cram.  I  have  recorded  a  c^ise  {10)  in  a  child  eleven  months  old,  in 
which  the  red  corpuscles  just  before  death  numbered  ordy  290,000  per 
c.mm.,  or  5 "8  per  cent,  with  one  white  to  fifteen  coloured  corpuscles.  In 
this  case  the  great  debiisemcnt  of  the  blowi  was  due  to  uncontrollable 
epistaxis,  and  tho  patient  died  quite  exsanguine.  Tho  blocnl  that  exudes 
in  such  cases  of  extreme  anaemia  is  only  tinged  with  red»  appearing  as 
a  thin  serous  exudation. 
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Fever  is  present  in  the  majority  of  cases  of  P.  hsemorrhagica.  It 
may  reach  a  high  grade — 104''  F.  or  higher,  and  maybe  hyperpyrexia!— 
105*5°  or  hi^rher.  Such  cases  with  high  fever,  extensive  extra vaHiitions^ 
and  copious  and  repeated  hiemorrhagcs  from  the  mucous  membranes, 
may  run  a  very  rapid  course,  and  end  faUdly  in  the  course  of  a  few 
days.  Such  cases  have  been  de8cri))ed  as  P.  fulminans.  In  severe  cases 
haemorrhages  may  fcike  place  into  the  brain,  and  may  occasionally  be 
seen  during  life  in  the  retina.  In  P.  hremorrhagica  pains  are  often 
present  in  the  joints  and  limbs,  even  in  cases  in  which  there  is  no  reason 
to  believe  the  condition  to  be  of  rheumatic  nature.  Schebey  Buch  has 
drawn  attention  to  effusion  into  the  joints  in  non-rheumatic  cases. 
Albuminuria,  with  or  without  blood,  is  often  present  in  cases  of  P.  hjcmor- 
rhagica.  In  fat.d  cases  pulmonary  oedema,  often  associated  with  hiomor- 
rhage  into  the  lung  due  to  exhaustion,  is  commonly  the  deternrining 
cause  of  death. 

In  cases  which  pursue  a  favourable  course,  or  which  do  not  end 
fatally,  the  hajmorrhages  into  the  skin  and  from  the  mucous  membranes 
recur  from  time  to  time  over  a  period  of  days,  or,  more  usually,  of  weeks, 
in  a  fitful  manner,  and  eventually  cease  ;  the  patient  being  left  extremely 
weak,  aniemic,  and  often  much  wasted. 

Purpura  rhkumatica  (Schrmlein's  PelioHs  rheumatica). — This  kind 
has  gradually  gained  increased  recognition,  though  twenty  or  fifteen  years 
ago  it  was  scarcely  ever  diagnosed.  Schcirdein's  description  is  worth 
reproducing,  as  differences  of  opinion  have  arisen  as  to  the  meaning  of  the 
name  he  used. 

"  The  patients  have  either  already  suffered  from  rheumatism,  or  rheu- 
matic symptoms  accompany  the  attack  :  slight  periodic  throbbing  pains 
in  the  joints  (in  the  ankles  and  knees,  rarely  in  the  hand  and  shoulder* 
joints),  which  are  oedematously  swollen  and  tender  on  pressure.  The 
characteristic  spots  of  the  disease  in  the  majority  of  cases  first  appear  on 
the  extremities,  especially  on  the  lower  extremities,  and  here  only  as 
high  as  the  knee  (rarely  on  the  upper).  The  spots  are  small,  of  the  size 
of  a  lentil  to  that  of  a  millet  seed,  bright  red,  not  raised  above  the  skin, 
disappearing  under  the  p-essure  of  the  finger  [italics  not  in  original]  ;  they 
gradually  become  dirty  bro>vn  or  yellowish,  the  skin  over  them  slightly 
desquamat<js  with  a  branny  scale.  The  eruption  comes  out  in  crops, 
often  during  several  weeks.  Ever  so  slight  a  change  of  temperature,  as 
for  example  passing  into  a  colder  room,  may  occasion  a  fresh  outbreak. 
The  eruption  usually  appears  with  some  fever,  of  a  remittent  type. 
Towards  evening  the  symptoms  are  at  their  height,  with  a  recession  in 
the  morning.  There  is  frequently  a  deposit  in  the  urine."  It  is  clear 
from  Schonlein's  own  words  that  he  described  an  erythema  papulatura, 
for  he  expressly  notes  the  colour  "  disappearing  under  pressure."  Further, 
in  discussing  the  diagnosis,  he  gives  the  diagnostic  criteria  from  Werlhof 's 
disease  (P.  hsemorrhagica).  The  majority  of  writers,  following  Schon- 
lein,  regard  purpura  rheumatica  as  a  purpuric  erythema,  though  this  is 
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scarcely  justified  from  his  description  that  the  colour  disappeared  on 
pressure.  Some  go  farther  and  appear  to  regard  all  purpura  as  erythe- 
matous in  nature.  Though  an  allied  process,  I  believe  it  better  to  keep 
the  two  conditions  distinct,  and  in  the  following  description  of  purpura 
rheumatica  I  shall  restrict  the  name  to  a  condition  wnich  is  purpuric  from 
the  beginning,  and  in  which  the  spots  do  not  disappear  on  pressure  at  any 
stage.  In  other  respects  Schonlein's  description  of  the  eruption  coming 
out  in  crops,  and  of  the  aggravation  of  disease  in  the  evening,  is  singularly 
apt. 

The  disease  occurs  with  about  equal  frequency  in  the  two  sexes,  and 
is  most  common  in  the  second,  third,  and  fourth  decennia  (from  eleven  to 
forty) ;  it  is  rare  before  ten  years  of  age  and  after  forty.  In  some  cases 
the  purpuric  eruption  makes  its  appearance  whilst  the  patient  is  suffering 
from  acute  or  subacute  rheumatism.  More  commonly  the  arthritic 
symptoms  arise  coincidently  with  the  purpuric  eruption  ;  in  a  few  cases, 
in  which  arthritic  symptoms  are  doubtfully  present  in  the  attack,  or  are 
entirely  absent,  an  attack  of  arthritic  rheumatism  may  appear  at  some 
subsequent  period,  thus  revealing  the  rheumatic  nature  of  the  purpura ; 
or,  perhaps,  to  bo  more  exact,  thus  demonstrating  that  the  patient  is  a 
rheumatic  subject.  Apart  from  Ciises  in  which  acute  or  subacute  rhcu- 
miitism  ushers  in  the  purpura,  the  very  characteristic  onset  and  course  of 
the  disease  is  as  follows  : — The  patient  has  pain  in  the  lower  extremities, 
which  may  bo  of  a  dull  aching  charactt^r,  but  frequently  and  character- 
istically is  a  sense  of  tension — ^a  "  sensation  of  bursting "  in  the  parts 
aflfocted,  as  patients  frequently  describe  it ;  often  there  is  itching.  When 
these  symptoms  are  present  (and  patients  M'ho  have  had  a  previous  attack 
know  well  their  meaning),  bright  red  spots,  which  do  not  disappear  on 
pressure,  are  seen  on  the  legs.  In  the  majority  of  cases  when  they 
first  make  their  appearance  they  are  raised  (P.  papulosa).  The  erup- 
tion and  its  accompanying  discomforts  usually  make  their  appearance 
in  the  later  part  of  the  day,  afternoon  or  evening.  The  knee  and 
ankle  joints  are  usually  painful  and  often  swollen  and  tender,  some- 
times the  skin  over  them  is  slightly  reddened.  A  slight  degree  of  oidema 
of  the  lower  part  of  the  leg,  of  the  ankle,  and  of  the  dorsum  of  the  foot 
is  present  in  nearly  all  cases.  By  the  following  morning  the  pain  remits, 
and  inspection  shows  that  the  spots  are  now  of  a  purple  or  dull  red 
colour,  and  no  longer  raised.  On  the  second  evening,  or  after  an  interval 
of  two  or  three  days,  the  same  phenomena  are  repeated — the  aching  of 
the  legs,  the  pains  in  the  joints  and  oedema,  and  the  appearance  of 
another  crop  of  bright  red  spots  similar  to  those  first  observed.  The 
spots  pass  through  the  usual  stages  of  discoloration  characteristic  of 
haemorrhages  into  the  skin,  and  if  the  patient  is  seen  after  the  occurrence 
of  two  or  three  outbursts,  and  at  a  time  when  a  fresh  crop  has  recently 
appeared,  we  observe : — 1.  Bright  red  raised  spots,  varying  in  size  from 
a  millet  seed  to  a  threepenny  piece  or  larger,  not  disappearing  on  pres- 
sure. 2.  Spots  of  a  similar  size  of  dull  red  or  purple  colour,  but  not 
raised  above  the  surface,  and  unaffected  by  pressure.     3.  Yellowish  brown 
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stains.  The  aftcctetl  ]iiril>s  are  tender  to  pressure  and  slightly  (t^dematoua. 
In  most  ciises^  as  ah*eady  Btatcd,  there  are  pain  and  swelling  of  the  joints 
of  the  lower  extreoiiticB,  and  in  f*onio  of  the  elbows  and  wrists ;  even  in 
cases  in  which  the  skin  cif  these  parts  is  not  affected  hy  hfr^morrbages.  The 
joint  ftffeetiun  often  persists  liotwccn  the  onllmrsts  of  hiemorrhages, 
thongh  exaeerhatiuns  of  p^iin  and  swellin<4  occur  in  the  attacks.  The  first 
outburst  of  ba^murriiages  is  usually  cordined  to  the  lower  part  of  the  legs 
and  feet  In  8uhsec|iient  oiitljurct^  there  is  a  tendency  to  an  extension 
of  range,  bo  as  to  involve  the  upper  part  of  the  iL-gs,  and,  later  still,  the 
thighs  and  bnttocks.  In  sh'ght  c'd»^%  the  erufiuon  is  limited  to  the  lou^r 
extremities,  but  in  more  severe  cases  the  forearms  and  arms  are  atTccted 
also.  Usually  when  the  thighs  are  afFected  the  skin  above  and  below 
the  elbow  is  the  seat  of  hiemorrliages.  The  eruption  is  so  far  sym- 
metric^d  that  if  one  leg  is  atlet  ted  the  other  leg  is  affected  also ;  and  if  it 
attacks  the  npjjcr  extremity  both  will  be  attacked.  The  cniptlon  shows 
no  marked  predilection  either  for  the  flexor  or  extensor  surfaces  of  the 
limbs.  In  tlie  great  majority  of  cases  it  is  confined  to  the  extremities  ; 
but  in  the  more  severe  cases,  especially  those  in  whiuh  the  arthritis  and 
pyrexia  are  grc^it,  the  trunk  and  face  also  are  affected,  Hsemorrhages 
into  and  from  the  mucous  membranes  are  rare,  but  in  a  few  cases  small 
haemorrhages  may  be  seen  iti  the  buccal  mucous  membrane ;  and  in  i*are 
and  very  severe  cases  extensive  Inemorrhagcs  ma}^  take  place  into  the 
tongue  (intni-muscular)  and  throat  In  about  one-tldnl  of  the  ciises 
some  degree  of  pyrexia  is  present,  and  prolwibly,  if  careful  thermo- 
metric  observations  w^ere  made  in  the  evening  at  the  time  of  the  erup- 
tion, some  elevation  of  temperature  would  be  found  in  nearly  all  of 
them.  Sweating  is  not  a  marked  symptom  unless  the  arthritis  bo  pn> 
nounced.  The  amount  of  consiituiional  disturbance  is  variable,  this  being 
slight  in  the  majority  of  cases ;  but  in  some  malaise  and  debility  are 
present.  The  majority  of  |Mticnta  are  able  to  walk  about  stitlly  iti  the 
e*irly  part  of  the  day,  but  locomotion  is  very  difficult  and  |>ainful  in  the 
later  do 3^,  especially  at  the  time  of  the  outbreaks  of  hiemorrhagos.  Any 
exertion  tends  to  bring  on  an  attack.  The  depirtment  for  {bseases  of 
the  skill,  of  which  I  have  charge,  is  open  in  the  morning,  and  jiatients 
tell  me  they  had  a  bad  attack  in  the  afternoon  or  evening  of  the  days 
when  they  had  been  to  see  me*  Exertion  seems  to  me  to  ditermine 
attacks  much  more  than  changes  of  tempeniture,  to  which  8chr»nlein 
referred  them.  The  eruption  usually  lasts  an  indelinite  time,  unless 
trefitment  of  a  certain  kind  is  adopted  for  several  weeks,  or  months  :  I 
have  known  it  to  persist  for  two  years*  The  diseaiie  is  occasionally^ 
though  extremely  rarely,  fatal.  Usually  it  is  a  benign  aflectioiL  It 
is  very  apt  to  recun 

The  assemblage  of  symptoms  is  very  definite  and  characteristic.  The 
occurrence  of  hii'morrhages — n.sually  confined  to  the  extremities,  appearing 
in  crops,  usually  in  the  latter  |iart  of  the  day— the  arthritic  pain  and 
swellings,  and  its  protracted  course^  distinguish  it  from  other  forms  of 
purpura,  and  from  erythema  cxudativum  multiforme.    It  has  undoubtedly 


close  clinical  alliances  with  tho  latter,  which  also,  iti  a  large  proportion 
of  cases,  is  of  a  rheumatic  nature,  and  tho  two  nniy  occur  in  ihe  Bame 
subject ;  but  in  tho  cases  to  which  I  woiihl  restrict  the  name  purpura 
rhcuraatica  the  eruption  from  first  to  last  is  purpuric,  and  not  ery- 
thematnus.  The  e violence  of  its  comiection  with  rbeuniatism  is,  in  the 
majority  of  cases,  extremely  distinct.  The  arthritis,  which  is  present 
in  many  cases,  is  characteristic,  and  may  precede  the  purpura ;  so  that 
the  diagnosis  of  acute  or  suWcute  rheumatism  is  already  made.  In 
other  case^  tho  patient  has  previously  suflered  from  rheumatic  fever. 
In  a  considcrahle  proportion  of  cases  valvular  disease,  usually  mitral 
incompetence,  is  present;  and  in  a  few  it  may  arise  during  an  attack, 
Many  patients  have  had  other  aflfeetions  belonging  to  the  rheumatic 
series,  such  as  tonsillitis,  endo-  and  peri ea nil tis,  pleurisy,  chorea  ;  and  a 
family  history  of  rheumatism  is  very  common.  I  have  seen  two  hrothera 
with  purpura  rheum  at  ica  at  some  years'  interval.  The  second  one  died 
of  heart  disease  a  few  years  later.  In  a  certain  number  of  c^ses  the 
arthritic  symptoms  in  the  attack  are  equivoeal  or  absent;  htit  the  com- 
plex of  symptoms  deseribed  have  been  definite  and  identical  with  those 
in  which  the  rheumatic  nature  was  heyond  dispute ;  so  that  when  the 
symptoms  alxjve  descrilied  are  present,  I  am  of  opiru'on  that  we  are 
justified,  even  in  the  absence  of  arthritis,  in  diagnosing  purpura  rheu- 
matica*  I  have  seen  a  case  in  which  no  arthritis  accompanied  the 
purpura^  yet  (at  an  interval  of  a  year  or  more)  an  attack  of  rheumatic 
fever  subsequently  appeared.  In  tho  list  I  have  given  of  the  ascer- 
tained causes  of  purpura,  rheumatism,  it  will  be  observed,  stands  very 
high,  giving  in  the  200  eases  30*5  per  cent,  exclusive  of  doubtful  but 
etill  probably  rheumatic  cases. 


Iodic  purpura. — Foumicr  was  the  first  to  give  a  gomi  descrip- 
tion of  this  form  of  purpura.  The  eruption  is  gcnei-ally  confined  to  the 
lower  extremities,  and  in  the  majority  of  cases  to  the  parts  below  the 
knee.  The  eruption  consists  of  discrete  miliary  htemorrhagic  spots, 
bright  red  when  recent,  not  elevated,  not  obliterated  by  pressure^  un- 
attended with  heat,  pain,  or  swelling.  The  eruption  comes  out  at  an 
early  pcrioil  of  the  iodide  treatment,  and  continues  to  appear  for  two  or 
three  days.  It  remains  for  a  certain  time  as  a  staining  of  the  skin,  the 
blood  unrlergoing  the  changes  of  colour  usual  in  cutaneous  haamorrhages, 
and  finally  disappe^irs  1*y  tho  end  of  two  or  three  weeks.  During  its 
progress  a  renewed  attack  may  sometimes  l>e  induced  by  augmenting  the 
doses,  and  then  the  bright  red  recent  hfemorrhages  contrast  very 
markedly  with  those  that  are  fading.  Though  usiuilly  confined  to  the 
bgs,  it  may  affect  tho  trunk  and  the  face,  as  in  a  ch&q  I  have  recorded. 
The  purpuric  spots  are  usually  more  pronounced  in  the  anterior  than  in 
the  posterior  parts  of  the  legs.  Successive  outbre^iks  are  usually  less 
profuse  than  the  original  one.  It  may  be  accompanied  by  some  cedema 
of  the  legs,  hut  this  is  not  usually  t!ie  case.  The  various  salts  of  iodine 
seem  all  to  produce  purpura,  but  exceptions  to  this  loilc  are  met  with ; 
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me  persons  can  take  sodium  or  amiBOiiium  iodide  without  iriduc!n*|  it, 
whilst  potiissium  iodide  is  ojieralivo  \  or  potassium  ioilide  nmy  fail  to  pro- 
duce it,  whilst  aTiinioirium  iodide  may  be  operative.  As  potassium  iodide 
is  the  salt  most  freqiieutly  prescribed,  purpum  is  most  fre^ueutly  met 
with  iu  jiatieiits  taking  this  preparation.  It  is  held  \)y  Besnier  that  pufc 
iodine  will  not  causo  the  haemorrhages,  and  he  has  illuslrated  this  fait  \x\ 
tlie  [jersori  of  a  man  who  ha<i  purpura  m  the  k>wer  limbs  every  lime 
he  took  imlide  of  ]K»tas^^inm  ;  yet,  although  tincture  of  iodine  cauKil 
symptoms  of  iodism  iu  hinu  no  purpura  apjieared  (12).  Purpura  is  a  very 
rare  consequence  of  the  administration  of  potassium  iodide.  Usually  it 
is  quite  a  benign  and  unimportant  atfection,  but  one  to  be  borne  in  mind, 
lest  it  be  misinteq>rete<l.  Occ^isionally,  moreover^  the  salt  may  give 
iise  to  very  grave  symj)tams  and  even  prove  fatal ;  as  in  a  case  I  have 
recorded.  In  this  case  fatal  purpura  followed  a  single  dose  of  ^1\  grains 
of  p>tassiura  iodide  in  i\\\  infant  five  months  of  age.  In  prescribing 
iodides  to  young  children  a  sniall  dose  should  be  first  given,  and  if 
iolemted,  the  dose  may  be  augmented. 

The  reaction  is  clearly  due  to  idiosyncrasy,  as  it  occurs  in  a  very 
email  minority  of  persons.  It  does  not  depend  on  the  debilitated  state  ui 
the  |Kiticnt,  wlio.se  nutrition  may  be  quite  good.  It  is  possible  that 
syf*hiiis  favours  its  occurrence  :  hut  the  frequency  with  which  ifwlidcs  are 
administered  for  syphilis  and  the  rarity  of  iodic  i>urpura  show  that 
personal  peculiarity  or  idiosyncrasy  is  the  determining  factor  It  is 
probable  that  the  cause  of  the  iodide  purpura  is  some  chemical  action  of 
the  dmg  on  vasomotor  centres  producing  variations  iu  pressure  in  the 
area  iu  which  purputsi  appmrs  ;  Imt  it  is  possible  that  the  drug  may  have 
a  selective  action  on  particular  vascular  areas,  rendered  more  vulnerable 
than  usual  by  iucideutid  influences, 

Henoch's  purpura. — Though  Willau  (21)  many  years  previously  had 
described  a  ease  of  this  kind  very  graph iailly,  it  was  not  until  Henoch 
published  a  series  of  cases  that  attention  was  prominently  directed  to 
this  form,  often  called  "  Henoch's  purpura  "  (6).  Couty  recorded  a  numljcr 
of  eases  which  he  recognised  as  simibr  in  natiu*e  to  those  described  l)y 
Henoch  ;  and  Oslei',  whi>  takes  a  more  geneiid  view  of  purpurii  than  I  liave 
done  in  the  present  article  (inchuling  it  under  erythema  exudativum),  has 
particularly  directed  attention  to  the  visceral  complications. 

The  murked  fe;tture  of  this  disefiso  is  the  association  of  abdominal 
symptoms  (vomiting,  colic,  intestinal  hfenjorrhage)  with  purpura  and 
arthritic  swellings.  The  attack  may  begin  wi:h  rheumatic  puns  and 
swellings  of  the  joints,  and  l>e  followed  by  purpria  and  colic  with  von:it- 
ing  and  blootl  iu  the  stools.  Or  it  may  begin  with  gastro-intestin-l 
derangement,  and  the  purpura  and  articidar  swellings  and  pixios  follow. 
What  is  especially  characteristic  of  it  ia  the  occurrence  of  repeated  out- 
breaks  of  colic^  vomiting,  and  hiemorrhage  from  the  bowels,  with  ptirpura 
and  plains  and  swellings  in  the  joints.  The  illness  generally  consists  of  a 
series  of  such  events  over  a  period  of  some  weeks  or  months  ;  but  inten  ahi 


of  montts  may  occur,  and  fresh  outbreaks  then  take  place.  Recurrence 
is  one  of  its  most  characteristic  features. 

Tlio  Ci)Hc  is  genemlly  of  a  \cry  intense  character.  The  abdomen  is 
usually  tcTuJer,  especially  over  the  colon.  The  vomiting  13  often  severe 
and  protracted,  frequently  bilious,  occiisionally  but  not  frequently  bloody. 
The  stoob  corituin  more  or  less  coagulated  blood,  but  in  some  of  the 
attacks  no  blo<:>d  luay  be  passed.  In  some  cases  albuminuria  u  pre- 
sent, and  well-iimrked  symptoms  of  nephritis  set  in  which  may  prove 
fatal  ■  or  thla  com  plication  may  slowly  subside.  EpistJixis,  hieniiituria, 
haemoptysis  miiy  occur,  but  are  not  frequent.  In  the  majority  of  casea 
the  eruption  is  purely  hiemorrhagic,  but  in  others,  in  addition  to  the 
purpura,  purpuric  cedema,  exudative  erythema  and  urtii-aria  may  be 
present.  Most  commonly  the  eruption  is  confined  to  the  extremities, 
but  it  may  involve  the  face  and  tnink  ]  and  haemorrhages  mny  occur  in 
the  mouth  and  throat.  In  the  attacks  the  joints  are  usiudly  aiVecte<i 
There  may  be  only  pain  and  stiffness,  or  there  may  be  effusion  and  redness 
of  skin  over  the  articnlations.  The  dorsa  of  the  feet  are  often  swollen, 
as  in  piH"ptu"a  rbeuniatica.  There  is  as  a  rule  little  pyrexia,  iind  it  may 
be  entirely  absent  In  one  of  Osler*s  cases  great  coldness  of  the  feet  was 
a  prodromal  symptom  of  the  attacks,  and  in  one  c^ise  the  spleen  was 
enlarged.  Silbcnnarui  has  ptiblishcd  a  fatal  case  (7) :  a  child,  aged  ten"" 
yearB,  was  attacked  on  December  15,  18S7,  with  fever  and  pains  in  the 
knees.  On  the  16  th  there  was  an  outbreak  of  purpura,  w^ith  colic, 
haematemesis,  ami  melmna,  and  after  persist! r»g  for  throe  days  thesymptoras 
disappeared.  The  atUiek  rccurre<l  in  J  an  u- try  with  great  severity,  and  on 
the  20th,  21st^  and  22nd  there  were  signs  of  peritonitis.  The  autopsy 
showed  an  acute  jjcritonitis,  which  ha*i  resulted  from  a  perforation  at  the 
fundus  of  the  stomach.  There  was  no  ulceration  in  the  bowclsj  but  the 
mu  cosa  was  s  wol  Ic  n  a  n  d  con  gcs  tvd .  The  re  were  1 1  ec  rot  i  c  f  o  c  i  i  n  th  e  st  o  m  ach 
and  intestines,  and  thrombi  w^^re  found  in  some  of  the  It  I  oml- vessels. 

Henoch's  purpura  is  relatively  most  common  in  childho<:>d,  but  it 
oeeurs  in  adults  also,  .\8  to  the  nature  of  such  ciises  the  cndence  ia 
inconclusive,  and  whether  the  colic  and  vomiting  stand  in  relation  to  the 
hsf^monhage  from  the  bowels  an<l  stomat'h  as  cause  or  effect  is  uncertain. 
Stllitenminn's  case,  however,  suggests  that  hipmorrhage  is  the  primary 
event  and  may  lead  to  ulceration  and  perforation  ;  as  hiemorrhage  is  an 
exceedingly  rare  or  almost  unknown  event  in  colic  of  the  most  severe 
degree,  as  in  lead  poisoning.  Some  of  the  cases  appear  to  be  of  a 
rheumatic  nature — the  p^itients,  Jis  in  some  recorded  liy  Henoch,  having 
previously  had  a  rheumatic  attack  ivithout  purpura  or  colic.  Couty 
regards  the  disease^  by  the  exclusion  of  other  causes,  as  of  nervous 
origin,  affecting  the  vaso-motor  nerves. 

Diagnosis  of  Purpura,--  It  must  bo  reiterated  that  purptira  is  rather  a 
symjitom  than  a  di.sease.  It  is  not  sufficient,  therefore,  to  recognise  purpura, 
but  the  nature  of  the  process  in  the  individual  case  must  be  ascertfdned.  To 
recognise  the  symptom  purpura  ia  an  extremely  csisy  matter.  The  occur- 
ronco  of  hoemorrhages  in  the  skin  and  mucous  membrane  is  demonstrated  by 
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£111  eruption  of  blood  colouring  mutter  not  of  irauniutic  origin,  tho  colour  not 
disappearing  under  pressure.  In  many  fcirms  of  exudative  erythema  there 
is  blowl  extravuBatioUj  but  this  is  jiceonipiinied  by  overfilling  of  the  blood' 
vessels,  wliich  may  ho  eiuptied  l»y  picssure,  the  colour  returning  when 
tho  pressure  is  removed.  To  this  condition  the  ntune  purpuric  erythenm 
rauy  be  applied  :  but  tho  nnrae  puiTiura  should  strictly  he  applied  to  cases 
in  ^vhieh  the  hiemorrhages  are  primary,  unattended  with  ery thcnia,  and 
not  due  to  injuries. 

Having  decided  that  furpura  is  present  the  observer  has  next  to 
search  fcjr  its  cause.  It  is  for  tins  reason  that  some  clinical  clasdficution 
is  not  inerely  desirable,  but  absuluiely  essential  The  first  step  is  to 
ascertain  wht.'ther  the  ]*urpiu'a  in  an  expression  of  one  of  tho  specific 
diseases  prone  to  be  attended  with  haeiuorrhage.  Smallpox,  scarlet  fever, 
measles,  pyiemia,  syphilis,  and  rheumatism  have  especially  to  be  bcirne 
in  mind.  The  diagnosis  of  purpura  rheumatica  has  been  suthciently  given. 
Next,  the  various  primary  blood  diseases  have  to  he  considercil — per- 
nicious aniemia  and  leucoeytha^mia  in  jxirlicular.  The  a|ii>earanee  of  the 
patient  mny  alTord  a  clue,  but  the  most  important  matter  is  the  examina- 
tion of  the  blond.  In  the  next  pLice  the  jMissibility  of  scurvy  must  be 
remembered.  In  this  disease,  in  addition  to  the  cutaneous  haDmorrhages, 
sul)cutaneous  and  intm-nmscular  extravasiitions  occur,  producing  brawny, 
bloodstained  patch*^s  in  the  hamstring  muscles  and  calves  of  the  legs, 
and  in  the  skin  over  the  pat  eh  e.** ;  and  the  gnms  are  swollen  and 
bleeding.  Evidence  of  insufficiency  of  fresh  vegetable  or  animal  food  is 
genendly  obtainable.  In  doubtful  cases  the  clTect  of  treatment  will  assist 
in  the  diagnosis,  as  scorbutic  cases  rapiflly  improve  when  treated  with 
fresh  vegetables  and  meat  juice.  It  must  he  remarked,  however,  in  this 
connection  that  in  certain  ciises  of  pernicious  anaemia  the  gums  may  bo 
swollen  and  bleeding  as  in  scurvy.  To  these  cases  the  name  "scorbutic 
ansemia"  has  lieen  applied.  Scurvy  being  excluded,  the  possil>ility  of 
some  poison  having  been  nccideJi tally  or  intentionally  taken  must  be 
considered — phosphorus,  mercury,  mineral  ncidg^  etc.,  being  borne  in  mind  ; 
or  some  medicinal  substance,  especially  iodide  of  potassium.  Nor  must 
the  possibility  of  a  nervous  origin  be  forgotten  ;  the  history  of  the  case, 
and  an  examination  of  the  nervous  system,  will  dotermino  whether  this 
caus<)  be  in  operalion. 

Finally,  in  a  considemblc  numlwr  of  cases  no  definite  cause  can  be 
ascertaineil  for  the  purpura,  and  such  ciises  are  indicated  by  the  name 
P.  idiopithica.  They  must  temporarily  be  relegated  to  the  cluss  pur|>ura 
simplex  or  purpura  h Junior rhagica,  according  to  the  symptoms  presented. 
It  must  lie  remembered,  however,  that  this  indefinite  name  serves  but 
to  reminil  ns  of  onr  ignorance  :  nnrl  the  observer  must  ever  be  on  the  alert 
to  discover  the  cause  which  will  immediately  remove  the  case  to  its  own 
category. 

Prognosis. — Most  cases  of  purpura  end  in  recovery.  The  mortality 
is  probably  about  14  or  15  per  cent.  Thus  of  the  200  cases  above 
analysed  the  mortality  was  28,  or  14  per  cenL     Sex  does  not  appear  to 


exercise  any  decided  influence — the  morUUity  in  males,  in  the  200  cases, 
being  14":2,  wliilst  in  females  it  was  13*6.  Age  exercises  some  iufltience, 
the  griivity  appearing  to  iiierea-se,  on  the  wbole,  with  the  age  of  the 
patient.  But  in  the  '20{^  cases  analysed  the  mortality  in  the  first  decade 
was  16  per  cent ;  in  llie  second  dcc<ide,  10  percent ;  in  the  third  decade, 
14  per  cent ;  in  the  fourth  deaule,  1 3  per  cent ;  in  the  fifth  rleoude,  25  per 
cent ;  in  the  seventh  det^ide,  25  per  cent*  It  is  thus  seen  that  the  grefi test 
mortitlity  occurs  in  piitients  under  10  and  over  40  years  of  age,  Ciises  nf 
P.  simplex  almost  invariayy  end  in  recovery;  hut,  on  the  other  hand, 
purpura,  simplex  m.iy  bo  the  heginjiing  of  a  severe  and  fatal  case  uf 
purpura  ha^murrfiagicii.  The  giavity  of  the  case  is  geneniUy  stamped  early 
upon  it.  The  seserity  and  frei|nejiey  of  the  cutan<'0us  hiemorrhagos,  the 
occurrence  of  hirmoiThages  from  mucous  sui'faces^  the  degree  of  pyrexia^ 
the  const itutiiuial  depression,  the  di^-i.ttiairon  of  the  hlood,  as  proved  hy 
the  hajrnogloljinomoter and  hie m ocy Lome ter,  and  tlie  occuirence  of  marked 
albuminuria,  will  draw  attention  to  tho  danger  attaching  to  the  Citse.  At 
the  same  time  it  must  he  borne  in  mind  that  the  most  severe,  and 
apparently  dangerous  case.s  sometimes  end  in  recovery. 

Treatment. — The  patient  in  all  kinds  of  piupura  shoiild  lie  confined 
to  l>ed.  Whenever  a  definite  cause  for  the  purinira  k  discoverable,  a  clue 
to  the  treatment  will  he  sujiplied.  In  the  infective  dise^ises  it  invariably 
indicates  a  very  grave  condition^  and  calls  for  support  by  nourishing  flui*l 
foo^l  arul  stinudants ;  whilst  at  the  siime  time  some  of  the  hmmostxttic^  to 
be  sulisequently  mentioned,  ef=ipecially  turpentiiu",  should  be  administered. 
In  syphilitic  ]3Urpura  ioilido  of  potassuim  should  not  Ik)  given,  for  it  appears 
in  some  cases  to  increase  or  to  initiate  the  hfemorrhages.  In  many  CAses 
of  P,  rheumiitica  oil  of  turpentine  af>pearg  U)  act  as  a  specific ;  it  should 
be  given  in  ten  or  twenty  minim  doses  in  capsules,  or  suspended  by  means 
of  tr,  quillaiie  siiponariji^  or  mucilage.  The  following  mixtui-e  I  have 
used  in  innnbers  of  cases  with  the  happiest  results : — 01.  terebinth 
\]\^  X.,  quillaiie  sapon.  \]\  x.^  ai|uam  cassiie  ad  5J,  To  he  given  three 
times  a  day.  Prof.  Boeck  of  Chrtstiania  recommends  antifebrin  in  five 
or  ten  grain  doses  in  these  cases,  SalicylateSj  in  my  exfverience,  as  well 
as  in  that  of  I'rof.  Boeckj  have  little  or  no  infliience  for  good. 

In  ca^es  in  which  no  discoverable  cause  can  be  ascertained,  as  well  as 
in  many  in  which  there  is  a  recognised  causCj  turpentine  is,  on  the  whole, 
the  best  remedy.  Ergot  and  humamelis  may  be  trierl,  but  they  have  not 
proved  very  efficficioua  in  my  hands.  Calcium  chloride,  suggested  by 
Dr.  Wright  of  Netley,  is  indicated  when  deficient  eoagidability  of  the 
blood  is  proved  or  suspected^  and  certainly  shotdd  bo  tried  when  uthcr 
remedies  fail.  It  should  be  given  at  first  in  twenty-giiiin  do,se8,  every 
three  or  four  hours,  the  dose  being  reduced  later  to  fifteen  or  ten  grains  ;  as 
when  given  in  excess  it  diminishes  the  coagTilaliility  of  the  14n<x].  Iron, 
as  preparations  of  the  perchlonde  or  persulphate,  ap]>ears  useful  in  some 
cases  in  the  atUick,  and  should  be  given  in  convalescence  to  remove  the 
anaemia  which  so  commonly  re-snlts  in  severe  c^ses.  In  Henoch's  purpura 
Henoch  himself  has  seen  benefit  from  an  ice-hag  applied  to  the  abdomen  ; 
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in  chronic  cases  ho  recommends  j)erchloride  of  iron.  Osier  in  two 
cases  saw  benefit  from  arsenic,  which  appe^ired  to  control  the  tendency 
to  recurrences.     In  other  cases,  however,  it  failed. 

Petechl*. — Minute  haemorrhages  in  the  skin,  the  size  of  a  flea- 
bite.  Such  haemorrhages  vary  in  colour  from  bright  red,  dark  red,  to 
purple ;  and  have  this  characteristic,  that  the  colour  does  not  disappear 
on  pressure.  Petechiie  may  be  one  of  the  expressions  of  purpura,  in 
which  ciiso  they  will  be  almost  invariably  associated  with  larger  lijemor- 
rhages  in  the  skin,  and  in  these  circumstances  own  the  most  varied  causes 
(see  Purpura).  Or  they  may  be  caused  by  the  bite  of  the  common  flea. 
In  the  latter  case,  when  recent  there  is  a  small  circular  spot  of 
erythema  with  a  pin-point  haemorrhage  in  its  centre.  The  erythema  dis- 
appears on  pressure,  to  return  when  the  pressure  is  removed,  whilst  the 
ceuti-al  punctum  remains,  as  it  does  also  when  the  erythema  spontaneously 
subsides.  AVhen  duo  to  flea-bites,  recent  lesions,  with  the  above 
characters,  will  almost  invariably  be  found  affording  a  clue  to  their 
nature.  Their  position,  on  covered  parts  of  the  skin,  as  well  as  the 
evidence  of  want  of  personal  cleanliness  of  the  pjitient  and  clothes,  will 
be  of  assistance  in  detennining  their  nature.  There  is  some  evidence 
that  cachectic  conditions  and  want  of  food  favour  the  persistence  of  the 
minute  ha^.morrhages  due  to  flea-bites,  and  their  abundance  undoubtedly 
implies  neglect.  When  associated  with  pyrexia  they  may  cause  mistakes 
in  diagnosis,  especially  as  regards  typhus  and  meiisles ;  so  that  the  subject 
is  not  unimportant.  Care  with  regard  to  the  above  points  will  enable 
the  observer  to  avoid  errors  in  diagnosis.  The  term  petechial  is  applied 
to  diseases,  especially  fevers,  accompanied  by  haemon-hages. 

Stephen  Mackenzie. 
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SCURVY 

Synonyms. — Lat.  Scarhulus  ;  Fr.  and  Gorin.  Scm'but ;  It.  Scorbuio  ; 

Kuss.  Zinga, 

Scurvy  is  a  general  apyretic  and  non-contagious  disorder  consisting  of 
mental  dieprcssion,  extreme  debility,  a  tendency  to  syncope,  and  special 
lesions  of  the  mouth,  skin,  and  muscular  system,  indicative  of  a  morbid 
change  in  the  composition  and  properties  of  the  blood.  Of  these  lesions 
the  most  frequent  and  most  marked  are  swollen  deeply  congested  and 
softened  gums,  petcchiae  and  diffused  livid  patches  on  the  surface  of  the 
skin,  and  swelling  and  rigidity  in  the  hams.  In  severe  and  advanced 
cases  there  may  be  bleeding  from  the  mouth  and  nose  and  from  internal 
organs,  and  rapid  breaking  down  of  ulcerated,  injured,  or  scarred  skin. 

Scurvy  is  still  endemic  in  certain  small  districts  in  the  north-cast 
of  Europe  and  in  Asiatic  Russia.  It  has  occurred  from  time  to  time 
on  land  in  epidemics,  differing  in  extent  and  severity  in  different  in- 
stances, but  invariably  produced  under  analogous  conditions.  The  disease 
seems  to  have  preserved  the  same  type,  and  the  records  of  recent  out- 
breaks show  that  it  is  capable  now  of  presenting  characters  equal  in 
virulence  and  intensity  to  those  recorded  in  past  ages.  The  history  of 
land  epidemics  proves  clearly  that  it  is  very  seldom  met  with  save  in 
times  of  war  and  famine,  or  under  circumstances  of  neglect ;  and  that  it 
should  always  be  dreaded  in  besieged  towns,  in  armies  in  the  field,  after 
a  widespread  failure  of  crops,  and  in  badly-provisioned  and  overcrowded 
public  institutions.  These  conditions  being  present,  scurvy  will  not  spare 
the  members  of  the  most  advanced  and  civilised  communities.  Paris 
suffered  severely  during  the  last  siege,  and  both  the  French  and  English 
armies  were  much  stricken  in  the  Crimean  War.  Of  about  110  records  of 
epidemics  of  scurvy  in  the  coiu*se  of  the  present  century,  collected  by 
Hirsch,  11  occurred  in  Great  Britain. 

It  is  chiefly  from  its  former  prevalence  at  sea  that  scurvy  has  excited 
the  most  interest.  To  the  recorded  experience  of  naval  medical  officers 
the  profession  is  indebted  for  most  of  its  knowledge  of  the  nature  of  the 
disease,  and,  from  their  successful  efforts  to  banish  this  grievous  scourge 
from  the  service,  it  has  learnt  not  only  how  to  treat,  but  also  how  to  prevent 
it.  The  oft-quoted  passages  from  the  history  of  Lord  Anson's  expedition 
in  1740  gave  but  a  partial  idea  of  the  ravages  caused  by  scurvy  in  the 
Royal  Navy  in  the  course  of  the  past  century.  According  to  Lind,  it 
killed  more  men  than  did  the  hostile  French  and  Spanish  armies ;  and  in 
1795  the  safety  of  Lord  Howe's  fleet  was  seriously  endangered  by  an 
outbreak  of  this  disease.  From  this  date,  when,  at  the  recommendation 
of  Sir  Gilbert  Blane,  lime-juice  was  introduced  into  the  Navy,  scurvy  has 
gradually  decreased ;  and  during  the  past  fifty  years,  except  in  some  few 
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outbreaks  ansing  under  exceptional  circumstances,  it  has  become  so  rare 
as  to  be  practically  abolished  as  an  important  disease  (Bryson). 

Notwithstanding  this  example  and  the  striking  results  from  the 
adoption  of  so  simi)le  a  preventive  measure,  scurvy,  until  quite  recently, 
prevailed  to  a  very  unsatisfactory  extent  in  merchant  ships.  In  1864 
it  was  pointed  out  by  Dr.  Barnes  that,  during  the  twelve  years  fol- 
lowing 1851,  1058  cases  of  scurvy  had  been  admitted  into  the  hospital 
ship  Ihfadmnight,  The  following  table,  giving  the  numbers  of  cases 
subsequently  admitted  into  this  institution,  shows  a  gradual  but  inter- 
rupted decline,  which,  during  the  past  six  years,  has  reached  such  a 
point  as  almost  to  justify  the  hope  th;it  this  disease  will  soon  bo 
practically  extinguished  in  the  British  merchant  service  as  well  as  in 
the  Koyal  Navy  : — 

Table  of  Cases  of  Scurvy  treated  in  the  Seamen*s  Hospital, 
Greenwich,  from  1864  to  1896. 


Yi-ar. 

CllM'S  f)f 

Sourvy. 

CuM's  of 
tH-mvy. 

Year. 

CttKPJ*  of 

fcJourvy. 

Fatal 
CascH  of 
Scurvy. 

18C4 

~u' 

1881 

36 

1805 

101 

2 

lfc82 

28 

1806 

90 

5 

1>8:3 

15 

18G7 

90 

3 

1884 

6 

1863 

64 

1885 

8 

1S69 

31 

1886 

5 

1S70 

30 

1887 

12 

1 

1871 

21 

1888 

10 

1872 

30 

1889 

2 

1873 

7 

1890 

3 

1874 

18 

1 

1891 

4 

187'! 

15 

1892 

0 

1876 

30 

1 

1893 

3 

1877 

24 

1 

1894 

1 

1878 

30 

1895 

0 

1S7U 

'Jl 

1896 

3 

18^0 

46 

Of  the  302  cases  admitted  in  the  course  of  the  past  twenty-two 
years,  240  were  brought  from  British  and  62  from  Colonial  and  foreign 
vessels. 

Scurvy  may  occur  in  any  climate;  and  neither  extreme  heat,  nor 
extreme  cold,  nor  excess  or  absence  of  humidity,  is  to  be  regarded  as  an 
essential  factor  in  the  causation  of  the  disease.  Though  more  frequently 
observed  in  northern  and  cold  regions  it  has  at  times  prevailed  severely 
in  India  and  China,  and  amongst  explonng  parties  in  Australia.  It 
attacks  in  the  same  way  both  white  and  coloured  subjects,  and  no  race 
is  exempt.  Its  greater  prevalence  amongst  adult  males  is  doubtless  due 
to  incidental  circumstjinces,  as  in  extensive  epidemics  on  hind  neither 
sex  nor  age  aftbrds  immunity  or  even  resistance  against  attack. 

Etiology. — There  can  bo  no  doubt  that  this  disease,  though  almost 
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invunaljly  ixssoci.aed  with  c i re uni:5tii rices  of  privation,  is  the  result  of  a 
defoctive  quality  of  food,  and  not  merely  of  a  reduced  supply.  The 
Ijirge  in?t]nrity  of  those  who  have  bad  actual  experience  of  scurvy,  aiiU 
have  carefully  studied  the  records  of  its  epidemics^  are  convinced  that  the 
defect  ci>nsists  mainly  \\\  the  want  of  vegctiLlile  matter,  whirli  futnis  pail 
of  every  ordinary  and  adequate  diet  try.  Wiiether,  as  it  is  hold  by  some, 
Bcorbutic  8ym[>toms  may  under  certiin  circumstances  lie  dtio  to  the  absence 
of  fresh  animal  food  is  still  an  unsettled  question,  and  so  must  nece^sanly 
remain  until  more  is  known  of  the  essential  nattire  of  the  disease. 
Notwithstanding  the  doubts  of  Iinraermarm  and  ilahf%  and  the  expression 
of  0|>inion  by  the  meLlieal  jnemljei-s  of  the  Arctic  Survey  Committee,  in 
187  7 J  that  scorbutic  disoiise  may  be  due  to  an  absence  of  fresh  meat, 
it  seems  difficult,  on  a  review  of  the  evidence  that  has  accumulated  since 
the  middle  of  the  last  century,  to  resist  tbe  conclusion,  first  formulated 
by  Bfichstrom,  that  the  jjrimary  and  only  cause  of  this  disease  is  an 
absence  of  veget;d>le  food.  The  question  is  one  of  purely  scientific 
interest,  iiwA  ivced  not  at  present  be  brougiit  to  bear  on  meastires  of 
prevention  and  treatment.  Whatever  may  be  tlie  diU'erences  of  opinion 
as  to  the  causes  of  this  or  that  epidemic*  there  is  an  aksohitely  unanimous 
agreement,  amongst  both  mc<Hcal  men  and  ship's  officers,  that  the  oidy 
sure  and  eftectual  means  of  preventing  this  disease,  and  of  curing  it 
when  it  has  shown  itself,  is  the  supply  of  fresh  succulent  vegetaldes  or 
fruits,  or  of  a  pure  ve*j^etable  juice.  As  the  introduction  of  lime-juice 
into  the  Royal  Navy  in  1795  was  speedily  followed  by  a  practical 
extinction  of  scurvy,  so  in  recent  yeiirs  a  like  result  has  been  attained 
in  the  merchant  service  by  securing  for  seamen  a  gotxl  supply  of  this 
antiscorbutic,  and  by  a  general  adoption  of  a  dietary  of  increiised  vegetable 
and  reduced  animal  food. 

If  fiiither  evidence,  lx>yond  that  collected  and  reviewed  by  Dr. 
Buzzjird  in  1870,  were  needed  in  support  of  the  conclusion  that  scurvy 
is  exchisively  caused  by  the  alisence  of  vegetable  nutriiuent,  it  would  be 
found  in  the  acciinite  and  carefully  prepared  recojds  of  subsequent 
outbreaks.  The  appearance  of  scurvy  in  Paris  in  the  winter  of  1870*71 
was  due,  as  Deljiech  and  Buctjiioy  showed,  to  a  failure  of  vegetiihle  and 
not  of  animal  fowl ;  and  in  the  thorough  inquiry  into  the  causes  of 
scui'vy  in  the  Arctic  Expedition  of  1875-76,  the  outbreak  was  unanimoualy 
attributed  by  the  members  of  the  Admindty  (\minu'tteo  to  the  absence 
of  lime-juice  from  the  sledge  dietaries.  The  latest  official  returns  of 
scurvy  on  board  British  merchant  shij^s  also  support  the  same  conclusion. 

It  is  Tieeessary  to  bear  in  mind  that  the  manifestation  of  scun^y,  as 
of  other  constitutional  disorders,  es|tecially  those  of  a  cachectic  character, 
may  be  much  favoured,  though  not  directly  cjuiserb  by  such  conditions  as 
are  likely  to  impair  physical  vigour,  and  to  disturb  the  maintenance  of 
good  health.  Amongst  the  host  of  Buch  indirect  and  remoter  causes 
mention  may  be  made  of  exhaustion  l>y  hard  work,  poor  diet,  previous 
disease,  faulty  hyi^enic  conditions  such  as  bad  air  and  %vater  and  over- 
crowding,   deprivation    of    sunlight,    monotonous   diet,   aiid    an    almost 
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exclusi\  e  use  of  salt  meat.  In  instances  of  scurvy  on  bojircl  ship,  dcLility 
from  previous  disease,  especially  dysentery  and  malarial  fever  the  most 
fre*|uent  pen;i!ties  of  tropical  service,  often  plays  an  importajit  part ;  and 
very  frequently  the  first  manifestations  of  a  scorbutic  taint  are  excited 
by  extreme  cold,  or  by  a  Budden  transition  from  warm  to  cold  and  rough 
weather.  The  latter  conditions  probably  exert  in  most  cases  a  mixed  or 
indirect  intlucnee,  as  eok!  and  bad  weather  at  sea  imnally  necessitate 
increased  work  and  exhausting  or  prolonged  muscular  exertion. 

On  the  other  hand,  such  conditions  as  a  more  or  less  varied  diet^ 
freedom  from  severe  physical  lalwur,  a  good  standard  of  health  and 
vigotir,  and  fair  hygienic  surroundings  will  enable  those  who  have  been 
long  deprived  of  vegetal>lc  food  to  resist  ami  even  to  escape  an  attack  of 
curvy*  Although  it  is  not  strictly  true  that  this  disease  is  exclusively 
one  of  the  forecastle,  there  can  be  no  doubt  that  even  in  the  most  severe 
outbreaks  of  scurvy  at  Bea  ihe  number  of  officers  affected  is  relatively  very 
much  less  than  the  number  of  men.  The  existence  of  absoltite  imnuinity 
from  scurvy  under  a  very  long-continued  or  habitual  deprivation  of  vege- 
tables has  yet  to  be  proved.  It  is  not  impossible,  however,  that  in  in- 
dividual instances  immunity  may  exist  from  scurvy  as  from  acute  infectious 
disease  and  many  forms  of  organic  poisoning.  This  quality  of  immunity, 
on  which  so  much  stress  has  been  laid  by  some,  does  not  atTect  the 
validity  of  the  generally  recognised  rule  as  to  the  causation  of  scurvy ; 
for,  as  was  pointed  out  by  the  Arctic  Commission,  "  although  a  deficiency 
or  entire  absence  of  fresh  vegetable  food  is  an  invariable  antecedent  of  a 
scorbutic  attack,  it  does  not  follow  that  the  disease  invariably  occurs 
during  this  deiiciency  or  absence." 

Gensral  paihology. — Inquiries  into  the  general  pathology  of  scurvy- 
have  hitherto  consisted  in  attempts  to  determine  on  the  one  hand  the 
changes  in  the  blood  and  urine  of  scorbutic  patients,  and,  on  the  other 
hand,  the  special  chemical  element  of  food  the  absence  of  which  results 
in  the  appearance  of  scorbutic  symptoms.  Kxperimental  researches  on 
animals,  as  might  have  been  anticipated,  have  failed  to  throw  any  light 
on  this  subject.  The  experiments  of  Strieker  and  Pnissak  on  frogs  seem 
to  have  been  made  in  ignorance  of  the  physiologic^*i!  peculiarities  of  these 
animals ;  and  those  of  Hoffmann,  quoted  by  Ralfe,  have  bnt  an  indirect 
bearing  on  the  question. 

No  siitisfactory  information  has  yet  been  attained  by  the  examination 
of  blood  and  urine.  The  statements,  as  a  rule,  are  very  contradictory,  the 
results  of  one  observer  being  diametrically  opposed  by  those  of  another. 
This  13  doubtless  due  to  the  difhculty  of  obtaining  a  sufficient  quantity  of 
either  of  these  f!uida  for  the  purpose  of  strict  scientific  investigation.  At 
the  present  day  it  would  be  considered  unjustifiable  to  treat  a  scorbutic 
subject  by  bleeding ;  and  the  composition  of  the  urine  is  always  rapidly 
changed  by  the  dietetic  and  remedial  measures  which,  in  a  case  of  well- 
marked  scurvy,  it  is  necessary  to  prescribe  without  delay* 

The  next  questions  to  be  asked  are  what  elements  of  niitrition  are 
withheld  m  the  absence  of  vegetable  food,  and  to  which  of  these,  whether 


singly  or  in  combination,  the  normal  immunity  from  scurvy  is  to  be 
attrilmtotl  We  have  bcon  taught  by  wide  experience  that  the  most 
officierit  of  so-Ciilled  antiscorbutics  are  fresh  gre^n  vegetables,  suceultsnt 
and  acescent  fruil^s,  and  the  juices  of  the  latter,  especially  of  the  lemon 
and  lime.  Of  vegetables  in  common  use  the  most  trustworthy  are  those 
represented  by  the  lettuce,  cabl)iigej  potato,  yam,  onion,  eress  and  other 
cruciferoii.'i  plants.  The  moiit  prized  and  useful  fruits  are  such  fis  are 
juicy,  jKirticularly  thofle  l>elonging  to  the  order  of  Aurantiaceie.  Apples 
also  arc  good  antiscorliutics,  and  their  use  haa  done  much  to  protect 
American  seamen  against  scurvy.  Vegetables  reta.in  their  antiscorbutic 
propertie^H  when  preserved,  though  to  a  diminished  extent.  Probably 
of  all  forms  of  preservt'd  vegetable  sauerkraut  is  the  best  As  sub- 
stitutes fc>r  succulent  fruits  lime  and  lemon  juice  apfiear  to  bo  by  far  the 
most  efheiejii.  Malt  liquors,  spruce  l)eer,  and  claret  possess  atUiscorbutic 
properties,  and  probably  cider  also,  w^hich  has  certainly  had  a  good  reputa- 
tion in  this  respect 

It  seems  to  Ije  quite  clear  that  vegeUibles  do  not  owe  their  anti- 
scorbutic properties  to  their  free  organic  acids*  Citric  and  tartiiric  acids 
have  been  found  praeticnlly  worthless  as  antiscorbutics  ;  indeed  the  use 
of  the  former  as  a  substitute  for  linio-juice  on  board  British  ships  has  been 
legally  proscribed.  Though  these  acids  are  present  in  large  proportions 
in  the  mtjst  succulent  fruits,  they  exist  but  in  small  quantities  in  many 
antiscorbutic  vegetables ;  and  tho  potato,  so  it  is  said,  contains  no 
vegetable  acids  at  all 

Tho  simplest  hypothesis  of  the  c^iiisation  of  scurvy — which  hypo- 
thesis, however,  neeesstirily  admits  the  aiitiscorbutie  action  of  animal  as 
well  as  vegetable  foo<l— is  that  liased  hy  Sir  Alfred  Garrod  on  the 
following  conclusions  which  were  pulilished  in  1848: — 

L  That  in  all  scorbtitic  diets  (salt  meat,  leguminous  vegetables,  rice, 
bread,  etc.)  potash  exists  in  much  smaller  quantities  than  in  those  which 
are  ca^pable  of  main  tuning  health* 

2.  That  all  substances  proved  to  act  as  antiscorbutics  contain  a  large 
amount  of  potash. 

It  seems  strange  that  the  welbknnwn  table  on  which  these  conclusions 
were  founded  has  not  been  extended  by  further  analyses  of  other  articles 
of  diet  especially  of  fresh  vegetables  and  fruits.  As  it  stands  at  present 
the  support  it  was  to  give  to  the  hypothesis  that  scurvy  is  caused  by  a 
deficiency  of  potash  in  the  food  is  much  shaken  by  the  fact  that  its  data 
are  opposed  to  those  of  common  and  repeated  experience.  PoUitoes  an*i 
lime  and  lemon  juices  are  certainly  excellent  antiscorbutics,  and  contain 
large  quantities  of  potash  ;  but  it  is  no  less  true  that  for  tho  prevention 
and  treatment  of  scurvy  a  vegetable  diet  oven  though  it  may  not  contain 
these  articles,  is,  to  say  the  least,  far  superior  to  animal  food ;  and  that 
onions,  for  insUnce,  possess  far  more  active  and  useful  antiscorbutic 
properties  than  salted  or  even  fresh  meat  Another  and  probably  more 
serious  objection  is  that,  except  in  the  case  of  potatoes,  the  arrangement 
of  the  few  vegetables  given  in  the  table  be^rs  no  relation  at  all  to  their 
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comparative  value  as  antiscorbutics.  The  administration  of  nitrate  of 
potash,  regarded  by  Dr.  Buzzard  as  a  crucial  test,  has  failed  both  to 
prevent  and  to  cure  scur\y. 

Immermann,  who,  following  the  late  Professor  Hirsch  and  other  con- 
tinental writers  on  scurvy,  favours  the  potash  hypothesis,  tries  to  overcome 
these  difficulties  by  suggesting  that  the  scorbutic  disorder  may  be  due,  not 
to  an  insufficient  supply  of  potash  to  the  org<anism,  but  to  an  absence  or 
deficiency  of  this  base  in  the  tissues.  An  insufficient  supply  in  the  food, 
according  to  this  author,  is  certainly  one  way,  but  not  the  only  possible 
way,  in  which  this  absence  of  potash  in  the  tissues  can  be  brought  about 
In  the  first  place,  the  potash  combination  may  be  supplied  to  the  blood  by 
the  food  in  sufficient  quantity,  but  in  a  form  ill  adapted  for  assimilation. 
Green  vegetables  and  potatoes  contain  potash  in  easily  assimilable  form ; 
whilst  mciit,  leguminous  vegetables,  and  bread  contain  the  same  alkali  in 
a  form  less  capable  of  decomposition  and  assimilation  within  the  body. 
In  the  second  place,  a  deficiency  of  potash  in  the  tissues  may  arise  in  spite 
of  an  abundant  supply  in  the  food,  when  the  food  is  prevented  by  in- 
testinal disturbances,  such  as  dysentery  and  diarrhoea,  from  entering  the 
circulating  fluid  in  sufficient  quantities.  In  the  third  place,  the  absorption 
of  the  circulating  potash  by  the  tissue  elements  must  also  be  influenced 
by  those  weakening  agencies,  such  as  deprivation  of  fresh  air  and  light, 
want  of  exercise,  excessive  heat,  and  the  like,  which  lessen  the  trophic 
energy  of  the  cells,  and  diminish  their  capacity  for  appropriating  the 
potash  from  the  blood.  The  first  of  these  explanations  seems  to  be  a  very 
suggestive  one,  and  likely,  if  it  can  be  made  good  by  further  chemical 
investigation,  to  remove  some  of  the  most  serious  objections  to  Garrod's 
hypothesis.  The  second  and  third  are  opposed  by  the  well-known  clinical 
fact  that  in  ordinary  cases  of  scurvy  a  supply  of  fresh  vegetables  will 
speedily  remove  the  purely  scorbutic  symptoms  notwithstanding  the  per- 
sistence of  associated  diseases  and  other  unfavourable  conditions. 

The  view  now  in  most  favour  with  English  authors,  and  one  which 
seems  capable  of  accoimting  for  these  numerous  discrepancies,  was  expressed 
in  a  suggestion,  made  many  years  ago  by  Dr.  Buzzard,  that  the  anti- 
scorbutic element  in  vegetable  food  is  not  potash  alone  nor  the  organic 
acids  alone,  but  a  combination  of  the  two.  Thus  scurfy  is  to  be  attributed 
to  the  absence  of  organic  salts  of  citric,  tartaric,  malic,  and,  as  seems 
probable  from  an  interesting  Arctic  record  by  Dr.  AV.  H.  Taylor,  of 
oxalic  acid  also ;  especially  of  the  potash  salts,  which  are  present  in  the 
growing  leaves  of  plants  and  in  fruits  and  their  juices,  and  which  in  the 
organism  are  converted  into  carbonates.  This  view,  as  further  explained 
and  elaborated  by  Chalvet,  whilst  recognising  the  important  part  played 
by  potash  in  the  production  of  sciu'vy,  solves  many  of  the  difficulties 
of  Garrod's  hypothesis.  Potash  in  combination  with  citric,  tartaric, 
malic,  and  (very  probably)  oxalic  acids  is  readily  absorbed,  because  the 
organic  salts  thus  formed,  being  unstable,  are  converted  into  carbonates 
which  are  taken  up  into  the  organism,  the  potash  being  absorbed  by  the 
tissues,  and  the  gas  eliminated.      In   fresh  meat  and  dry  leguminous 


vegetal>lcsj  on  the  nther  Ii-'Uk],  the  pofcasb,  thougli  abini clarity  irf  much  less 
visoful  for  purposes  of  nutrition,  as  it  is  present  in  more  stalrle  forms  such 
as  those  of  chloride  and  pho8]>hatc.  Thus^  ho  savF,  muticm  containing 
a  ^Wen  woiglit  of  potash  fails  to  protect  against  scurvy,  whilst  lemon  jiiieCj 
containing  not  more  of  this  Laso,  acts  as  a  moat  efficient  antiscorbutic. 

That  this,  however,  is  not  the  final  and  ofily  p<jssil>le  view  of  the 
mvtter  was  shown  by  the  late  Dr.  Kalf^\  who,  in  an  al>lo  paper  on 
the  general  pathology  of  scurvy,  endeavoured  to  extend  the  suggestions 
of  Dr.  Bnzzaid  yet  further.  Ralfe,  from  al)servations  on  the  results 
altt^nding  abstinence  from  fresh  succulent  vegetables  and  fruits,  and  from 
the  analyses  of  urine  from  scorbutic  patients,  came  to  the  following  coii* 
elusions : — "  The  primary  alterations  in  scurvy  seem  to  depend  on  a 
general  alteration  between  the  various  acids,  inorganic  as  well  as  organic, 
and  the  bjiaes  found  in  the  blood,  by  which  (a)  the  neutnd  salts,  such  as 
the  chlorides,  are  either  increased  relatively  at  the  expense  of  the  alkaline 
salts,  or  (p)  that  these  alkaline  sMlts  are  absolutely  decreased.  This 
condition  produces  diminution  of  the  normal  alkalinity  of  the  blood; 
and  it  is  suggested  that  this  diminution  produces  the  same  results  in 
scurvy  ^xLtients  as  happefis  in  animals  when  attempts  are  made  to  reduce 
the  alkalinity  of  the  botly  (either  by  injecting  acids  into  the  blootl  or 
feeding  with  acid  salts) ;  namely,  dissolution  of  the  bFixid  corpuscles, 
ecchynioscs,  and  blood  stains  on  mucous  s\irfaccs,  and  fatty  dc'p!;cncratinn 
of  the  muscles  of  the  heart,  the  muscles  generally,  and  the  secreting  cella 
of  the  liver  and  kidney." 

From  the  results  of  his  investigations  Ralfe  was  led  to  surmises  rather 
than  to  [lositive  conclusions  concerning  the  changes  in  the  blood  and  urino 
of  scorbutic  patients.  These  surmises,  however,  are  very  suggestive,  and 
likely  to  prove  of  much  value  as  indicMting  the  lines  on  which  further 
researches  of  this  kind  should  bo  carried  out. 

Symptoms.  —  Scurvy,  as  a  rule,  comes  on  slowly  and  insidiously; 
and  the  ap|vcarance  of  its  external  lesions  is  usually  preceded  by  a  pre- 
liminary stage  of  extreme  physical  weakness  and  mental  apathy.  In  this 
stiige  the  nature  of  the  illness  is  indicated  by  shortriess  of  breath,  fleet- 
ing  piins  in  the  back  and  lower  lindjs,  and  a  peculiar  sallowness  of  the 
akin.  As  the  morbid  condition  is  displayed  ami  the  characteristic 
signs  of  scurvy  matufest  themselves,  the  following  symptoms  appear : — 
The  patient  is  listless  and  weary ;  the  skin  is  dry  and  rough,  and 
marked  by  small  purple  spots  (petechia?),  which  are  most  abundant 
on  the  thighs  and  legs  and,  in  many  instances,  aie  met  with  on  the  lower 
limbs  exclusively.  In  addition  to  iheae  spots  there  are  livid  patches  of 
varying  size  and  shape,  which  resemble  bruises.  Here  and  there,  most 
frequently  in  the  soft  parts  of  the  ham  and  calf,  and  behind  the  ankle^ 
firm  subcutaneous  swellings  may  be  felt  which  are  widely  diffused,  are 
not  ^vell  defined  at  their  margins,  and  are  very  tender.  The  eyelids  are 
slightly  swollen,  and  the  conjunctivie  often  marked  by  bright  red  patches 
of  ecchymosis*  In  some  cases  the  eye  is  covered  by  the  swollen  and 
purple  lids^  and  the  conjunctiva  presents  the  appearance  described  by 
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Dr.  Buzzard  as  "  tumid  and  of  a  brilliant  red  colour  throughout"  Tho 
lips  «are  [mle  and  jtnjHmit:,  and  the  gums  of  a  deep  red  colour,  very  soft 
and  vascular,  and  much  swollen.  The  touj;ne  u  ujoist  and  cIciirL  Thero 
is  a  pcctiliar  and  characteristic  ftctor  in  the  lireath.  The  piilicot  suffers 
from  breath lesgn ess,  which  is  incrtvu^ed  hy  tho  sli<;litcst  muscular  exer- 
tion ;  he  sleeps  well  and  retains  a  fair  appetite.  The  urino  ia  scanty,  and 
the  bowels  are  usually  constipated. 

Of  these  characteristic  symj>toms  of  a  mild  and  onlinary  scorbutic 
attack,  the  eariicsst  and  most  fre*[netii  are  thuse  presented  on  tho  surface 
of  the  skin.  In  the  |>nniary  sUigc,  and  when  all  other  signs  of  scurvy 
are  absent,  there  will  be  found  almost  constantly  a  dirty  suul  pale  yellow 
stained  skin,  aufl  a  decided  dryness  of  the  epidermis  with  a  tendency  to 
desqusimution.  Duclick  has  directed  attention  to  tho  frequent  presence 
of  a  rouL;hnebs  over  the  extensor  surfaces  of  tho  limbs  caused  Ity  elevation 
of  the  follicles.  The  petechial  spots,  each  of  which  is  formed  Ity  a  small 
and  circumscribed  etbision  of  bh»ml  around  a  hair  follicle,  are  smiwth, 
level  with  die  surface  of  the  skin,  and  persistent  under  digital  |)ressure. 
The  cerjtre  of  each  is  usually  traversed  hy  a  hair.  These  spots  are  in 
most  cases  confined  to  the  lower  lirahs ;  but  in  a  severe  ami  prolonged 
attack  they  may  arise  on  other  parts  of  the  IkhIv,  with  the  exception  of 
the  face.  The  patclies  of  ecchymosis  which  usually  apjjcar  later  than  the 
petechial  spot^s^  and  are  not  consUint,  are  likewise  met  with  most  frequently 
in  the  lower  limbs:  although  within  these  limits  they  have  no  special 
seats  of  election,  they  often  occur  just  ovor  or  near  a  large  subcutaneous 
swelling.  Like  the  pitches  of  ecchymosis  observed  in  the  subjects  of 
hjKmophilia,  they  are  prokdjly  due  to  slight  injuries.  The  tender 
subcutaneous  swclliugs  which  occur  so  frequently  in  tho  popliteal  space 
and  the  muscles  of  the  calf,  and  whi«^h  arc  sometimes  met  with  in  the 
sheath  of  the  rectus  al>rlominis  muscle  and  the  armpit^  usually  sticcecd 
the  more  superficial  lesions. 

The  ati'eetion  of  the  gums  and  the  subcutaneous  indurated  swelling 
are  the  two  especial  lesions  of  scurvy.  The  former,  though  generally 
regarded  as  a  test  symptom,  is  by  no  means  constant.  In  most  cases  it 
is  SLVc  early  and  welbmarked  symptom  ;  liut  sometimes,  even  though  all 
the  other  lesions  may  he  present  in  a  severe  and  advanced  form^  this  may 
be  altogether  absent^  and  the  gums  mny  remain  smooth  and  regular,  though 
very  anaemic,  and  of  a  pale  blue  colour.  The  swelling  and  discoloration 
may  come  on  suddenly  and  increase  nvpidly  ^t  an  early  stage  of  a  scorbutie 
attack,  or  may  a^lvance  very  slowly  whilst  all  other  sym|>toma  are  well 
marked.  The  intensity  of  the  gum  affection,  though,  as  a  rule»  most 
marked  in  very  severe  and  advanced  eases  of  scurvy,  often  fails  to  bear 
any  proportion  cither  to  that  of  tho  general  condition  or  of  the  other 
local  synqitoms.  The  first  indications  of  the  gum  allection  are  usually 
redness  and  swelling  of  the  tongue-shaped  extensions  of  gingival  tissue 
Ixjtween  the  teeth.  Afterwanis  the  gums  along  the  dental  arches,  both 
in  front  and  Ijchind,  form  soft  and  pulpy  swellings  of  a  deep  red  colour, 
which  are  tender  and  l>leed  readily  when  rubl)ed,     Where  any  teeth  are 
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absent,  there  is  little  or  no  swelling  \  and  in  very  old  or  young  sul»iocts 
who  arc  edentulous  the  morbid  alteration  of  the  gums  is  reduced  to  a 
minimum,  or  mity  be  quite  absent.  The  swelling  is  most  imirked  about 
the  necks  of  curious  and  brokeU'dowu  teeth ;  but  certainly  it  is  by  no 
means  always  absent  from  the  gums  of  those  Bcorbutic  prUients  who  retain 
a  perfect  set  of  teeth. 

If  the  disease  be  allowed  to  progi'css  and  to  acquire  an  intensity 
which  fortunately  is  now  very  rarely  seen,  tbe  i>atient  rapidly  becomes 
weaker  and  more  lethargic.  Ho  suffers  much  from  shortness  of  breath 
and  palpitation,  and  the  heiut/s  action  is  so  weak  that  any  muscular 
exertion,  such  as  an  attempt  to  sit  up  in  bed,  miiy  cause  fatal  syncope. 
The  musculiJ-r  pains  in  the  liack  and  legs  still  persist  and  render  him  more 
or  less  helpless.  There  is  decided  emaciation  and  wasting  of  the  muscles, 
whilst  the  feet  find  atddes  become  o*dematous,  and  the  face  and  eyelids 
bloaJetb  The  petechial  spots  and  pitches  of  ccchymoses  become  more 
livid,  and  make  their  fippearanco  on  the  trunk  and  upper  extreraities. 
The  iiulnriited  swellings  increase  in  size  and  l^ecome  more  ]Uiinful,  the 
aflected  limb^  usually  the  leg,  beijig  kept  in  the  flexed  iK>sition.  The 
swollen  gums  form  large,  vascular  growths  which  surround  and  often 
hide  the  teeth,  and  occiisionally  project  from  the  mouth  and  dist-end  the 
checks.  The^e  growths  bre*ik  down  into  large  and  deep  ulcers,  which 
may  cause  wide  destruction  of  the  gingival  structure,  free  exposure  of 
bone,  and  loosening  of  the  teeth.  No  other  portion  of  the  oral  mucous 
membrane  participates  in  these  morbid  changes. 

At  this  stage  there  ia  a  general  tendency  to  effusion  of  blood  or 
sangtiineous  fluid.  Thus  a  tender  subperiosteal  swelling — the  so-called 
scorbutic  node — may  be  formed  in  front  of  a  long  bone,  most  fre<:piet»tly 
the  tilna ;  the  breathing  and  heart's  action  may  be  suddenly  disturbed 
by  the  potiriiig  out  of  Huid  into  the  pleural  or  the  pericartliid  cavity ;  or, 
again,  all  the  symptoms  of  pulmonary  gangrene  may  be  caused  liy  the 
occurrence  of  ha^niorrhagic  foci  in  the  lung.  Scorbutic  ofl'usion  into  a 
large  serous  sac  or  into  a  large  joint  is  usually  of  an  infliinimatory  nature, 
as  indicated  by  pain  and  rise  of  temperature.  A  marked  peculiarity  of 
severe  scurvy  is  the  readiness  of  the  skin  to  ulcerate  ;  nut  only  will'  any 
existing  sore  suddenly  thus  alter  its  character,  but  an  okl  scar,  a  recent 
woimd  or  scmtch,  or  even  a  portion  of  apparently  sound  and  intact 
integimient  may  become  the  focus  of  a  rapidly  spreading  scorbutic  ulcer, 
the  elraracteristic  feature  of  which  is  a  dr)^  black  slough  which,  when  de- 
bached,  reveals  sharply  cut  edges  and  a  base  of  hirge  livid  granulations 
from  which  there  is  a  profuse  and  continuous  discharge  of  ichorous  fluid. 
The  formation  of  hirge  vesicles  distended  by  blood-stained  fluid,  which, 
according  to  Imraermann,  may  result  in  ulceration  of  the  skin,  probably 
occurs  only  in  malignant  and  very  advanceil  forms  of  scurvy  ;  it  i*  very 
rarely,  if  ever,  met  with  \\\  the  milder  and  ordinary  forms  of  the  disease. 
The  tongue  still  remains  moist,  except  in  cases  of  ^isccnil  complication 
or  extensive  ulceration  of  the  skin,  but  it  is  usually  more  or  less  swollen. 
There  is  now  a  tendency  to  diarrha'a.     The  stools  in  simple  caseB  consist 
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mainly  of  pnrtly  digested  food  and  blood-stained  fluids  but  in  a  dysenteric 
jKilierit,  or  in  one  who  hiis  been  treated  by  strong  purgatives,  it  may  be 
mixed  with  large  and  abundant  clots, 

Notwithstanding  tho  evident  gravity  of  tho  lesions  presented  by 
scorbutic  patients,  and  tbe  profound  morbid  cbanges  protluccd  in  almost 
every  part  of  the  body,  this  disease,  in  the  form  known  to  modern 
oV>sorvei3,  is  not  only  attended  with  remarkably  small  mortality,  but 
^^ekls  at  once  to  medical  treatment  and  even  to  a  suitable  change  in  diet. 
Of  the  790  cases  admitted  into  the  Seamen's  Hospital  since  1864^  15  only 
were  fatal — a  deathnitc  of  I  89  per  cent ;  and  of  182  received  during  the 
pxdt  seventeen  years  (1896-7),  only  one  was  fatal.  A  frequent  cause  of 
death  in  the  forms  of  scurvy  to  which  referenee  hiis  hitherto  been  made  is 
syncope.  In  many  case«  ot  death,  whether  durinj^  the  attack  or  after  tho 
disiippearance  of  iiujst  of  tbe  special  scorbutic  symptoms,  the  fatal  result  is 
due  either  to  extreme  weakness  from  pre-existent  disease,  or  to  a  complica* 
tion  with  dysentery^  malarial  fever,  or  some  other  such  exhausting  malady. 
In  an  tuicomplicated  case  of  scurvy,  even  though  very  severe,  a  supply  of 
lime  Juice  and  suitiible  vegcUtble  food,  together  with  rest,  good  nourish- 
ment, and  healthy  conditions,  is  speedily  followed  by  the  disappearance  of 
most  of  the  symptoms  and  by  rapid  restoration  to  perfect  health.  The 
external  lesions  iLsually,  though  not  always,  dis/ippear  in  the  following 
onler  ; — first  the  firm  subcutaneous  swellings,  next  the  swellings  of  the 
gums,  and  tinally  the  petechia*  and  the  cuUneous  ecchymoses. 

A  knowledge  of  the  clinical  phenomena  presented  in  the  final  stt^ge  of 
an  attack  of  scurvy  in  its  w^orst  foiTU  am  only  be  obtjxined  by  reference 
to  the  ^vritiugs  of  the  older  authors  of  this  suliject  According  to  Lind, 
it  Wiis  not  easy  to  conceive  a  scene  of  more  diversified  wretchedness  than 
that  beheld  in  the  third  anrl  last  peritxl  of  this  disease.  Then  the  swollen 
legs  wxre  covered  with  livid  and  fungous  ulcers;  there  was  a  profuse  dis- 
charge of  altered  blood  in  tho  stools  and  urine,  and  also  from  the  lungs, 
nose,  and  stomach  ;  there  w^as  a  tendency  to  efTusions  into  the  chest  and 
ab<lomcn,  and  towards  the  close  of  the  attack  there  \vas  much  oppression 
of  brejitliing  and  extreme  dyspncea ;  there  was  a  troublesome  cough  with 
exjiectoration  of  frvtid  antl  blood-stained  spuUi ;  the  gums  were  black  and 
gangrenous;  the  teeth  became  loose  and  fell  out;  the  skin  was  covered 
by  cold  and  clammy  perspiration ;  there  was  a  constant  involuntary  dis- 
charge of  stools ;  the  urine  Wiia  retained,  and  the  patient-,  unless  carried 
off  by  a  sudden  atbLck  of  tlyspncea,  gnidually  sank  from  asthenia. 

Although  in  many  of  the  scorbutic  outbreaks  recorded  in  tho  last 
contuty  scurvy  was  often  coufotuided  with  typhus  and  other  infectious 
diseases,  there  can  lie  Tto  doubt  that  the  disease  itself  was  then  attended 
by  a  very  high  rate  of  morUdity.  The  ships  of  the  Kiist  India  Company 
in  their  voyages  round  the  Cape  often  lost  nearly  one-half  of  their  crew ; 
and  in  Lord  Anson's  voyage  round  the  globe  380  out  of  510  seamen 
perished  from  the  disease. 

In  scurvy  it  is  difiictilt  to  draw  the  line  between  the  ordinary  symptoms 
on  tho  one  hand  and  the  complications  on  the  other.     Formerly  many 


lesions  were  rep:arded  as  specially  scorbutic  whicli  were  ceil^iinly  due  to 
Civsual  and  exttiusic  catises ;  of  late  the  tendency  has  been  to  reject  even 
the  least  variable  and  iriijst  characteriistic  signs,  and  to  reduce  scurvy  to  a 
fiimple  cachexia  associated  with  much  mcnUl  depression  an<l  mu8cu3ar 
weakness.  Thus  the  petechiiB  are  attributed  to  the  rubbing  of  clothes» 
the  Bvvulleu  giuns  to  the  irrit^ation  of  carious  or  diily  tceth^  the  livid 
patches  and  sulK'titaneous  mvel lings  to  pressure  and  injur}^  and  the 
pleural  and  pericardial  etfusions  to  catarrhal  inHannuatiun,  There  can  be 
no  doubt  that,  from  the  peculiar  circumstances  under  which  it  is  produced, 
scurvy  must  almost  always  be  associated  with  other  morbid  conditions 
due  to  insufficient  as  well  as  to  unsuitable  food,  to  overcrowtling,  to  mental 
de[>rBssionj  and  to  ex|K>Buro  to  cold  ;  as  occurred  in  the  siege  of  Paris,  in 
1871,  from  the  failure  of  fuel  during  an  exceptionally  severe  winter.  As 
the  late  Dr.  Ralfe  truly  ;isserted,  simple  dietetic  scurvy  is  seldom  seen, 
even  al1<  wit.  In  many  instances  on  boaril  shi[>  it  is  really  a  secondary  and 
complicated  aliection  in  men  laid  up  from  injury  or  some  other  disease* 
subjected  to  the  most  unfavourable  hygienic  conditions,  and*  probably 
unable  to  obtain  lime-juice.  In  such  cases  one  would  expect  to  find  the 
patient  suflering  from  diarrbo^i  the  result  of  dysentery  ;  from  stomatitis 
the  result  of  syphilis,  or  rather  of  its  treatment ;  from  atl'ectiuns  of  the 
l>ones  and  joints  the  result  of  tertiary  syphilis  ;  and  from  one  or  more 
fungous  ulcers  of  the  legs  the  result  of  the  chronic  ulceration  of  the  lower 
limbs  frccpient  in  seamen.  It  is  very  doubtful  whether  scurvy  vnn  exert 
any  particular  iiiHuence  on  fractured  bones.  In  the  fonn  now  observed 
it  never  causes  the  absorption  of  old  callus ;  and  in  recent  fractim?^ 
though  lilvc  other  weakening  diseases  it  may  retard  union,  it  is  rarely,  if 
ever,  followed  by  a  i>ermaneni  iiseud-arthrosis.  Indeed,  notwithstanding 
the  frerjuent  occurrence  of  fj-acturc  on  board  ship  non-union  is  very  rarely 
met  wath  amongst  seamen. 

Much  attention  has  been  directed  to  the  frequent  associatiou  of  night- 
blinilness  with  scurvy.  This  association  may  occur  in  epidemics  on  land, 
but  has  been  most  freqnently  met  with  amongst  the  large  crews  of  war- 
ships cruising  in  tropical  waters.  Many  instances  have  been  recordefl  by 
English  and  French  naval  surgeons  in  ivhich  a  large  prop*>rtion  of  men 
suffering  from  an  outbreak  of  scurvy  also  sulTcred  from  night-blindness. 
Some  of  these  writers  go  so  far  as  to  regard  this  disturbance  of  sight  as  a 
symptom  of  scurvy,  whilst  others  reject  the  notion  of  any  connection 
betneen  the  two  atfections.  Mr.  I>onald  tbuui,  ophthalmic  surgeon  to 
the  Seamen's  Hospit^d,  to  whom  I  am  indebted  for  much  infonnatiou  on 
the  sultject,  expresses  the  latest  and  most  rational  view,  in  stating  that 
night-blindness  has  no  more  to  do  with  scurvy  than  with  any  other 
exhausting  disease,  except  that  instances  of  the  eye  affection  were  first 
observed  in  scurv^y  patients.  Night- blind ne.ss  is  a  functional  disorder 
depending  primarily  on  exhaustion  of  the  retina  from  prolonged  exposure 
to  l>right  light.  Any  cause  that  lowers  the  general  vitality  will  tend  to 
accelerate  the  incajmcity  of  the  retina  to  respond  to  less  than  the  strongest 
stimuli.     Scurvy  would  be  the  more  likely  to  act  in  this  indirect  way, 
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as  the  special  conditiona  which  give  rise  to  it  nre  often  associated  T^ith 
exposure  of  the  patient  to  htight  light.  That  the  retiri<il  and  not  the 
gciierul  stiite  i.s  the  cause  is  shown  by — 

(i.)  Perfectly  vigurous  well -fed  men,  if  exposed  to  soflicient  glare, 
become  night-hlind  ;  as  in  the  sjiow-bliiidness  of  Alpine  tmvellers,  which  is 
quite  independent  of  the  associated  conjnnctivitis. 

(ii.)  A  man,  however  depressed  by  scurvy,  or  any  other  disease  of  mal- 
nntrition,  will  not  show  night-blinduesa  unless  he  be  also  expoi?ied  to  XGTy 
bright  light.  It  has  bi*en  asserted,  as  the  proof  of  the  retinal,  or,  at  any 
rate,  functional  origin  of  the  trouble,  that  if  one  eye  of  atiyctalopic  patient 
be  bandaged,  this  eye  will  recover  sufficiently  t«>  enable  the  patient  to  get 
about  at  night,  while  the  otlier  eye  remains  quite  Wind. 

Btm/d  and  Lhine  in  scurvif. — In  scurvy,  according  to  Duchek,  the  blood 
in  the  hciirt  and  large  vessels  is  fluid,  of  a  dark  red  colour,  and  contains 
soft  niddy  clots  ;  thus  resend>ling  the  bluocl  in  enteric  fever.  In  ancemlc 
boilies,  after  long  protraction  of  the  disease  and  extensive  haunoirhagcs,  it 
is  lighter  in  coloiu',  but  still  coJigulable*  When  taken  from  a  living 
8cor  b  1 1  tic  f  k'i  tie  n  t  it  dl  flers  hut  si  i  gh  tly  fro  m  h  eal  thy  b  I  ood.  M  ic  roscopieal 
examination  has  failed  to  reveal  any  definite  change  in  it.  Hay  cm  found  in 
blood  taken  during  life  that  the  number  of  white  globules  w^as  normal, 
and  that  there  was  no  alteration  in  the  appearance  of  the  red  globules. 
On  the  other  hand,  Labonlbcne  found  the  nnmbcr  of  white  ghjbulcs  or 
lencocytes  considerably  increased, — a  condition,  however,  which  he  con- 
sidered of  no  special  importance  with  regaixl  to  scui'vy,  as  it  is  observed  in  * 
many  other  pathological  conditions.  The  statement  of  Mr.  T5usk,  in  1841, 
that  the  amount  of  fibrin  in  scorbutic  blood  is  increased,  though  opposed 
by  Andral  ou  the  strength  of  a  very  doubtful  observation  of  scurvy,  and 
afterwards  by  Beequcrel  and  Robber,  hiis  been  fully  contirmeil  by  more 
recent  observers.  Chalvct,  who  has  made  very  careful  analyses  of  blood 
tJiken  from  scorbutic  patients,  agrees  with  Busk  that  the  bbxxl  glolniles 
are  diminished  and  the  amount  of  allaimin  inereaaed.  As  a  result,  no 
doubt,  of  the  impossibility  of  obtaining  sufficient  quantities  of  blood  for 
such  pnqjose,  no  endeavour  has  been  made  to  determine  the  relative 
quantities  of  the  dittLvrent  inorgainc  constituents.  The  assertion  of 
Becqnerel  and  Ilixlier,  that  there  is  an  increase  of  chloride  of  sixhimi  and 
other  salts  in  the  serum  of  the  blood,  has  been  disproved  by  the  later 
investigations  of  German  chemists. 

Hiematuria  seldom  occurs  in  scurvy,  even  in  the  severe  crises.  The 
urine  during  the  course  of  the  scorbutic  attiiek  is  scanty,  dark-coh^ured, 
clouded,  and  in  severe  cases  from  time  to  time  slightly  albuminous.  As  the 
symptoms  pass  off,  and  the  patient  becomes  convalescent.,  it  iiierefises  in 
ijuantity  and  becomes  jwden  The  specific  gravity  increiises  during  the 
attack,  and  decreiiscs  after  it.  In  correspondence  with  these  changes 
Duchek  fonnd  a  decrease  of  the  solid  constituents,  except  phosphonc  acid 
and  potash,  in  the  first  stage  ;  and  subsequently  a  restored  relation  bctwx*en 
all  the  solid  elements.  In  a  more  recent  investigation,  to  which  allusion 
has  alreaiiy  been  made,  Dr.  Ralfe  found  in  the  urine  of  scurvy  patients 
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(i.)  an  incroiiso  of  uric  acid ;  (ii.)  a  diminution  of  the  acidity  of  the  urine  ; 
and  (iii.)  a  reduction  of  the  alkaline  phosphates* 

The  following  aro  the  compUraJifmamost  frequently  ohscn^d  in  scur%y  : 
— (ft)  IriHammatory  etlUsion  in  the  pleural  cavities  ;  (h)  I'neumonia  and 
gangrene  of  the  lungs.  These  affections  were  very  prevalent  amongst 
acorijutic  patients  in  the  Crimea.  It  would  have  been  inten^stin^  to 
trace  their  association  with  ulceration  of  tho  gums^  lis  the  excellent 
descriptions  of  the  pulmonary  symptoms  given  by  ilasfvcl  and  Buzzard 
seem  to  indicate  an  infective  rather  than  a  catiirrhal  origin  of  these 
lesions,  (f)  Pericarditis  with  abundance  of  sanguinolent  clfusiom  (tl) 
I>tarrha?a  usually  of  the  simple  irritative  form,  but  in  severe  land  epi- 
demicci  and  amongst  sea  men,  often  of  luemorrhagic  character,  in  consecjuence 
of  the  presence  of  dysentery,  (e)  Dropsy:  dropsical  n  denia  of  the  foot 
and  ankle  is  a  very  fref|uent  complication ;  rapid  efliision  into  the  whole 
of  the  lower  Hmh  on  one  eide  w^as  occasionally  oliaerved  during  the  epi- 
demic at  the  siege  of  Paris.  Ascites  rarely  occurs,  and  when  present  la 
probably  the  res  nit  of  renal  or  hepatic  disease.  Hyd  rf>thorax  and  hydmr- 
throsis  are  not  infretjuently  met  with. 

In  scurvy  there  is  not,  as  is  generally  supposed,  any  marked  tendency 
to  bleeding  from  inteinal  organs.  Epistaxia  occurs  more  frequently  than 
any  other  form  of  haemorrhage;  mehena  is  met  wiih  occasionally  as  a 
result  of  dysenteric  ulceration  or  of  the  action  of  strong  medicine; 
harmaturia  and  hannoptysis  occur  very  rarely. 

Patholog^ical  anatomy. — Our  knowledge  of  the  pathological  changes 
produced  by  scurvy  still  remains  very  imperfect,  notwithstanding  the 
researches  of  Duchck  and  the  caicful  oliservations  made  by  French 
pathologists  in  187L  One  importr^nt  point,  that  has  been  well  established 
by  the  latter,  is  the  exemption  of  iho  blood-vessels  from  morlrld  change. 
Another  point  which,  if  confirmed  by  further  inveatigations,  will  also  prove 
no  less  important,  is  the  observation  made  by  Leven  of  a  general  fatty 
degeneration  of  the  organs.  According  to  this  writer^  the  striated  fibres 
of  the  volunt^iry  muscles,  and  of  the  muscles  of  the  heart,  are  destroyed, 
and  are  replaced  l>y  fatty  granulations.  This  fatty  degeneration  also 
invades  other  organs,  such  as  the  kidney,  the  liver,  and  the  lungs  ;  the 
blood-vessels  alone  remaining  free.  It  is  very  probable,  however,  that  these 
changes,  which  have  escaped  the  notice  of  many  competent  pathologist-^, 
are  due  to  cjvchectic  or  other  general  morbid  conditions  asscwjiated  w^th 
scurvy  but  not  dependent  on  it. 

The  condition  of  the  body  after  de^th  from  scurvy  is  such  as  might 
be  expected  in  a  ease  of  cachectic  disease  marked  by  a  tendency  to 
hoemorrhagic  efliision.  An  interesting  fact,  to  which  attention  has  often 
been  directed,  is  that,  except  in  protracted  and  very  severe  crises,  there  is 
very  little  wasting  of  the  subcutaneous  fat  and  the  muscles.  De- 
composition sets  in  rapidly,  and  the  petechiie  and  ccchymotic  patches 
observed  in  the  skin  during  life  are  soon  obscured  by  post-mortem 
livid ity*  The  subcutaneous  tissue,  especially  in  the  lower  limbs,  is 
suffused  by  blood-stained  fluid,  and  here  and  there  arc  collections,  varying 


L 


scui^yy 


S99 


in  extent,  of  eHiisc-d  l>lood,  some  quite  black  and  others  of  a  piler  colour, 
from  cheny-red  to  yellow*  In  the  indurated  swellings,  such  as  those  so 
often  met  with  at  the  Wck  of  the  thigh  and  knee,  the  muscles  and  temJons 
will  be  found  embedded  in  a  tliiek  and  firm  clof^  and  the  muscles  within 
their  sheaths  studded  with  hiemoirha^ic  foci,  which^  like  the  extra- 
mose^ilar  etrusiLHis,  are  suft  and  ruddy  ivhen  recent,  and  pale,  tough,  and 
seal -like  when  of  long  standing.  Similar  deposit.%  though  of  much  less 
extent,  may  Ije  foiuul  in  connection  with  bones,  in  most  instances  the  tibia, 
just  beneath  the  periosteum;  and  also,  as  Inimermann  asserts,  within  the 
bone,  especially  in  the  midst  of  spongy  tissue,  Eftusions  are  sometimes 
fount  1  between  an  epiphysis  and  the  shaft  of  a  long  bone  in  a  young 
subject ;  and  also  between  the  ribs  and  thi'ir  cartilages.  Many  of  these 
effusions  do  not  consist  merely  of  altered  blonil  or  satiguineoug  Huid,  but 
of  a  himnona  and  phistic  material  which,  after  a  time,  is  traversed  by 
minute  vessels  which  may  be  readily  injected.  In  most  cases  of  mild  and 
uncomplicated  scurvy  the  visccia  present  but  few  morbid  appearances. 
The  lungs,  except  at  their  lower  lobes,  are  usually  collapsed,  pale  and 
aniemjc.  The  ca^'ities  of  the  heart  arc  sometimes  empty  ;  at  other  times 
they  are  distendc*!  by  dark-coloured  lilood  containing  soft  and  gelatinous 
clots.  The  organ  itself,  as  a  rule,  is  small  and  fiabliy.  In  many  cases  the 
only  marked  iiidications  of  a  scorbutic  taint  are  Inemorrhagic  s|>ots  scattered 
over  the  pleura  and  over  the  roots  of  the  large  vessels  of  the  heart.  The 
changes  observed  in  cases  of  grave  inflammatory  lesions  which  may 
involve  the  pulmonary  organs  in  scurvv  have  been  fully  described  by 
Buzxard.  Of  these  the  most  considerable  are  complete  engorgement 
of  the  Jungs  :  a  diflusiion  of  ecchymotic  de[>osits  w Inch  compjcss  and 
obliterat^i  little  liy  little  the  pulmonary  tissue,  and  often  form  large 
tliictuating    ttimours    com|)08cd    of   (luid    blood    and   gangrene.      Many 

'  medical  men  versorl  in  severe  scorbutic  attacks  have  matle  mention  of 
eflfusions  of  more  or  less  blood-stained  serum  into  the  pleural  and 
peri^^ardial  sacs.  Such  eflfusions,  it  seems,  take  pUicc  rapidly,  are 
generally  abiindiint,  and  alwnys  a^^sociated  with  fever  and  other  indica- 
tions of  inflammation.  Mention  hjis  been  made  also  of  similar  cflii- 
sions,  which,  however,  are  not  so  frequent,  into  the  alxlominal  ciivity, 
together  with  ecchymotic  spots  and  pat<;hea  on  Imth  the  p^irietal  and 
the  visceral  peritoneum.  The  abdominal  lesions  observed  in  seamen 
are  usually  such  as  are  due  to  tropical  diseases  :  to  dysenteric  ulctTation 
or  pigmentation  of  the  large  intestine  ;  a  swollen  spleen  ;  and  a  swollen 
and  an  engorged  liver.  Although  transient  albuminuria  is  not  of  infrequent 
occurrence  in  scurvy,  no  constant  morbid  change  nor  any  sftecial  scorbutic 
lesions  have  been  observed  in  the  kidney.  All  pathologists  agree  as  to 
the  rarity  of  any  intracranial  lesions  in  scurvy.  It  has  been  pointed  out 
by  Dr.  Buzzard  that,  considering  the  delicate  structure  of  the  l»rain,  it  is 
remarkable  that  scorbutic  lesions  occur  by  no  means  so  commonly  in  this 
organ  as  in  other  and  less  viLal  parts  of  the  economy.      Here  clinical  iind 

I  pathological  data  are  in  correspondence  ;  as  in  even  the  most  severe  cases 
of  scurvy  the  intellect  remains  clear  to  the  hist.     In  considering  the  few 
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disease,  there  are  well-marked  di8tiiictiong  between  the  two  affeetions. 
Purjmm  is  not  due  to  any  spcemJ  defect  in  diet^  nor  is  it  relievwl  liy  an 
increased  8ni>ply  of  autisoorbiirics.  It  is  charneterised  by  plethora  nit  her 
than  jtnymda,  and  shows  a  marked  tendency  to  cpistaxis  and  ljle<Mling  from 
internal  organs  ;  it  atfeet^s  ehierty  the  mucous  membrane  and  the  akin, 
whilst  the  iiiuseles,  lioncs,  and  siibentanemns  soft  parts  remain  free.  There 
is  no  swelling  of  the  gums.  The  cechymotic  spots  and  patches  are  more 
vivid  in  colour  and  more  generally  diffnsed  than  those  of  senrvy. 

It  would  hard!y  be  possible  to  mistake  spomdic  scurvy  for  hiemo- 
philta  ;  the  hitter  being  a  chronic  alTection  of  a  congenital  and  hereilitary 
character,  met  with  usually  in  young  subjects,  and  presenting  signs  of 
hiemorrhage  from  time  to  time^  usually  after  injury.  Three  other  Inemor- 
rhagic  afl'ections  have  in  the  diagnosis  of  scurvy  to  be  taken  into  con- 
aidemtion.  Those  are  leucoeytha^niisi,  splenic  antemia,  and  pernicious 
anaemia,  which  affections,  h'ke  scurvy,  are  preeeded  by  cachectic  con- 
ditions. Ijeueoeytha'mia,  indeetl,  in  some  rare  instiincea,  presents  ha^mor- 
rhagic  swelling  of  the  gums.  Sciir^^  would,  however,  be  set  aside  at  once 
by  the  presence  of  glamhilar  swellings,  of  splenic  enlargement,  and  of 
definite  excess  of  leucocytes  in  the  blood.  With  regard  to  pernicious 
anaemia,  which  resembles  scurvy  in  many  respects,  the  distinction  should 
rest  U|>on  the  chronic  course  of  the  former  disease,  the  absence  of  any 
flpecial  dietetic  fault,  a  marked  difference  between  the  waxy  pallor  of 
those  alTected  and  the  sallow  hue  of  the  scorbutic  subject,  and  the  exami- 
nation of  the  lilood  (art.  p.  408).  [For  "Splenic  Anaemia,'*  tkJc  p.  539  ; 
'*  Infantile  Scurvy,"  p.  604.] 

Prog"nosis*-^The  prognosis  of  a  case  of  scurvy  is  favourable  if  the 
attack  have  not  lasted  lotig,  if  there  be  no  visceral  complications,  and  if 
the  patient  c^in  bo  supplied  at  once  with  efficient  antiscorbutics  and 
placed  under  other  goofl  hygienic  conditions.  In  cases  of  prolonged 
scurvy  ileath  may  occur  from  prostration  and  general  loss  of  power. 
Ahundjuit  inflammatory  eflusion  into  the  pericardial  or  pleuml  sacs  must 
be  reganled  as  serious ;  although,  as  a  rule,  such  el^usiojis  disapi>ear  with 
remarkable  rapidity  under  the  influence  of  an  improved  and  antiscorbutic 
diet.  Dysentery  is  a  serious  complication ;  if  it  do  not  le«id  to  a  fatal 
residt  it  wiH  cert<iinly  retaixl  convalescence.  Notwithstanding  the  low 
mortfiiity  that  has  attended  scurvy  during  the  present  century,  care 
should  be  t4»ken  in  every  case  not  to  give  too  favourable  an  opinion ;  as, 
even  under  the  most  promising  conditions,  and  at  any  moment  in  conse- 
quence  of  a  moderate  museidar  effort, ^ — such,  for  instance,  as  that  of  sitting 
up  in  bed, — ^fatal  syncope  may  occur.  Persistence  of  a  normal  tempera- 
ture, a  tendency  in  the  hiemorrhagic  spots  and  patches  to  fade,  an  in- 
creased ffow  of  urine,  and  a  clean  tongue  are  all  to  be  regarded  as 
favourable  signs.  On  the  other  hand,  scanty  and  high-coloured  unne, 
an  increased  tendency  to  local  haemorrhages,  an  occasional  elevation  of 
temperature,  diarrhcea,  difficulty  in  breathing,  signs  of  cardiac  failure, 
are  all  to  be  regarded  as  indicationa  of  the  steatiy  persistence  of  the  scor- 
butic  attack* 
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Prevention. — If,  as  has  been  concluded,  scurvy  is  invariably  caused 
by  a  much  diminished  supply  or  a  total  al)scnce  of  vegetable  food,  then 
the  means  for  the  prevention  of  the  disease  must  consist  mainly  in  cor- 
recting this  fault,  and  in  ensuring  a  full  and  mixed  diet.  On  land  this 
question,  which,  except  in  children,  very  rarely  presents  itself  in 
times  of  peace  and  plenty,  becomes  one  of  pressing  urgency  in  war ;  and 
then  forms  one  of  the  greatest  difficulties  in  military  hygiene.  In  long 
sea- voyages  it  is  always  necessary  to  take  the  matter  into  consideration, 
and  to  endeavour  to  make  good  the  enforced  deficiency  of  fresh  vegetable 
food  by  the  supply  of  preserved  vegetables  and  fruits,  and  of  some  anti- 
scorbutic preparation.  Of  these  substitutes  for  natural  nutriment  the 
formpr,  though  not  the  more  efficient,  are  certainly  the  more  convenient  and 
trustworthy.  Lime-juice,  when  taken  day  after  day,  becomes  distasteful, 
and  often  disagrees  with  those  who  take  it ;  as  it  is  not  an  article  of  food 
there  is  no  certainty  of  its  being  regularly  consumed  except  under  such 
conditions  of  discipline  as  exist  in  the  Royal  Navy  and  in  large  mail 
steamers :  moreover,  in  spite  of  all  precautions  it  may  deteriorate  after 
long  storage  on  board  ship.  Notwithstanding  the  improved  means  of 
preserving  vegetables,  and  the  undoubted  value,  as  antiscorbutics,  of 
preserved  potatoes,  cabbages,  carrots,  and  so  forth,  they  are  still  much 
inferior  in  this  respect  to  vegetables  and  fruits  that  are  quite  fresh.  For 
this  reason  short  voyages  are  an  important  factor  in  the  prevention  of 
scurvy.  Dr.  Curnow,  alluding  to  the  decrease  of  scurvy  in  merchant 
ships  in  correspondence  with  the  increase  of  steam  shipping  and  the 
decline  in  the  number  of  sailing  vessels,  justly  points  out  that  more  rapid 
voyages  mean  more  frequent  supplies  of  fresh  food,  and  thus  eventually 
lead  to  the  practical  extinction  of  this  disease. 

Whenever  the  ship  touches  at  a  port  no  opportunity  should  be 
neglected  of  supplying  the  crew  with  fruits  and  fresh  vegetables,  and  in 
taking  an  abundance  of  these  on  board.  A  good  supply  of  preserved 
vegetables  and  of  lime-juice  on  board  ship  would  not  justify  any  neglect 
of  this  precaution. 

To  the  above-mentioned  antiscorbutics,  which  are  stnctly  of  vege- 
table origin,  may  be  added  milk,  which  contains  all  the  elements  required 
for  the  nourishment  of  the  body ;  and  also  certain  beverages  such  as 
malt  liquors  and  light  wines,  especially  claret,  tea,  and  very  probably 
cider  which  was  regarded  by  Lind  as  the  best  of  all.  Ihese  beverages  are 
remarkable  for  the  large  quantity  of  potash  which  they  contain  in  com- 
bination with  organic  acids.  Alcohol  not  only  fails  to  act  as  an  anti- 
scorbutic, but,  when  taken  freely,  is  undoubtedly  an  active  contingent 
cause  of  the  disease. 

It  is  necessary,  also,  to  tiike  into  consideration  the  means  liy  which,  in 
the  absence  of  efficient  antiscorbutics,  an  outbreak  of  scurvy  may  be 
averted.  These  should  consist  in  removing,  as  far  as  possible,  all  other 
conditions  that  interfere  with  the  maintenance  of  good  health ;  in  an 
endeavour  to  supply  good  and  nutritious  food,  particularly  fresh  or  well- 
preserved  meat ;  to  avoid  exposures  to  extreme  heat  and  cold ;  to  promote 
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moclemte  but  not  excessive  exercise ;  to  aiford  suitablo  clothing,  and  to 
mivintiun  good  ventilation  and  other  favoiiraMe  hygienic  conditions* 

Treatment,— The  treatment  of  scurvy,  provided  the  attiick  bo  free 
from  compliaition,  is  very  simple.  1  he  cliief  indications  to  observe  are 
the  supply  of  tliose  elements  of  food  which  have  liitherto  been  wanting, 
to  restore  strength  and  vigour^  and  lo  relieve  the  more  severe  local 
lesions.  In  most  cases  all  these  indications  may  bo  fnl filled  by  strictly 
dietetic  means  ;  the  scorbutic  taint  being  removed  by  the  free  use  of  fresh 
vegetalilea^  and  the  general  weakness  overcome  by  nouris?hing  and  readily 
assimilable  food.  Un-ler  such  tre^itment  the  more  serious  symptoms, 
such  as  those  of  plfnind  and  porieaitlial  effusions,  m  ill,  in  most  cases,  dis 
appear  together  with  those  that  are  Icrss  grave  and  more  su]>erficiaL  In 
dealing  with  a  scorbutic  piitient  care  must  Lie  taken  to  avoid  such  articles 
of  diet  as  might  intensify  any  complicating  afreet  ion,  pailicnlarly  dy.*?en- 
tery  ;  and,  in  the  second  plarc,  by  keeping  the  patient  in  the  reenmbent 
position,  to  prevent  syncope  or  fiudden  death*  The  local  lesions,  even  the 
most  severe,  usually  disappear  with  singular  rapiility,  and  by  the  end  of  the 
second  week  the  imtient  may  bo  restored  to  his  former  state  of  health* 
The  diet  shouhl  consist  of  a  free  supply  of  fresh  vegetable  (potatoes,  green 
vegetables)  with  omnges  and  other  succident  fruits,  and  eggs^  fresh  milk, 
strong  soups,  and  b«ef  tea  ;  to  these,  as  the  health  improves  anil  the  diges- 
tive organs  become  strouL^er,  may  be  addetl  chirken  and  lean  meat.  There 
is  no  need,  as  a  rule,  to  give  medicine  ;  nor,  if  a  good  supjdy  of  vegetables 
be  at  hand,  even  lime  or  lemon  juice.  In  complicated  cases  only  will 
it  Ifc  found  necessary  to  resort  to  medicinal  treatment.  Dysenteric 
diarrhoea  miist  be  met  l>y  appropriate  remedies;  and  in  a  case  of  extensive 
pleural  or  pel  icardial  eliusion  it  may  he  arlvisable  to  remove  the  fluid  by 
aspiration.  The  gums,  if  much  swollen  and  ulcerated,  should  bo  touched 
with  solid  nitrate  of  silver  orsvdphate  of  cop]>er  ;  or  be  brushed  over  with 
a  solution  of  one  pairt  of  chromic  aeid  in  five  parts  of  water.  If  there  bo 
^ny  scorbutic  ulceration,  the  swollen  and  sloughing  sore  should  be 
douched  three  or  four  times  a  day  with  cold  sterilised  Avater,  or  salt  and 
w*ater,  and  he  dressed  in  the  intervals  with  some  iron  lotion,  or  horacic 
ointment.  The  petecbiie  will  disappear  rapidly  and  need  no  local  tre«at- 
mcnt.  The  indurations,  if  they  remain  terubrr  and  show  l)Ut  little 
tendency  to  diminish,  should  be  treated  by  gentle  massage  and  the  com- 
profision  of  a  flannel  bandage. 

W.  Johnson  Smith. 
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INFANTILE    SCURVY 

Syn. — Scurvy  Bidets, 

Definition. — ^The  scurvy  of  childhood,  like  that  met  with  in  adults,  is  a 
morbid  condition  of  blood  and  tissues  due  to  defect  of  diet.  It  is  char- 
acterised by  great  and  progressive  anaemia,  tendency  to  syncope,  cachectic 
earthy  complexion,  marked  muscular  debility,  mental  apathy  and  depres- 
sion, sponginess  of  gums,  and  haemorrhages  into  various  structures, 
notably  under  the  skin  and  .periosteum  and  into  the  muscles,  especially  of 
the  lower  limbs. 

The  disease  has  a  definite  dependence  upon  the  privation  of  fresh 
food :  in  the  case  of  adults  usually  of  fresh  meat  and  fresh  vegetables  ; 
in  the  caae  of  infants  of  fresh  milk  or  other  fresh  food  which  supplies  the 
same  antiscorbutic  property ;  in  both  it  is  immediately  relieved  and 
rapidly  cured  by  the  administration  of  the  fresh  elements  which  have 
been  wanting. 

History. — ^The  existence  of  scurvy  in  young  children,  in  sporadic 
form,  apart  from  its  occurrence  in  common  with  adults  under  the  special 
conditions  of  epidemics,  has  only  been  recognised  within  a  comparatively 
recent  period.  It  appears  from  the  researches  of  Dr.  Barlow  that  isolated 
cases  of  similar  character  had  been  observed  and  recorded  in  Germany 
from  the  year  1859  to  1873,  by  Mohler,  Bohn,  Hirschspring,  and  Senator, 
as  examples  of  acute  rickets.  The  first  suggestion  of  their  real  nature 
seems  to  have  been  made  by  Dr.  Ingelov,  a  Swedish  physician,  in  recording 
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ably  quiet  and  contented  when  left  at  rest  and  undisturbed  by  move- 
ment or  pressure.  The  legs  especially  are  tender;  the  child  no 
longer  kicks  them  about,  but  keeps  ihem  drawn  up  and  still.  As  the 
condition  advances,  the  tenderness  becomes  extreme ;  the  child  screams 
out,  not  only  on  the  least  movement,  but  on  the  approach  of  a  hand  to 
touch  it ;  and  the  lower  limbs  lie  splayed  out,  and  absolutely  motionless, 
as  if  paralysed.  This  extreme  dread  of  touch  and  movement,  this  quasi- 
paralytic  stillness  of  the  limbs  are  together  almost  diagnostic.  On 
examining  the  legs,  swelling  of  the  periosteum  will  probably  be  found 
along  the  shaft  of  one  or  both  tibiae  above  the  ankle ;  the  thigh  bones 
may  be  affected  in  the  same  way,  and  there  may  be  oedema  of  the  dorsum 
of  the  foot.  In  some  instances  this  periosteal  swelling  is  slight  and  not 
apparent  at  first  sight;  in  others  it  is  palpable  and  at  once  attracts 
observation.  With  the  subperiosteal  changes  are  associated,  in  severe 
cases,  deep-seated  haemorrhages  into  the  muscles  themselves,  causing 
puffy  swellings  and  brawny  indurations.  In  certain  cases  these  are 
so  great  as  to  excite  the  suspicion  of  abscess,  and  they  have  led  more 
than  once  to  surgical  exploration,  which  has,  however,  revealed  nothing 
but  blood-clot.  There  is  no  heat  or  redness  of  the  surface,  no  sense  of 
fluctuation,  and  no  rise  of  body  temperature  :  the  temperature  is  normal  or 
subnormal,  except  in  a  few  instances  where  the  haemorrhages  are  large  and 
recent,  when  it  may  run  up  to  100°  to  102°  for  a  period  of  a  few  days. 

The  upper  limbs  may  be  unaffected,  but  there  is  often  some  swelling 
and  tenderness  of  the  forearm  above  the  wrist ;  and  more  rarely  on  the 
humerus.  Occasionally  other  bones  are  invaded  ;  similar  swellings  have 
been  observed  on  the  ribs,  on  the  scapulae,  and  on  the  skull.  In  one 
instance  under  my  own  care  the  chief  periosteal  swelling  was  on  the 
malar  bone.  The  joints  proi)er  escape,  although  periosteal  changes  near  the 
epiphyses  cause  a  fulness  just  above  them,  which  at  first  sight  appears  to 
be  connected  with  them,  and  is  not  infrequently  mistaken  for  that  of 
rheumatic  arthritis.  At  these  joints  also,  occasionally,  crepitus  due  to 
separation  of  the  epiphysis  from  the  shaft  may  be  detected ;  or  more 
rarely  fracture  of  the  shaft  itself.  In  some  instances  the  same  fractures 
are  found  close  to  the  juncture  of  the  ribs  with  the  cartilages,  giving  rise 
to  a  curious  depression  of  the  sternum  and  costal  cartilages  connected 
with  it,  as  if  it  had  been  driven  forcibly  inwards  towards  the  vertebral 
column.  A  similar  deformity  is  sometimes  observed  in  rickets  without 
known  scurvy ;  in  such  cases  there  is  no  fracture  of  the  rib  bones,  but 
acute  bending  only. 

As  these  signs  of  affections  of  bones  and  periosteum  are  manifested, 
the  anaemia  progresses  also,  and  the  complexion  assumes  the  sallow 
earthy  hue  so  characteristic  of  true  scurvy,  due  probably  to  diffusion 
or  deposit  of  altered  haemoglobin.  With  this  the  debility  increases,  the 
patient  becomes  more  limp  of  body  and  weak  of  back,  and  cardiac  power 
grows  more  impaired.  Other  characteristic  signs  also  begin  to  appear, 
notably  the  one  which  is  really  pathognomonic  ;  namely,  sponginess  of  the 
gums. 
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Spongy  gums  aro  swollen,  soft,  boggy,  purple,  haemorrhagic.  In 
severe  cases,  when  the  teeth  have  come  through,  they  become  so  swollen 
as  to  protrude  between  the  lips  in  livid  bleeding  lobulatcd  masses,  some- 
times so  largo  as  to  hide  the  teeth  altogether.  These  spongy  excrescences 
bleed  freely,  soon  begin  to  ulcerate,  and  exhale  the  horribly  putrid  odour 
met  with  in  sea  scurvy.  The  teeth  become  loose  and  frequently  fall  out. 
In  some  instances  the  gums  arc  so  tender  that  a  child  can  only  be  made 
to  take  food  with  difficulty.  "The  change  in  the  gums  is  not,  however, 
invariably  present.  If  the  incisors  have  appeared  there  is  almost  always 
some  purple  discoloration  to  bo  seen  at  their  base.  If  the  teeth  have 
not  appeared,  but  are  approiiching  the  surface,  the  same  purjjle  colour  is 
found  over  the  gums  which  cover  them,  or  minute  ecchymoses  appear 
there.  As  Dr.  Barlow  has  aptly  pointed  out,  the  manifestations  of  this 
condition  of  the  gums  depends  not  upon  the  severity  of  the  disease  only ; 
it  has  also  a  definite  relation  to  the  number  of  the  teeth ;  and  that  this 
is  strictly  analogous  to  the  sea  scurvy  of  adults,  in  which  disease  where 
the  teeth  have  fallen  out  the  portion  of  gum  in  relation  to  them  docs  not 
])ecome  spong\%  although  in  that  portion  in  relation  to  existing  teeth  the 
condition  is  fully  estiil)lishcd.  To  undergo  this  change  the  gum  must  be 
in  functional  relation  to  the  teeth.  Another  marked  and  characteristic 
feature  in  severe  cases  of  infantile  scurvy,  as  in  that  of  adults,  is  the  super- 
vention of  hiemorrhages  of  various  kinds  into  different  tissues  and  organs ; 
in  some  cases  as  petechial  spots  on  the  skin,  occasionally  as  larger  sub- 
cutaneous haemorrhages,  especially  on  the  trunk  and  lower  extremities ; 
sometimes  there  is  extravasation  into  the  loose  areolar  tissue  below  the 
lower  eyelid.  In  one  case  under  my  own  care  the  supervention  of  a  well- 
marked  black  eye,  which  suddenly  followed  a  fit  of  crying,  decided  a  pre- 
viously doubtful  diagnosis.  The  fragility  of  the  capillaries  in  these  cases  is 
further  illustrated  by  the  readiness  with  which  discoloration  and  bruise 
marks  aro  pro<luced  u|X)n  the  skin  by  slight  injury ;  such  as  the  pressure 
of  handling  or  the  blow  of  a  slight  fall. 

Occasionally  a  curious  phenomenon  appears  in  the  shape  of  sudden 
proptosis  of  one  eye,  with  slight  discoloration  of  the  upper  eyelid  and 
redness  of  the  conjunctiva,  due  to  hajmorrhage  under  the  periosteum  of 
the  orl)it.  The  hiemorrhagic  tendency  of  the  disease  is  further  marked 
in  some  cases  by  hnematuriiv,  which  is  ocaisionally  the  first  or  the  j)rincipal 
sign  of  the  supervention  of  the  scor])utic  state.  In  addition  there  may 
be  episUixis,  or  haemorrhage  from  the  bowel ;  but  these  occurrences  are 
not  common,  and  the  loss  of  blood  is  seldom  or  never  very  copious.  In 
some  of  the  slighter  c«ases  the  symptoms  of  the  disease  may  be  limited  to 
one  or  two  signs,  the  significance  of  wjiich,  when  occurring  alone,  may 
bo  overlooked  or  misinteqireted.  In  some  instances  hajmaturia  may  be 
almost  the  only  m:inifestation  in  addition  to  anaemia  and  muscular 
dc])ility  ;  in  others  orbital  haemorrhage  and  proptosis  may  be  the  only 
prominent  features.  More  frequently,  perhaps,  there  is  merely  slight 
purple  staining  over  the  gums  of  the  erupted  or  pushing  teeth,  with  some 
tenderness  of  limbs  and  general  anaemia  and  cachexia. 


FIG.  I. 
Infantile  Scuuvy 

Siiowiii},'  spongy  gums,  proptosis  of  right  eye,  external  strabisimis  due 
;..  iM»st  -  orbiUil  liccmorrhage,  witli  ecchymosis  and  oudema  of  right  upi>er 
oyolid. 

II.  D.,  a^t.  9  months.  Sole  diet  for  previous  six  months,  condensed  milk 
and  nialtLvl  farinaceous  food.      Drawn  from  life,  July  2G,  1895. 


FIG.  II. 

Infantile  Scurvt 

Showing  swelling  in  front  aspect  of  tibia  from  subperiosteal  hemorrhage, 
just  above  the  ankle,  with  oedema  of  ankle  and  foot 

From  the  same  patient  as  Fig.  L     Drawn  from  life,  July  26,  1895. 


FIG.  IIL 

Post-mortem  appearances  presented  hj  the  femur  and  surrounding  tissues 
in  a  fatal  case  of  infantile  scurvy,  namely,  hsemorrhages  and  masses  of  blood- 
dot  under  the  periosteum,  which  is  vascular  and  thickened ;  haemorrhage  and 
serous  infiltration  into  the  deep  muscles  adjacent ;  hemorrhage  into  the 
central  canal  of  the  bone,  and  fracture  of  the  shaft  near  the  epiphysis. 

Sketched  from  a  preparation  in  the  Museum  of  the  Hospital  for  Sick 
Children,  Great  Ormond  Street     From  a  case  of  Dr.  Barlow's. 
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There  are  no  doubt  cases  slighter  still,  where  the  only  symptoms 
are  tenderness  of  limbs  evidenced  by  irritability  and  intolerance  of 
handling,  with  perhaps  some  signs  of  rickets,  to  which  the  symptoms  are 
referred.  The  fact  that  in  many  instances  these  conditions,  so  closely 
associated  with  scurvy,  rapidly  disappear  upon  antiscorbutic  diet,  while 
those  more  particularly  identified  with  rickets  are  little  affected  by  it,  is 
very  suggestive  of  their  real  nature. 

This  characteristic  group  of  symptoms,  in  well-marked  examples  of 
infantile  scurvy,  accurately  correspond,  not  merely  individually  but  as  a 
composite  whole,  with  the  series  of  phenomena  met  with  in  the  epidemic 
form  of  the  disease.  The  pallid,  earthy  complexion,  the  progi-essive 
anaemia,  the  excessive  muscular  feebleness,  the  tendency  to  syncope,  the 
various  haemorrhages  and  their  seat,  the  haematuria  and  albuminuria,  the 
oedema,  the  swellings  of  periosteum  and  of  muscle,  the  extreme  tenderness 
of  limb,  the  special  implication  of  the  lower  extremities  are  the  same 
in  both.  The  fact  that  the. bones  suffer  somewhat  more  severely  in 
proportion  to  other  tissues  is  explained  by  the  great  formative  activity 
which  pervades  these  parts  in  infancy.  The  symptoms  are  indeed 
practically  identical  with  those  of  the  adult  with,  in  most  cases,  the 
signs  of  an  underlying  rickets ;  such  as  beading  of  the  ribs,  enlargement 
of  the  epiphyses,  head-sweats,  and  laryngismus.  In  most  instances, 
however,  these  signs  are  slight,  and  in  some  no  indication  of  rickets  can 
be  discovered. 

Course  of  the  disease. — The  course  of  the  disease  varies  according 
to  the  degree  of  its  intensity  and  development,  and  the  conditions  imder 
which  it  arises  and  under  which  the  patient  remains.  If  the  defects  of 
diet  in  which  it  has  its  origin  continue  imchanged,  and  the  hygienic 
surroundings  are  unfavourable,  the  patient  grows  steadily  worse,  the 
debility  and  anaemia  increase  and  become  extreme,  and  the  cachexia 
profound.  In  this  state  the  child  may  die  suddenly  from  haemorrhage 
into  some  \'ital  organ,  or  from  syncope,  or  from  more  gradual  exhaustion ; 
or  from  some  intercurrent  affection  such  as  bronchitis  or  pneumonia,  or 
diarrhoea ;  or  again,  an  acute  infectious  disease  may  prove  rapidly  fatal 
to  the  enfeebled  organism.  Occasionally,  without  special  treatment,  slow 
amelioration  of  the  disease  takes  place  after  a  time;  some  change  of 
food  in  the  ordinary  advance  to  a  wider  and  more  varied  dietary,  as  the 
child  grows  older,  leads  to  a  gradual  improvement  in  the  condition,  and 
the  symptoms  after  some  months  may  disappear.  Relapses  often 
occur ;  and  in  any  case  the  disease,  when  uninfluenced  by  treatment,  runs 
a  chronic  and  protracted  course,  unless  cut  short  by  some  fatal  accident 
or  complication.  If,  however,  the  nature  of  the  affection  is  recognised, 
and  proper  antiscorbutic  treatment  adopted,  improvement  is  immediate, 
and  recovery  so  marvellously  rapid  that  the  child  may  be  practically 
well  in  from  two  to  three  weeks.  The  swelling  of  the  limbs  subsides, 
tenderness  and  the  dread  of  movement  disappear,  the  child  begins  to 
move  its  limbs  again  voluntarily  and  to  sit  up  once  more,  the  haemor- 
rhages cease,  and  the  anaemia  and  cachexia  and  asthenia  quickly  decline. 
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Some  wasting  of  the  muscles  of  the  affected  limbs  remains,  and  for  some 
time  afterwards  hard  thickening  can  be  felt  round  the  shafts  of  the 
affected  bones.  If  fractures  have  occurred,  they  are  repaired  without 
obvious  deformity,  except  in  rare  cases,  when  they  take  place  in  the 
middle  of  the  shaft  of  a  long  bone ;  then  much  thickening  may  remain 
for  a  time.  In  the  end,  however,  the  recovery  is  final  and  complete; 
although,  where  accompanying  rickets  exists,  the  signs  of  this  condition 
may  long  persist  As  already  observed,  however,  the  rachitic  complica- 
tion in  these  cases  is  usually  slight,  and  but  rarely  severe  of  degree. 

Morbid  anatomy. — For  an  accurate  knowledge  of  the  morbid  changes 
which  are  associated  with  the  signs  and  symptoms  described,  we  are 
chiefly  indebted  to  the  careful  investigations  of  Dr.  Barlow,  who,  in  a 
paper  published  in  the  Medical  and  Chirurgkal  Transactions  for  1883,  has 
given  an  exhaustive  account  of  the  appearances  met  with  after  death, 
and  has  shown  conclusively  that  in  this  respect  also  the  conditions 
observed  are  identical  with  those  found  in  the  true  epidemic  or  sea  scurvy 
of  adults.  These  conditions  have  been  further  examined  and  confirmed 
by  other  observers  in  this  country  and  abroad,  and  again  by  Dr.  Barlow 
himself,  who  has  set  forth  the  results  in  the  Bradshaw  Lecture  for  1894. 
The  details  of  morbid  changes  given  below  are  largely  drawn  from  this 
source. 

As  will  have  been  gathered  from  the  previous  account  of  the 
symptoms,  the  principal  lesions  foimd  after  death  are  due  to  increased 
vascularity  and  extravasations  of  blood  into  various  tissues.  The  most 
extensive  and  important  of  these  are  foimd  in  connection  with  the 
periosteum,  the  bones,  and  the  muscles.  These  changes  are  most  common 
and  extreme  in  the  lower  limbs ;  but  they  are  met  with  also,  although 
less  frequently  and  in  minor  degiee,  in  connection  with  the  bones  of  the 
upper  extremities,  and  of  the  skull. 

The  periosteum  of  the  long  bones  of  the  leg  and  thigh  is  highly 
vascular,  and  blood  is  effused  more  or  less  extensively  round  the  shaft 
beneath  it,  detaching  it  from  the  bone  and  forming  a  thick  sheath  of 
blood-clot  between  periosteum  and  shaft ;  the  tibia  and  femur  are  usually 
most  affected  in  this  way  (Fig.  II.  of  Plate).  The  extravasations  corre- 
spond with  and  account  for  the  exquisitely  tender  and  sensitive  swellings 
observed  during  life.  In  some  cases  similar  haemorrhages  occur  under 
the  periosteum  of  the  humerus,  of  the  scapula,  of  the  ribs,  and  of  the 
cranial  bones,  corresponding  to  the  swellings  described  there.  One  of 
the  most  characteristic  of  these,  when  it  occurs,  is  the  extravasation  into 
the  loose  tissue  which  connects  the  roof  of  the  orbit  with  its  periosteum, 
and  accounts  for  the  curious  proptosis  which  has  been  described  in 
some  cases,  the  eyeball  being  thus  pushed  downwards  and  forwards. 
Haemorrhage  is  also  found  sometimes  in  the  loose  tissue  of  the  upper 
and  lower  eyelids,  causing  the  black  eye  of  which  mention  has  been 
made.  A  thin  layer  of  newly-formed  osseous  material  is  occasionaUy 
found  beneath  the  upraised  periosteum,  forming  a  bony  sheath  roimd  the 
shaft  of  the  long  bones,  or  a  similar  formation  of  delicate  bony  film 
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under  tlio  periostouoi  of  the  flat  bones,  such  as  the  scapnlti.  Hiemor- 
rhages  also  ttike  plate,  in  some  cases^  into  the  mcdnllary  c^-ivity  of  the 
long  bones  of  the  limbs  and  of  the  ribs,  forming  maasea  of  blo^^-clot 
there  ;  the  medulla  itself  being  soft  and  reildetietl.  The  musenlar  swellings 
(Fig.  IIL  of  Plate)  are  due  to  deep-sejited  extravasatioos,  especially  in  the 
muscles  of  the  lower  limbs,  which  are  also  sodden  by  serous  efTusioii,  wasteil, 
flabby  and  jmle.  In  rare  instances  haemorrhages  have  lieen  met  with  in 
some  of  the  joints^  and  niider  the  dtira  mater  of  the  skull ;  and  the  pur|»uric 
blotches  and  bruises  which  are  liable  to  follow  handling  are  also,  of  eoin-se^ 
hemorrhagic  in  nature.  Similarly,  extravasations  have  been  observed  in 
the  pleura,  the  lungs,  spleen,  intestines,  kidney,  and  mesenteric  glands. 
In  one  fatal  Ciise  under  my  care^  in  a<ldition  to  the  spongy,  bleeding  gums, 
there  were  extensive  haemorrhages  into  the  lung,  and  smaller  extravsisa- 
tions  and  eeehymoses  into  the  intestinal  mucous  membrane  and  into  the 
lymphatic  glands ;  the  bones  and  muscles  being  free.  Similar  c^ise^  have 
been  observed  by  others.  When  huimorrhage  into  the  central  canal  of  the 
long  bones  occurs,  the  bone  itself  suffers  so  that  the  compact  tissue  of  ita 
wall  becomes  absorbed  and  rarefied,  and  is  reduced  to  a  thin  shell.  A 
jimikr  condition  is  found  in  the  ribs. 

Another  characteristic  feature  of  the  morbid  changes  in  the  bones  in 
scurvy  is  the  occurrence  of  the  fractures  before  alluded  to.  These  take 
place  especially  in  the  rarefied  imperfectly  ossified  portion  of  the  long 
bones  connecting  the  shafts  with  the  epiphysis,  and  sometimes  a  little 
above  this ;  the  two  extremities  of  the  femur  and  the  upper  end  of  the 
tibia  are  the  most  frequently  affected  in  this  way ;  occasionally  the 
upper  end  of  the  humenis  shows  a  similar  fracture.  The  ribs  again, 
as  previously  noted,  are  occasionally  broken  away  from  the  costal 
cartilages.  The  fractures  are  due  in  part  to  the  weakening  of  the  shaft 
by  the  detachment  of  the  periosteum  by  the  haemorrhage  into  the 
medullary  canal,  and  by  the  extensive  absorption  of  the  trabecular 
structure. 

In  the  mouth  the  gums  are  seen  to  be  spongy,  swollen,  and  sodden 
with  serum  ;  and  perhaps  clotted  with  blood.  The  teeth,  if  present,  may 
be  loose  and  on  the  point  of  falling  out. 

The  viscera  show  no  morbid  changes  beyond  those  caused  by  the 
hemorrhages  which  have  been  detailed,  and  the  well-marked  aosemia. 
The  muscles  likewise  are  anaemic,  soft,  and  wasted,  while  those  of  the 
limbs  most  affected  usually  show  the  local  hfemorrhages  so  often  alluded 
to.  The  blood  is  watery.  In  the  majority  of  cases,  but  not  in  all,  the 
bone  changes  of  rickets  are  found  in  addition  to  those  of  scun-y. 

It  will  be  seen  that,  in  like  manner  with  the  symptoms  observed 
during  life,  the  morbid  changes  discovered  after  death  in  infantile  scurvy, 
namely,  the  various  haemorrhages  and  their  seat>  the  rarefaction  of  hones, 
the  fractures,  the  formation  of  bony  plates  under  the  periosteum,  differ  in 
no  respect  from  the  similar  changes  found  in  the  epidemic  scurvy  of  adults. 

Etiolog-y  and  general  patholog-y,— It  will  be  gatheretl  from  what 
has  gone  before  that  the  general  pithology  of  infantile  sciu-vy,  occurring 
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gpomdiciilljj  is,  in  its  symptoms  caiul  morbitl  aDatomy,  in  al!  essential 
points  tho  same  as  tbat  of  the  scurvy  of  adults.  The  original  view  of 
the  earlier  observers  In  Gerinany  that  this  atiection  is  an  acute  form 
of  rickets  has  proved  erroneous,  and  is  generally  ahiindoned.  It  was 
bascfl  upon  an  imperfect  acfjuaiutaiice  with  the  morltid  anatomy  of  the 
disease,  as  well  as  of  the  exciet  dietetic  comlitinns  under  which  it  adt^es. 
Although,  as  has  been  Bt;ited,  a  certain  degree  of  rickets  is  usually 
present,  this  is  not  a  constant  and  invariable  accompaniment ;  there  ia 
no  relative  correa|>ondence  or  proportion  between  the  degice  of  rickets 
and  the  degree  of  scurvy,  nor  indeed  lietween  it  and  the  supervention  of 
scurvy  at  alL  In  severe  and  advanced  cases  of  rickets  where  the  bone- 
changes  are  extreme  and  there  is  marked  c^icbexia,  with  lieatl-sv  cats, 
laryngiamus,  and  all  the  signs  of  severe  and  progressive  diaeyse,  llie  gums 
are  not  spong}',  there  are  no  subperiosteal  hLemorrhages,  no  muscular  or 
subcutaneous  extravasations,  no  hieniaturia,  no  ha-morrhages  elsewhere. 
Kickets  is  not  in  itself  hiemorrhagic  in  any  degree,  so  thai  the  scorbutic 
features  are  not  a  mere  manifestation  of  severe  or  acute  rickets.  More- 
over»  signs  of  rachitic  implications  may  be  altogether  absent,  iis  in  two  cases 
under  my  own  observation  recently,  and  in  a  similar  instance,  recorded  by 
Dr*  North  rup  of  New  York,  in  which  no  rickety  change  of  any  kind  could 
be  detected  on  post-mortem  examination. 

It  had  been  thought  possible  that  the  condition  might  be  one  of  purpura 
hiemorrhagica,  or  haemophilia  concurring  with  rickets.  The  lesions  found 
after  death  and  the  course  of  the  disease,  however,  are  widely  different,  and 
no  family  history  of  h[emophilia  can  be  traced.  Moreover,  as  has  been 
shown  above,  the  underlying  basis  of  rickets  is  not  always  present.  Again> 
the  disease  is  tvot  simply  the  purpuric  state  which  is  liable  to  supervene  in 
the  late  stages  of  Wiiating  disease,  for  the  subjects  of  it  are  not  merely  not 
nmrasmic  but  in  some  instances  fat  and  full  tissued ;  nor  is  it  the  hemor- 
rhagic stage  of  lymphadenoma  or  leukaunia,  for  there  is  no  enlargement 
of  lymphatic  glands  or  spleen  ;  nor  is  it  a  phase  of  congeniUil  syphilis, 
the  signs  and  history  of  which  have  been  wanting  in  all  the  ca^es  seen  by 
myself,  although  some  instances  have  been  recorded  in  which  this  condition 
was  concurrent.  The  evidence  of  the  real  nature  of  the  disease  is  com- 
pleted by  the  effect  of  full  antiscorbutic  treatment,  and  this,  added  to  that 
drawn  from  the  dietaries  of  the  chihiren  affected,  and  the  pathological 
changes  found  after  death,  is  conclusive.  There  is  nothing  in  the  whole 
range  of  medicine,  not  even  excepting  the  effect  of  thyroid  extract  in 
myxcedema,  more  striking  and  remarkable  than  the  immediate  and  rapid 
recovery  which  follows  the  administration  of  fresh  vegetalile  material  and 
other  fresh  elements  of  food  in  these  cases  of  infantile  scur^T".  Simple 
rickets  is  no  doubt  influenced  by  dietetic  treatment,  but  it  is  not  especially 
influenced  by  antiscorbuticB  j  moreover,  the  effect  of  diet  is  gradual  and 
follows  slowly,  in  marked  contrast  to  the  instant  and  immediate  am  el  10  ra- 
tion which  follows  in  the  case  of  scurvy.  Lastly,  diet  is  powerless  to 
arrest  the  haemorrhages  of  purpura  and  ha?mophilia,  or  those  of  lymph- 
adenoma  or  leukaemia* 
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Sporadic  infantile  scurvy,  then,  like  the  epidemic  affection,  the  so-called 
true  or  sea  scurvy,  consists  essentially  in  an  altered  and  depraved  condition 
of  blood,  which  gives  rise  to  an  enfeebled  and  fragile  state  of  the  capillaries, 
so  that  serum  readily  transudes  and  the  vascular  wall  easily  ruptures. 
Hence  follow  the  serous  infiltrations,  fibrinous  exudations,  and  haemorrhages 
which  have  been  described.  The  exact  nature  of  this  defect  in  the  blood 
which  is  the  immediate  cause  of  the  softness,  permeability,  and  fragility 
of  the  capillary  walls,  has  not  been  ascertained  with  certainty.  It  would 
appear,  however,  from  the  researches  of  Busk,  Garrod,  Kalfe,  and  others, 
that  the  alkalinity  of  the  blood  is  diminished ;  probably  because  neutral 
salts  such  as  the  chlorides  are  increased  at  the  expense  of  the  alkaline 
salts,  or  else  that  the  latter  are  absolutely  and  not  only  relatively 
diminished.  The  defective  alkalinity  leads  to  dissolution  of  the  blood 
corpuscles,  ecchymoses,  and  fatty  degeneration  of  muscles  and  secreting 
cells.  The  source  of  the  defect  in  the  blood  has  been  clearly  traced  to 
lack  of  fresh  food  and  notably  of  fresh  vegetable  food. 

Whatsoever  the  exact  nature  of  the  antiscorbutic  element,  it  is  clearly 
supplied  by  this  kind  of  food,  and  the  lack  of  it  sets  up  the  disease. 
The  scorbutic  state  arises  under  conditions  of  life  which  involve  such 
privation ;  as  on  long  voyages,  expeditions,  shipwrecks,  the  campaigns 
of  armies,  sieges,  or  famines :  and  it  is  intensified  and  fostered  by 
conditions  of  malhygiene,  by  hardship,  exposure,  foul  air,  want  of  light, 
and  probably  also  by  the  prolonged  use  of  salt  provisions. 

In  the  case  of  children  the  cause  has  been  traced  with  equal  certainty 
to  this  deficiency  of  the  fresh  element  in  food.  The  natural  ordinary  food 
of  infants  is  milk  alone.  Instances  of  children  becoming  scorbutic  when 
at  the  breast  are  limited  to  epidemic  scurvy,  and  no  case  of  the  kind  has 
ever  come  within  my  own  cognisance. 

With  the  exception  of  one  or  two  doubtful  cases,  of  which  the 
details  of  breast  feeding  and  diet  are  imperfectly  given,  the  only  instances 
of  scurvy  arising  in  sucklings  are  those  when  the  nursing  mother  has  been 
suffering  from  scurvy  at  the  time.  Similarly  no  case  has  come  under  my 
observation  in  which  scurvy  supervened  on  an  ordinary  diet  of  fresh  cows* 
milk  unaltered  by  peptonisation,  or  by  the  prolonged  heating  of  a  sterilis- 
ing process. 

Fresh  milk  must  necessarily  contain  the  antiscorbutic  element,  what- 
ever the  exact  nature  of  this  element  may  be ;  for  milk  is  the  source 
from  which  it  is  supplied  to  the  infant  organism.  A  careful  examina- 
tion of  the  conditions  of  diet  in  a  large  number  of  cases  confirms  this 
inference,  and  establishes  the  prime  fact  that  the  children  who  become 
affected  with  sciu'vy  have  been  brought  up  upon  a  diet  deficient  in  fresh 
milk.  In  37  cases  under  my  immediate  observation,  in  which  the  details 
of  feeding  could  be  ascertained  with  exactness,  it  was  found  that  in  the 
great  majority — namely,  in  27 — no  fresh  milk  at  all  had  been  given 
for  a  long  time  before  the  attack.  In  the  majority  of  these  none  had 
been  given  at  any  time ;  and  in  the  rest  only  at  the  commencement  of 
hand-feeding,  having  been  quickly  and  finally  abandoned  because  it  did 
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not  agree.  In  the  10  remaining  cases  a  very  small  quantity  of  fresh 
milk  had  been  given ;  in  4  of  these,  however,  for  a  few  weeks  only,  the 
children  having  been  previously  brought  up  entirely  on  dried  or  patent 
foods.  In  2  cases  only  out  of  the  whole  number  of  37  had  the  defect  of 
diet  been  in  any  degree  compensated  by  the  addition  of  fresh  elements 
in  the  form  of  a  small  quantity  of  raw  meat  juice.  In  a  few  cases  the 
food  was  entirely  limited  to  some  dried  farinaceous  preparation  made 
with  water  only.  In  the  greater  number  of  instances,  however,  the 
scorbutic  condition  arose  upon  an  exclusive  diet  of  one  or  other  of  the 
proprietary  preserved  foods,  consisting  of  malted  flour  mixed  with  dried 
animal  matter,  and  prepared  by  the  simple  addition  of  water,  without 
fresh  element  in  any  form. 

Next  to  these  in  frequency  come  the  cases  where  the  diet  has  been 
restricted  for  a  considerable  period  to  one  of  the  predigested  foods,  more 
particularly  the  pancreatised  farinaceous  foods,  in  which  the  milk  added  is 
pancreatised  in  the  process  of  preparation ;  or  upon  a  prolonged  diet  of 
peptonised  milk,  especially  peptonised  condensed  milk.  Simple  condensed 
milk  is  responsible  for  a  certain  number  of  cases.  In  a  larger  number 
still,  however,  the  disease  had  arisen  aft«r  the  continued  use  of  the  com- 
mercial preparation  of  so-called  "  humanised  "  milk — that  is,  milk  deprived 
of  a  portion  of  its  casein  and  sterilised  by  heat  or  other  methods  to  make 
it  keep. 

It  is  clear  that  the  process  of  peptonisation  or  pancreatisation  of  milk 
greatly  impairs  its  antiscorbutic  property ;  and  this  is  also  the  unmistak- 
able result  of  prolonged  heating  at  high  temperatures,  as  in  the  process  of 
preparing  condensed  or  desiccated  milk.  Although  no  cases  of  scurvy 
arising  upon  a  diet  of  simple  sterilised  milk  have  actually  come  under 
my  notice,  it  is  highly  probable  that  its  antiscorbutic  virtue  is  lessened 
by  the  process ;  and  leading  physicians  both  in  Germany  and  America, 
where  it  is  more  largely  used  than  in  this  country,  deprecate  on  this 
ground  permanent  feeding  on  milk  sterilised  in  this  way.  The  mere 
raising  of  milk  to  the  boiling-point  for  a  few  moments  appears  to  have  no 
serious  deteriorating  influence,  although  it  is  probable  that  its  antiscorbutic 
power  is  lessened  in  some  small  degree  by  this  minor  process. 

The  antiscorbutic  power  even  of  fresh  untreated  milk  is  comparatively 
•feeble,  far  less  than  that  of  fresh  vegetables ;  and  it  probably  vaiies  to 
some  extent  according  as  the  animal  from  which  it  is  drawn  is  fed  on  dry 
food,  or  grass  or  roots.  The  imperfect  power  of  milk  in  this  respect  was 
long  ago  noted  by  Dr.  Parkes,  who  investigated  the  point ;  his  conclusion 
was  generally  that  in  the  case  of  adults  one  pint  to  one  pint  and  a  half 
was  not  always  sufficient  to  prevent  scurvy  in  the  absence  of  fresh 
vegetable  food. 

The  relatively  slight  antiscorbutic  virtue  of  milk  is  further  exemplified 
by  its  slow  and  imperfect  curative  power  when  used  as  an  antiscorbutic 
agent  in  the  treatment  of  scurvy.  To  be  effective  it  must  be  given  in  large 
quantity.  This  fact  seems  to  explain  the  occasional  occurrence  of  the 
disease  in  children  who  have  milk  in  small  amount,  and  the  deleterious 
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effect  of  any  impairment  of  its  properties  by  peptonisation  or  ovGr-heating. 
In  addition  to  the  cases  which  occur  in  iufaiiey,  instances  are  recorded 
ill  older  chthlren  which  throw  jultlitioiijil  light  on  the  etiology.  In  five 
c.ises  of  typical  scurvy  in  children  after  infancj^  ohscrved  by  Dr.  Barlow, 
the  cJiuse  was  traced  to  a  curious  morbid  antipathy  to  vegetables  and 
to  meat. 

In  accordance  with  the  fact  that  the  majority  of  cases  of  scurvy  ocltit 
in  children  fed  upon  patent  fomk  and  peptonised  and  other  for-ms  of 
prepared  milk,  comes  out  another  curious  fact ;  namely,  that  the  diseiise  is 
met  with  chiefly  amongst  the  children  of  the  better  classes.  Although 
the  children  of  the  poor  are  by  no  me^vns  exempt^  the  dise^ise  is  much  less 
common  amongst  them  than  amongst  the  children  of  the  well-to-do. 

Of  the  thiily-scveii  cases  under  my  immediate  observation  during  the 
last  ten  years,  thirty-one  occurred  in  private  patients,  and  only  six  in  hoispital 
pitieuts  ;  and  the  experience  of  others  is  in  accord  with  this  statement. 
The  unequal  incidence  is  partly  explained  l>y  the  consideration  that  the 
artificial  foods  which  are  without  antiscorbutic  properties  are  chiefly  uscil 
by  the  well-to-do.  They  are  too  exijensive  for  the  poor.  The  {)oor, 
however,  use  largely  condensed  milk  and  farinaceous  nuiterials,  such  as 
corn  flour  and  other  farinaceous  preparations ;  the  first  is  feeble  in  anti- 
scorbutic  power,  the  latter  destitute  of  it  altogether.  The  reasf>u 
why  scurvy  does  not  follow  more  frequently  on  diet  of  this  kind 
is  to  be  sought  in  the  fact  that  the  children  of  the  p<x>r  begin  to  share 
the  fowl  of  their  parents  at  an  earlier  age  than  the  children  of  the  rich  \ 
thus  they  get  a  more  mixed  diet,  of  which  poUtoes,  one  of  the  most 
powerful  of  all  antiscorbutics,  usually  form  a  chief  part.  The  disease  would 
appear  to  lie  growing  more  ]*revaletitj  in  response,  no  doubt,  to  the  more 
extended  use  of  the  dried  and  peptonised  food  prejmrations  which  now 
prevTiils,  The  experience  of  the  American  physicians  is  to  a  like  effect. 
It  is  interesting  to  observe,  in  respect  of  the  relation  of  scurvy  to  rickets, 
that  this  prevalence  of  scurvy  amongst  the  rich,  as  compared  wdth  the 
poor,  is  the  exacfc  converse  of  the  position  of  rickets  in  this  respect ;  for 
rickets  is  most  prevalent  and  most  severe  amongst  the  poor.  The  chil<lren 
of  the  poor  grow  rickety,  the  children  of  the  rich  scorbutic.  The  co- 
existence of  rickets  in  the  majority  of  cases  of  infantile  scurvy  is  due  to 
the  fact  that  most  of  the  foods — as  notably  the  farinaceous  and  dried 
milk  foods — are  ri eke t-pr educing  foods  also,  deficient  in  fat  and  proteid 
and  phosphates  of  animal  origin,  as  well  as  M^anting  in  the  fresh  anti- 
scorbutic  element.  It  is  possible  also  that  the  pliysiological  activity  of 
periosteal  hone  growth  in  infancy,  and  its  vascularity,  may  bo  another 
factor  in  the  meeting  of  sciu-^y  and  rickets. 

Diag'nosis. — I'he  recognition  of  a  case  of  infantile  8ciir\y  is  not 
difficult  when  the  typical  signs  of  periosteal  tenderness  and  swelling,  and 
spongy  gums,  are  present  When  the  latter  sign  is  wanting,  as  may  be 
the  case  in  very  young  subjects  in  whom  the  teeth  are  not  yet 
pushing,  and  the  periosteal  affection  not  pronounced,  the  condition  is 
apt  to  be  overlooked,  or  regarded  as  one  of  rickets,  of  rheumatism,  or 
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of  simple  aiiaeinia  and  debility.  Even  in  severe  cases,  tlio  tenderness  and 
swelling  of  the  limbs  leads  not  seldom  to  a  mistttkcn  diagnosis  of 
rheumatisiM,  from  which,  however,  scurvy  may  be  distingiushed  by  the 
faeU  that  the  joints  are  free,  and  the  part  affected  is  the  shalt  of  the  bone 
above  it,  in  addition  to  the  other  symptoms  of  scurvy  present.  Another 
common  error  has  its  origin  in  the  motionless  stat43  of  the  lower  limlm, 
wh it'll  the  child  dreads  to  move  on  aeconnt  of  the  pain ;  this  inhibition  of 
movement  is  freqiiently  mistaken  for  pjiralysis^  so  that  in  many  cases 
infantile  scnrvy  is  diagnosed  as  infantile  paiiilysis.  In  other  insLanees, 
again,  in  which  the  tenderness  and  dread  of  movement  attract  attention, 
the  condition  is  regarded  as  one  of  tuberculous  affection  of  the  hip  and 
knee  joint  In  another  gronp  of  cases,  in  which  hsematuria  or  albuminuria 
are  the  symptoms  first  observed,  the  affection  is  regarded  as  a  form  of 
Brighi's  disease. 

Even  in  cases  where  tbc  gums  are  fnngons,  swollen,  and  bleeding, 
this  local  symptom  hiis  lieen  reganletl  as  the  sule  ailment,  and  the  ease 
judged  to  be  a  severe  form  of  stomatitis.  Similarly  cases  of  proptosis 
due  to  scorbutic  haemorrhage  may  be  regarded  as  cases  of  orbital  tumour. 

In  all  these  conditions  a  full  examination  will  seldom  fail  to  reveal  the 
true  nature  of  the  affection.  Even  if  there  be  no  sp  mginess  of  gums, 
the  perJoeteal  swelling,  the  exquisite  tenderness  of  the  limbs,  the  extreme 
dread  of  movement,  and  the  earthy  pallor  and  possibly  haemorrhages 
under  the  skin  or  elsewhere,  added  to  the  diet  history,  are  sufficiently 
distinctive.  If  the  gums  be  affected  also,  the  evidence  ia  complete,  and 
the  diagnosis  may  be  quickly  and  finally  confirmed  by  the  test  of  anti- 
scorbutic treatment. 

All  doubtful  cases,  especially  those  of  rickets  in  which  there  is  some 
limb  tendenress,  should  be  tested  in  this  way. 

The  prog"nosis  of  infantile  scurvy  is  almost  uniformly  favourable.  If 
the  dise^Lsc  is  duly  treated  before  extreme  symptoms  have  arisen,  recovery 
is  rapid  and  certain.  Before  the  nature  of  the  disease  was  generally 
recognised  the  rate  of  mortfility  nm  high.  In  the  first  series  of  thirty- 
one  cases  collected  by  Dr.  B<irlow  seven  proved  fatal,  or  upwards  of 
21  per  cent  Since  that  time,  however,  the  death-rate  has  fallen 
remarkably.  Out  of  thirty-nine  cjisl^s  under  my  immediate  ol)serva- 
tion  three  only  have  ended  fatally.  Of  these  patients  one  was  in  a 
condition  of  extreme  debility  \  the  child  took  food  with  difficulty,  and 
died  from  haemorrhage  into  the  lung  three  days  after  admission  to 
hospitiil.  In  the  second  case  the  condition  was  also  far  advanccfl ;  the 
child  was  fed  with  difficidty,  and  died  shortly  after  aflmission.  In  the 
third  case  the  disease  was  not  diagnosed  at  first,  and  the  pitient  was 
treated  surgically  for  a  supposed  almcess  of  the  femur.  It  is  to  be  noted 
that  all  the  deaths  occurred  in  hospital  patients  of  the  poorer  class,  in 
whom  the  disease  had  reached  an  extreme  degree,  under  unfavourable 
conditinna  of  life,  before  they  came  under  treatment.  In  two,  moreover, 
the  difficulty  of  treatment  was  greatly  enhanced  by  the  fact  that  the 
curative  agent  could   only  be   taken    sparingly,  owing  to  the  extreme 
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prostration  of  the  patient ;  and  death  took  place  under  these  circumstances 
before  sufficient  time  had  elapsed  for  the  amelioration  of  the  disease. 
In  the  third  case,  in  addition,  the  nature  of  the  disease  not  being  re- 
cognised, special  antiscorbutic  diet  was  not  administered. 

Danger  to  life  exists,  however,  in  aU  cases,  both  from  haemorrhages 
and  from  syncope,  until  the  condition  is  controlled.  In  no  instance 
within  my  knowledge  has  a  fatal  issue  occurred  after  a  week  of  anti- 
scorbutic diet. 

Treatment. — Prevention. — Since  the  disease  arises  from  the  persistent 
use  of  farinaceous  dry  foods  or  prepared  foods  containing  no  living  or 
fresh  element,  or  an  insufficient  amount  of  it,  the  obvious  means  of  pre- 
vention lies  in  the  avoidance  of  such  foods,  and  in  the  use  of  some 
aliment  of  which  fresh  milk  or  other  fresh  material  forms  at  least  the 
chief  part.  Experience  proves  further  that  milk  cannot  with  safety  be 
submitted  for  any  great  length  of  time  to  predigestion,  to  prolonged  heat- 
ing at  high  temperatures,  or  to  the  process  adopted  in  preparing  preserved 
"  humanised  "  milk.  But  to  raise  the  milk  to  the  boiling-point  for  a  few 
moments,  in  what  is  called  "scalding,"  does  not  appear  to  impair  its 
nutritive  value  or  its  antiscorbutic  power  materially. 

If  therefore  in  any  case  the  milk  of  the  mother  or  of  a  wet  nurse 
cannot  be  obtained,  and  diluted  fresh  cows'  milk  cannot  be  digested, 
the  food  in  use  should  be  replaced  gradually  by  fresh  milk,  or  some 
equivalent  of  fresh  living  material  should  be  added.  If,  that  is,  it  should 
be  found  absolutely  necessary,  on  account  of  digestive  troubles  or  other 
urgent  reason,  to  place  a  young  infant  upon  peptonised  milk,  humanised 
milk,  or  imncreatised  food,  or  on  any  patent  dried  food,  this  should  be 
regarded  as  a  temporary  expedient,  and  should  not  be  continued  for  more 
than  a  few  weeks.  The  prolonged  use  of  such  foods  is  a  fruitful  source 
of  impaired  nutrition  in  many  ways,  and  especially  of  scurvy ;  it  should 
be  replaced  by  fresh  milk  by  a  system  of  gradual  substitution.  This  can 
generally  be  effected  by  mixing  fresh  milk  with  the  food  used,  in  small 
quantity  at  first,  and  then  slowly  increasing  it  Should  the  child  be 
unable  to  digest  a  sufficient  amount  of  the  fresh  milk  in  the  course  of  a 
week  or  two,  the  lack  of  fresh  elements  may  be  supplied,  and  disaster 
averted,  by  the  addition  of  raw  meat  juice,  or  by  a  small  quantity  of  beef 
or  chicken  tea  in  which  potatoes  and  carrots  have  been  boiled  and 
strained  out.  Similar  precautions  should  be  adopted  in  the  case  of  older 
children  when  from  illness  or  other  cause  they  are  placed  upon  a  diet  of 
peptonised  or  sterilised  milk,  or  predigested  food  in  any  form,  or  upon 
any  dried  food  to  which  fresh  milk  has  not  been  added. 

Cure, — The  treatment  of  infantile  scurvy  consists  almost  entirely  in 
the  administration  of  fresh  foods  which  possess  the  antiscorbutic  virtue 
in  high  degree.  The  child  should,  if  possible,  be  placed  on  fresh  milk, 
which  may  be  raised  to  the  boiling-point,  but  not  sterilised  or  "humanised." 
Fresh  milk,  however,  as  pointed  out  previously,  possesses  only  moderate 
antiscorbutic  properties,  and  is  insufficient  alone  to  effect  the  rapid  cure 
of  scurvy ;  just  as  it  is  insufficient  to  prevent  it  if  given  in  small  quantities. 
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For  effective  antiscorbutics  we  must  have  recourse  to  vegetable  juices. 
Fresh  green  vegetables,  more  particularly  the  cruciferse  so  efficacious  in 
the  scurvy  of  adults,  are  not  available  in  the  case  of  young  infants  of 
from  six  to  eighteen  months  old,  the  period  during  which  the  disease 
usually  appears.  A  most  efficient  substitute  is,  however,  available  in 
potato,  which  Dr.  Baly,  in  his  experience  during  the  epidemics  of  scurvy 
at  Millbank  Penitentiary,  proved  to  possess  such  remarkable  antiscorbutic 
power.  Even  young  children  can  usually  take  potato,  properly  prepared 
and  administered,  without  digestive  disturbance.  It  should  be  well 
steamed  and  reduced  to  light  floury  powder  by  rubbing  through 
a  fine  sieve.  This  should  be  well  beaten  up  with  boiled  milk  until 
it  is  of  the  consistence  of  thin  cream,  and  should  be  added  to  the 
regular  food,  beginning  with  a  small  teaspoonful  to  each  bottle.  The 
quantity  may  be  gradually  increased  to  a  dessertspoonful,  or  even  a 
tablespoonful  in  the  case  of  children  above  a  year  old,  if  it  agrees. 
Another  effective  plan,  although  less  rapid  than  the  preceding,  is  to 
administer  the  vegetable  jiuces  through  the  medium  of  beef  tea  or 
chicken  tea,  in  which  potatoes  and  carrots  have  been  boiled  and  sub- 
sequently strained  out  A  small  cup  of  this  may  be  given  once  or  twice 
a  day. 

The  fresh  element  in  diet  should  be  further  strengthened  by  the 
addition  of  the  juice  of  raw  meat,  which  possesses  antiscorbutic  power, 
although,  like  milk,  not  in  high  degree ;  and  similarly  it  is  unequal  alone 
to  effect  the  rapid  cure  of  scurvy,  or  to  prevent  it  when  a  small  quantity 
is  the  sole  addition  to  an  otherwise  scurvy  diet.  This  comparative  feeble- 
ness of  raw  meat  juice  and  milk  in  antiscorbutic  power  have  sometimes 
led  to  erroneous  conclusions  as  to  the  nature  of  the  disease,  when  it  arises 
where  milk  or  raw  meat  juice  has  formed  a  small  portion  of  the  diet^ 
or  has  failed  quickly  to  relieve  it.  Milk  and  raw  meat  juice  are,  in  fact, 
only  efficient  when  given  in  large  quantity,  and  even  then  are  much 
less  active  than  vegetable  juices.  Raw  meat  juice  has,  however,  a  special 
value  in  these  cases  from  its  haemic  virtue.  It  contains  iron  in  the 
most  assimilable  form  in  its  haemoglobin,  and  is  the  most  powerful  of 
all  remedies  for  the  anaemia  constantly  present  and  often  extreme.  The 
juice  should  be  prepared  by  macerating  the  finely-minced  pulp  of  raw 
beef  in  an  equal  quantity  of  cold  water  for  half  an  hour,  and  then 
expressing  all  the  liquid  through  fine  muslin  by  twisting  it.  The  strain- 
ing is  necessary  to  avoid  danger  of  tapeworm  by  removing  possible 
hydatids.  It  should  be  fceshly  made  at  the  time  of  using,  for  it.  quickly 
undergoes  decomposition,  and,  if  kept,  acquires  poisonous  properties. 

Grape  juice,  orange  juice,  lemon  juice,  baked  apples,  are  useful 
adjuncts,  especially  in  the  case  of  children  above  a  year  old.  When 
potato  pulp  and  raw  meat  juice  are  given  and  well  borne,  the  result  is 
immediate  and  almost  magical.  If  the  gums  are  spongy  and  swollen,  all 
sign  of  this  disappears  in  the  course  of  a  few  days,  the  swelling  of  limbs 
goes  down,  tenderness  subsides.  In  the  course  of  a  week  or  ten  days 
the  child  no  longer  dreads  handling  or  moving,  and  in  a  fortnight  or. 
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three  weeks  is  pi-acticallj  wtrll— in  striking  contrast  to  the  slow  proo^ess 
of  simple  rickets  under  siniiUir  dietetic  treatment.  In  addition  to 
antiscorbutic  diet,  frenh  air  and  sunlight,  as  in  the  case  of  adult  scur^^, 
are  useful  aids>  although  diet  alone  is  cert*iinly  anrl  rapidly  curative. 
Little  local  treatment  is  required  beyond  wrapping  the  limbs  affected  in 
cotton  wool,  keeping  the  child  absolutely  at  rest  on  a  soft  pillow,  and 
preventing  the  movement  of  the  limbs,  which  muaejs  jxiin,  and  therefore 
wear  and  tear.  The  tenderness  may  be  relieved,  especially  if  the  limlis 
are  hot  and  uncomfortable  from  recent  j^eriostcjil  or  mnscukr  extrava- 
sation, by  the  application  of  waim  compresses.  As  a  rule,  however,  no 
local  applicatiotis  are  required,  and  such  measui'es  as  massage  or  stimulat- 
ing applications  me  actively  injunous. 

Drugs  are  not  required ;  diet  is  all-sufficient.  Depressing  remedieSj  such 
as  iodide  of  potassium,  often  given  with  the  mistaken  view  of  aiding  the 
absorption  of  the  effused  material  of  the  subperiosteal  swelling,  are  dis- 
tinctly harmfid  ;  and  itRltde  of  iron  is  little  less  objectionable.  Like  all 
the  iodides  it  is  depressant,  and  if  pushefl  far  enough  it  eventually  pro- 
duces in  children  a  cachectic  purpiuic  condition. 

Ckdliver  oil  and  steel  mne  are  useful  iri  the  later  stages  for  any 
underlying  rickets  which  may  exist.  In  the  active  stage  of  scurvy  they 
are  better  omitted,  as  they  are  apt  to  interfere  with  the  ample  ingestion  of 
fresh  food.  In  these  ciises  raw  meat  juice  is  better  than  any  iron  prepara- 
tion of  the  Pharmacopceia,  and  the  cream  of  fresh  milk  is  more  potent 
than  cod-liver  oiL 

W,  B.  Cheadlk 
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HEMOGLOBINURIA 

Synonyms. — Paroxysmal  hamiaHnuria ;  Intermittent  hcematinuria  ; 
Intermittent  hcemoglobinuria  ;  Paroxysmal  methcemoglobinvria. 

Definition. — Hsemoglobinuria  is  the  name  given  to  a  disorder  of 
which  the  most  prominent  symptom  is  the  occurrence  in  the  urine  of 
haemoglobin  or  methaemoglobin  resulting  from  the  destruction  of  red 
blood  corpuscles  in  the  general  circulation.  Various  other  names,  as 
above,  have  been  employed  for  the  same  pathological  process. 

Causation. — Destruction  of  the  blooid  corpuscles,  giving  rise  to  the 
appearance  of  blood  pigment  in  the  urine,  occiu^  under  various 
circumstances : — 

(i.)  Exposure  to  extremes  of  temperature ;  as  in  cases  of  sun-stroke, 
severe  bums,  or  frost-bite. 

(ii.)  The  absorption  of  certain  poisons  into  the  blood  through  the 
alimentary  or  respiratory  systems,  or  through  the  skin.  Among  these 
substances  are  sulphuric,  nitric,  hydrochloric,  pyrogallic,  and  oxalic 
acids;  arseniuretted  and  phosphoretted  hydrogen,  phenol,  naphthol, 
quinine,  nitro-benzine,  poisonous  fungi,  and,  perhaps  more  important  than 
all  of  these,  chlorate  of  potash. 

(iii.)  Transfusion,  especially  when  the  blood  of  an  animal  of  one 
species  is  conveyed  into  the  circulation  of  an  animal  of  another  species. 
In  such  cases  the  red  corpuscles  of  the  transfused  blood  are  broken  up 
during  their  passage  through  the  blood-vessels  of  the  animal  into  the 
circulation  of  which  they  are  received, 

(iv.)  The  disease  occasionally  occurs  also  as  a  complication  of  certain 
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specific  infectious  disorders,  such  as  scarlet  and  typhoid  fever ;  as  a  result 
of  certain  blood  diseases  such  as  septicaemia,  pyaemia,  purpura,  and 
scurvy;  and  of  some  unknown  pathological  condition  of  the  blood- 
forming  organs. 

(v.)  It  occurs,  again,  as  a  primary  disease,  the  so-called  paroxysmal 
haemoglobinuria,  which  is  generally  believed  to  be  due  to  a  previous 
invasion  of  the  system  by  syphilis,  malaria,  or  gout. 

Baynavd^s  disease, — Haemoglobinuria  is  not  infrequently  found  in 
association  with  Raynaud's  disease;  even  in  comparatively  mild  cases 
deadness  of  the  patient's  fingers  or  toes  and  occasional  "  mottling  "  of  the 
skin  have  been  observed  from  time  to  time.  On  the  other  hand,  many 
cases  of  Raynaud's  disease  have  been  recorded  in  which  at  no  period  of 
the  affection  could  blood  pigment  or  albumin  be  detected  in  the  urine. 
Notwithstanding  their  frequent  association,  it  may  be  doubted  whether 
there  be  any  relation  between  them  other  than  that  the  paroxysms  of 
both  are  apt  to  be  induced  by  the  same  cause ;  namely,  exposure  to  cold. 
In  the  one  case  the  nerves  and  walls  of  the  blood-vessels  suffer,  in  the 
other  the  blood  and  possibly  the  blood-producing  organs. 

Condition  of  the  urine. — This  malady  is  to  be  carefully  distinguished 
from  haematuria,  in  which  blood,  as  such,  is  found  in  more  or  less  intimate 
admixture  with  the  urine.  In  haematuria,  according  to  the  amount  of 
blood  present,  the  urine  will  be  smoky,  or  even  quite  opaque ;  and  under 
the  microscope,  blood  corpuscles  will  be  found  in  considerable  numbers, 
particularly  in  the  sediment  which  is  deposited  on  standing.  If  the 
quantity  of  blood  be  large,  coagulation  will  take  place,  giving  rise  to  the 
formation  of  a  definite  clot  in  the  urine.  In  haemoglobinuria,  on  the 
other  hand,  the  urine  is  generally  clear  when  first  passed,  although  on 
standing  it  may  become  more  or  less  turbid.  Its  colour  ranges  from  a 
light  pink  to  a  deep  scarlet,  brown,  or  black  colour,  according  to  the 
amount  and  state  of  the  pigment  present.  In  severe  cases  the  colour  may 
be  as  dark  as  that  of  porter.  Its  reaction  is  for  the  most  part  strongly 
acid,  and  on  standing  it  deposits  a  thick  precipitate  of  lithates,  with  which 
a  quantity  of  haemoglobin  in  an  amorphous  form  is  usually  mixed; 
occasionally  a  very  few  blood  corpuscles  may  be  detected.  The  presence 
of  blood,  however,  forms  no  integral  part  of  the  disease ;  it  is  merely  the 
result  of  slight  congestion  of  the  kidneys,  due  to  the  irritation  of  the  tubules 
by  the  passage  of  the  disintegrated  haemoglobin.  Occasionally  the  pre- 
cipitated blood  pigment  is  present  in  the  urinary  sediment  in  the  form  of 
minute  yellowish,  rounded  masses  which  may  be  aggregated  into  the 
form  of  chains  or  bunches.  Definite  casts  of  the  renal  tubules  com- 
posed of  this  material  are  sometimes  found,  but  in  all  probability  true 
hyaline  casts  do  not  occur.  On  rare  occasions  the  haemoglobin  (or  haematin) 
has  been  present  in  the  crystallised  form,  and  the  occurrence  of  crystals  of 
oxalate  of  lime  has  also  been  noticed. 

Should  there  be  any  doubt  as  to  the  true  nature  of  the  extraneous 
colouring  matter  in  the  urine  the  various  tests  for  the.  presence  of  blood 
or  its  derivatives  may  be  applied.     Examinations  by  means  of  the  micro- 
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Bcope  will  determine  the  presence  or  absence  of  the  refl  hlood  corpuscles ; 
although  it  is  well  to  remember  that  tlieir  shape  aritl  ennsistence  may 
varj  eonsidemhly  ^nth  the  reliction  and  specific  gravity  of  the  nrine.  If 
the  colouring  be  not  ym-y  intense,  special  search  should  ]»e  made  for  the 
corpuscles  in  the  sediment  deposited  on  standing.  If  none  be  found,  the 
guaiacum  test  for  blcKxl  pigment  may  be  applied ;  l>ut  the  test  is  somewhat 
faliacious,  as  the  siime  colour  reaction  may  be  obtiuned  in  the  presence  ui 
pua  or  mucuB,  The  only  really  trustworthy  evidence  will  be  afforded  by 
the  spectroscopy?,  by  which  not  oidy  can  1  he  presence  or  absence  of  blocd 
pigment  bo  determined,  but  also  the  actual  form  in  which  it  is  presenL 
III  making  the  spectroscopic  examination  care  must  be  taken  to  use  only 
such  a  strength  of  solution  that  the  light  can  easily  pass  through  it.  If 
the  colouring  matter  is  blood  pigment,  the  spectrum  of  haemoglobin  (Fig,  1, 
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Pio,  32.— Specttmof  hieinoglobiji  »nd  it^  dprivatirfl«.    (1)  Oxyhemoglobin  ;  (2)  ivdiirwl  hiPiui^ffloblB  5 
(3)  [riutbouiioglobiu  ,  (4)  acid  Iwt  uiatiii ;  (5)  nlkAlimi  banmtin  ;  (O)  roduced  aJkjLlinii  hu'rtiAlin. 

T^os.  1  and  2)  or  of  methiemoglobin  (No.  3)  may  be  seen.  The  latter 
is  almost  identical  with  the  spectrum  of  acid  ha^matin  (No.  4),  from  which, 
however,  it  can  bo  distinguished  Ity  addition  of  some  reducing  agent  to 
the  urine.  If  the  spectrum  1h3  <lue  to  methaemoglnbin»  the  pigment  will 
become  converted  into  reduced  haemoglobin*  which  gives  a  single  wide 
absorption  band  in  a  position  intemiediat^  between  the  two  hands  due 
to  oxyh*i?moglobia  If,  on  the  other  hand,  the  original  spectrum  were 
due  to  the  presence  of  acid  hiematin  (No.  4)»  a  single  intense  band  of 
reduced  alkaline  hjematin  (No.  6)  will  be  observed  on  the  \iolet  side 
of  the  sodium  line  between  D  and  E,  and,  in  strong  solutions,  a  much 
fainter  band  still  farther  towards  the  violet  end  of  the  spectrum. 

Owing  to  the  presence  of  hiemoglobin,  or  its  derivatives,  the  urine 
will  generally  contain  a  more  or  leas  considerable  quantity  of  proteid 
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which,  although  when  the  urine  is  heated  it  givCR  rise  to  a  coagiilum 
(reddish  browo  in  colour,  owing  to  the  pigment  entiinglorl  with  it),  is 
proKnhly  not  serum  albumin,  as  in  the  ordinary  forms  of  albuminuria, 
but  consists  for  the  most  part  of  globulin,  as  was  tirst  pointed  out  by  Sir 
WOliam  GulL 

Tlio  coagulum  formed  by  heating  the  urine  is  also  said  to  differ  from 
that  obtained  in  like  manner  in  the  urine  in  Brigbt's  disease,  in  that  it 
usually  float4*  on  the  surface  of  the  fluid  instead  i*f  sinking  immediately 
to  the  bottom.  The  proteid,  the  presence  of  which  may  be  demonstmted 
in  this  manner,  or  by  the  other  general  tests  for  Ijodies  of  this  nature, 
is  derived  from  the  splitting  up  of  the  ha&moglobiji  present. 

This  point  may  be  demonstrated  by  saturating  the  specimens  of  unne 
w^ith  magnesium  sulphate,  by  which  reagent  globubn  is  precipitated,  but 
not  serum  albumin.  The  specimens  should  be  left  some  time  to  ensure 
complete  precipitation  if  possible  ;  and  after  iiltration  the  filtrate  may  l>e 
trciited  with  a  further  quantity  of  the  salt,  and  filtered  again.  If  any 
serum  albumin  be  present  in  the  filtrate  it  will  bo  precipitated  by 
slightly  acidifying  with  dilute  acetic  aeid,  and  then  gradually  raising  the 
tem[>erature  to  about  80"^  C.  In  some  few  instances  a  certain  amount  of 
nephritis  may  be  associated  with  the  hscmoglobiiuiria,  in  which  cfise,  of 
course,  Beruni  albumin  would  be  present  in  the  urine  as  well  as  glol>nlin, 

Pathology.^^ — Hsemoglobinuria  is  prolmbly  always  the  result  of  the 
removal  of  hemoglobin  from  the  red  corpuscles  in  the  general  circulation. 
That  this  is  so  may  be  demonstrated  by  cupping  the  patient  and  leaving 
the  blood,  in  a  small  cylindricnal  glass  vessel,  in  a  refrigemtor  for  a  con- 
siderable length  of  time.  The  red  corpuscles  gradually  sink  to  the 
bottom,  when,  if  the  blood  has  been  obtainefl  during  an  attack  of  hierao- 
globinuria,  the  serum  will  he  tinged  with  a  more  or  less  deep  red  tint. 
A  simpler  methcK:!  of  testing  for  the  presence  of  free  hieraoglobin  is  to 
remove  serum  from  a  bHster  and  examine  it  with  the  spectroscope. 
Normally,  the  only  absorption  band  visible  when  blood  serum  is  examined 
18  a  dim  one  at  the  violet  end  of  the  spectnim.  about  the  F*  line.  This 
ia  indicative  of  the  presence  of  lutein,  to  which  the  colour  of  the  serum  is 
said  to  be  due.  If,  on  the  other  hand,  the  serum  has  been  obUiined  from  a 
blister  at  the  beginning  of  an  attack  of  hsemoglobinuria,  the  eharacteristic 
al).sorption  bands  of  haemoglobin  will  present  themselves,  their  intensity 
being  proportional  to  the  thickness  of  the  layer  of  serum  examined*  It 
was  formerly  taught  that  haamoglobirnxria  is  primarily  a  disease  of  the 
kidneys,  but  no  evidence  has  been  afforded  to  justify  this  opinion  ;  in  fatal 
cases  of  the  disease  no  definite  aJteration  in  the  structure  of  the  kidneys 
has  been  demonstrated. 

Toxic  ilcmoCtLOBINURIA,^^ — One  of  the  most  important,  because  the 
most  dangerous,  forms  of  the  diseases  included  under  the  general  name  of 
hsemoglobinuria  is  that  variety  which  occurs  as  a  result  of  poison. 

Mention  has  already  been  made  (p.  621)  of  the  different  ways  in 
which  hiemoglobinuric  intoxication  has  been  induced;   of  the  mode  of 
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its  cuusittion  but  littlt^  is  kiiowm ;  especially  as,  with  reganl  to  the 
majority  of  ihuse  toxit*  agents,  tho  recorded  instances  of  their  aetiou 
aro  hut  few  in  iiumlK>r.  It  ia  a  remaj^kalile  fact  that  the  employ- 
ment of  chlorat43  of  potash  hiis  been  followed  in  a  eonsidei-ahle  niimljer 
of  cases  by  a  severe  attack  of  ha^mn|;lnlnnnria,  which  has  often  resulted 
in  dc^ith.  Thus  it  was  iu  no  leas  than  23  out  of  27  cases  colk'ctcd  by 
Hofmeien  This  untoward  result,  indeed,  has  not  infrotfuently  ensued  on 
tho  ingestion  uf  unustially  large  doses  of  thia  drug*  whether  achiiinistered 
intentionally,  as  a  therapeutic  agent  or  with  suicidal  intent,  or  in  a 
strorjg  sobitioUj  intended  for  tise  as  a  gargle,  but  unfortunately  swallowed 
by  mistake.  The  urine  passed  in  these  cases  of  poisoning,  in  that  it 
cont;xins  a  largo  amount  of  the  dark  granular  debris  of  tho  broken- 
down  corpuselcB,  resembles  that  usually  seen  in  other  forms  of  haino- 
gloliiruiria.  The  amount  of  tnea  present  hits  also  often  been  enormously 
increased.  The  blood  ])igment  present  is  invariably  in  the  form  of 
methiemogloliin,  which  has  also  been  detected  in  the  circulating  blood — a 
point  in  which  this  form  of  hfemoghjbinuria  di tiers  from  the  paroxysmal 
variety,  Toinaselli  has  also  recently  ptit  on  record  a  number  of  cases  in 
which  syraptoma  resembling  paroxysmal  hfemoglobinuria  have  followed 
the  administration  of  quinine  to  certain  patients  who  were  tlie  suliject  of 
chronic  malaria ;  this  is  a  matter  of  no  little  importance,  as  this  drug 
is  often  employed  in  the  trejitment  of  btemogloliinuria,  es|>ecially  when 
attributed  to  malaria.  Tomaselb  believes  that  the  method  of  administra- 
tion, and  the  quantity  of  the  drug  employed,  have  little  bearing  on  this 
curious  idiosyncnisy,  whiih  sippears  indeed  to  be  more  or  less  trans- 
missihle,  since  several  members  of  the  B«ime  family  showed  the  same 
intolerance  uf  the  drug. 

Symptoms. — In  Tomaselli's  cases,  half  an  hour  to  a  couple  of  hours 
after  the  quinine  was  given,  the  patients  were  suddenly  seized  with  nausea 
and  shivering,  aeeonijuinied  by  a  considerable  rise  of  temperature.  Com- 
[ilaint  was  also  usually  made  of  a  feeling  of  weight  in  the  loins  followed 
by  an  imperative  need  to  void  urine,  which  when  passed  was  found  to  lj€ 
** sanguineous."  Not  infrequenlly  vomiting,  diarrhoea,  and  jaundice  also 
ensueil. 

In  chlorate  of  potash  poisoning  the  chief  symptoms  are  very  similar, 
the  patient  being  seized  with  Hgors  followed  by  vomiting  and  diarrhwa. 
Eventually  he  becomes  collapsed  and  comatose,  and  dies  after  a  variable 
interval.  The  fatal  dose  of  this  drug  has  been  set  down  in  the  adult  at 
from  three  to  four  drachms,  or  less,  in  the  twenly-four  hours ;  in  the  case 
of  young  chihlren  about  half  this  quantity  has  been  known  to  cause  death. 

Morbid  anatomy* — In  cases  of  toxic  hicmoglobinuria  the  kidneys  are 
gerjerally  found  to  be  of  a  more  or  less  unifonnly  dark  brown  colour ; 
imder  tho  microscope  tho  renal  tubules  are  seen  to  be  plugged  with  a 
brownish  granular  material  wliicli  is  often  found  also  in  the  ilalj>ighian 
capsules.  The  colour  of  this  materird,  anil  also  of  the  kidneys  generally, 
is  dtie  to  the  conversion  f>f  the  pigment  into  methajmoglobin.  No  constant 
change  has  been  noted  in  any  other  organ. 
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Tpeatment, — No  drug  is  known  to  exert  a  direct  infltifnce  on  htemcH 
globinuria.  Treatment  must  therefore  he  directed  to  removal  of  the 
cause^  if  this  l>e  possibL^  The  more  disturbing  symptoms  must  l«e  allayed^ 
and  the  patient  placed  under  such  favourable  conditions  as  warmth  and 
rest  in  bed. 

Infantile  n,i=:MaaLOBi:NTTHrA. — Occasionally  this  disorder  occut*s 
among  infants ;  in  some  cases  it  seems  to  alternate  with  true  haemal uHh. 
Usually  no  general  symptoms  are  present^  and  the  child  does  not  show 
any  signs  of  piin ;  the  only  imlication  of  anything  wrong  is  the  appeiir- 
ancej  at  more  or  less  irregidar  intervals,  of  blood  or  blood  i>igiiient  in 
the  urine.  Even  this  indication  is  wont  to  disappear  on  admission  to 
hospitiil,  where  eqnalile  temperature,  regular  and  proper  feeding,  and 
attention  to  the  di^i^estion  e fleet  the  patient's  cure,  at  any  rate  for  the 
time  beirtg.  This  atfection  seems  to  show  that  an  occasional  extra- 
physiological  destruction  of  corpuscles  may  be  a  result  of  improper  feed- 
ing, clothings  and  the  like  caretessness,  on  the  pirt  of  ignorant  or 
inattentive  parents.  The  proper  method  of  treatment  in  such  cases  is 
obviously  hygienic. 

Now  and  again,  however^  more  serious  outbreaks  occur,  such  as 
that  put  on  record  by  Winckel,  which  occurred  in  the  wards  of  a  lying- 
in  hospitid  at  Dresden  in  the  spring  of  187y. 

Here,  during  a  period  of  about  six  weeks,  twenty -four  ne^vly-born 
infants  were  attacked  with  a  form  of  hoemoglobinuria ;  of  these  no  less 
than  twenty-three  die4.  In  all  these  cases  the  8ym|>tonis  were  practically 
identical,  and  were  very  similar  to  those  met  with  in  tlie  toxic  form  of 
the  disease.  Thus  the  children  within  a  few  days  of  biith  showed  signs 
of  collapse,  and  the  sltin  acquired  a  yelhnvisb  tinge.  This  was  followed 
by  a  distinct  rise  of  temperature,  and  by  increase  in  the  pulse  and  respira- 
tion rate.  The  unne  was  somewhat  sciinty  and  brown,  the  contjiined 
pigment  proliably  consisting,  in  part  at  any  rate,  of  methapmoglobin^ 
Death  ensued  in  about  thirty-six  hours  from  the  beginning  of  the  illness. 
The  necropsies  revealed  considerable  enlargement  of  the  mesentenc 
lymph-glantis  antl  of  the  spleen^ — -the  latter  organ  being  somewhat 
tougher  than  usual  and  of  a  browner  colour.  The  kidneys  also  were  of  a 
brown  colour,  and  the  renal  tubules  were  plugged  with  masses  of  hsemo* 
globin. 

The  onset  of  this  affection  appeared  to  be  duo  to  a  raore  or  less 
complete  disintegnition  of  the  red  corpuscles  of  the  circulating  lihxid  ;  but, 
though  investigation  was  diligent,  no  stifficient  cause  ff»r  the  outbreak 
could  be  discovered.  It  is  not  improbable,  however,  that  some  bacterial 
infection  played  a  part  in  the  matter.  The  general  symproms  and  the 
post-mortem  appeanincos  all  pointed  to  a  toxic  cause ;  and  other  facts, 
which  appear  to  support  such  a  contention,  are  that  in  each  instaneo 
a  period  (f»f  incubation  ?),  of  about  equal  length  in  all,  elapsed  between 
the  birth  of  the  infant  and  the  invasion  of  the  system  by  the  disease; 
that  a  large  number  of  children  were  affected  within  a  comparatively 
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short  iwriDrl,  thus  giving  an  itulication  of  possible  infection ,   and  that 
the  disease  was  as  sudden  in  its  disappoarance  as  in  its  first  onset. 

Paroxysmal  H.^^MorrLoiiiNURiA.— Definition*— A  disease,  not  depend- 
ent on  any  knou  ii  una  torn  ii-al  lesions,  in  the  course  of  which  tlie  patient  is 
attacked^  at  more  or  loss  irregidar  intervals,  by  severe  rigors,  fi flowed,  after 
a  longer  or  shorter  pcrio*!,  by  a  discharge  of  urine  ranging  in  colour 
from  a  pinkish  hue  to  a  bright  scarlet,  or  even  black-brown ;  such  colour 
being  due  to  the  presence  of  a  quantity  of  blood  pigment  in  the  form 
of  huinioglohin,  or  of  one  of  it«  derivatives.  The  dise^ise  was  first  de- 
scribed by  Dr.  George  Harley  under  the  name  of  intermittent  hteraatnria, 
and  shortly  afterwards  by  Si r» William  Gull  as  intermittent  hiematinuritw 
To  Dr.  Pavy  we  owe  the  more  accorate  name  Paroxysmal  Hieraoglobinuria, 
now  generally  used. 

Causation.— In  some  cases  attacks  of  this  disease  may  occtir  even  in 
the  height  of  summer ;  nevertheless,  the  most  obvious  immediate  cause 
is  exposure  to  cottl  Such  exposure  in  the  first  instance  was  often 
extreme ;  Ittit  where  the  tendency  already  exists,  a  comparatively  slight 
chill  13  Butficient  to  determine  an  attack.  As  a  general  nde  the  patient 
is  free  from  attacks  during  the  warm  wea;ther ;  but  with  the  return  of 
winter  the  atlection  reappears,  although  even  then  the  malady  may 
remain  in  abeyance  as  long  as  confinement  in  an  equable  temperature  at 
home  or  in  hospitid  is  observed.  The  hability  to  attack  may  persist  for 
years  without  much  ai)y3arent  danger  to  life  ;  although  a  severe  scries  of 
paroxysms  may  serif>usly  <lepress  the  iitidity  of  the  sulTerer  for  the  time. 
Exhaustion  of  any  kind,  whether  mental  or  bodily,  over- work,  excesses  of 
the  tiihle  or  of  the  sexual  functions,  or  again,  want  of  proper  nourishment 
of  the  body,  whether  resulting  from  dysiiepsia  or  from  the  actual  depriva- 
tion of  footl,  undoubtedly  dispose  to  attack. 

The  disease  is  almost  entirely  confined  to  men,  usually  between  the 
ages  of  fifteen  and  fifty  or  sixty  years.  Attacks,  however,  have  hc^en 
reeoidcd  in  women  ;  and  in  eertidn  instances  the  disease  h<is  been  known 
to  occur,  in  its  most  typical  form,  in  chiMren  even  of  quite  tender  years. 
The  disease  has  probably  some  atfinity  to  syphilis,  whether  acquired  or 
congenital ;  a  definite  specific  history  has  been  forthcoming  in  all  the 
cases  that  have  come  under  my  own  observation. 

In  many  cases  there  h*ia  beer*  a  history  of  malaria  also  ;  although,  as 
this  form  of  h[emoglobinm*ia  is  apt  to  occur  in  malarious  countries,  the 
connection  between  the  two  diseases  may  have  been  assumed  to  be  more 
definite  than  it  really  is.  Gout  and  rheumatism  have  also  been  placed 
among  the  remoter  causes  of  the  disease. 

Symptoms. — Generally  after  definite  exposure  to  cold  the  imtient 
is  attacke<l,  at  a  longer  or  shorter  interval,  with  chilliness  of  the  ex- 
tremities, often  attended  with  dead  fingers  or  toes,  shivering  or  actual 
rigors,  pallor  and  roughness  of  the  skin,  general  sensation  of  cold,  and 
often  severe  headache.  He  may  complain  of  pain  or  difficulty  in  swallow- 
ing; although  there  is  usiuilly  no  Joss  of  appetite,  and  no  evidence  of 
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disease  either  in  the  thoracic  or  in  the  abdominal  viscera.  In  this  ciirl  v 
stage  the  temperature  of  the  body  is  usually  lowered  by  as  much  as  two 
or  three  degrees.  Within  from  half  an  hour  to  three  hours  a  quantity  of 
urine  is  passed  which  is  of  a  somewhat  high  specific  gravity,  of  a  red, 
brown,  or  black  colour,  clear,  acid,  and  containing  excess  of  urea  and 
abundant  albumin.  Occasionally  the  urine  is  turbid  when  passed,  and 
in  any  case  on  standing  it  deposits  abundant  sediment,  composed  for  the 
most  part  of  a  brownish  granular  matter.  Occasionally  some  of  the 
blood-pigment  is  deposited  in  a  crystallised  form  also.  During  this  period 
the  patient,  if  he  is  in  the  house,  usually  crouches  over  the  fire,  and  feels 
sick  and  giddy,  even  if  he  do  not  actually  vomit  A  reactionary  rise  of 
temperature  now  ensues,  which  may  reach  as  high  as    103°  F.      The 
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Chart  6.— Cliart  Hliowing  range  of  temperature  during  a  typical  attack  of  paroxysmal  hjemoglobinoria. 

whole  attack  usually  lasts  for  about  five  hours,  after  which  time  the  urine 
gradually  loses  its  specific  characters,  and  the  patient  very  shortly  seems 
to  be  restored  to  much  the  same  condition  as  that  in  which  he  was  before 
the  onset  of  the  paroxysm. 

Similar  attacks  will  reciu*  as  frequently  as  the  patient  is  exposed  tc» 
the  causes.  They  may  retiu'n  with  great  regularity,  and  sometimes  two 
or  three  attacks  may  occur  during  a  single  day ;  but  tliey  are  not  char- 
acterised by  the  definite  periodicity  which  is  seen  so  notably  in  ague.  If, 
on  the  other  hand,  the  patient's  surroundings  be  favourable,  attiicks  may 
be  postponed  for  an  almost  indefinite  period.  In  a  patient  subject  to  the 
disease,  the  skin,  particularly  of  the  face,  is  generally  of  a  somewhat 
sallow  colour,  which  is  apt  to  become  intensified  after  an  attack ;  so  much 
so  indeed,  on  occasion,  as  almost  to  simulate  jaundice.  Considerable 
anaemia  may  also  be  noticeable,  the  patient  sometimes  remaining  weak  and 


hui^niiil  in  the  intervals  of  att-ack ;  and  it  may  he  yossMe  l-o  observe 
€a|iill:iry  pulsation  on  thc^  lips,  such  as  is  often  obtainable  in  other  cases 
of  extreme  anijenim,  ami  gentirally  in  aortic  re^nrgitutioii, 

Pathology. — One  of  the  most  remHrkalile  features  of  this  disease  is 
the  enfirmons  and  often  extremely  rapifl  destriictidu  of  the  red  l)iood 
corpuscle**,  such  destruetiou  dejHjruling  appareruiy  on  the  diieet  influeiiee 
of  cold*  This  is  well  showti  in  the  Horiea  of  cx[»erimcnta  carried  out  by 
Dr.  Bristowe  and  myself,  in  which  the  blood  was  examined,  by  means  of 
the  hiemocytometer,  immediately  after  exposure  U:>  cold,  and  before  any 
blofxl  pigment  htid  Ix^en  ptissed  by  the  urine.  The  results  of  a  number 
of  eases  on  which  such  exanniiatii»ns  were  m^ide  were  so  far  i<icnlical 
that  a  large  decrease  in  the  Jiuml>er  of  eorpuacles  was  noticed,  varying 
from  129,000  t43  824,000  per  cubic  millimetre.  The  injurious  aelion  of 
cold  on  the  blooii  cojpuscles  was  further  shown  by  the  loss  of  eousistenca 
and  the  variability  of  size  and  shape  of  those  which  survived ;  by  the 
presence  of  granular  masses  of  htematin  in  I  he  ptlasma,  and  hy  the  tinting 
of  the  plasma  with  the  escaped  hfpmogloliin  of  the  corpuscles.  In  the  case 
of  three  children  who  came  under  my  observation  at  the  Great  Ormond 
Street  Ho.spital,  the  direct  influence  of  cold  was  specially  obvious,  antl  it 
raay  be  mentioned  that  two  a^lult  jKitients,  who  remained  for  a  consider- 
able time  in  St.  Thomas's  Hospital,  had  no  attack  while  there,  save  those 
which  were  brought  on  by  occasional  exposure  to  cold. 

The  extreme  rapidity  with  which  the  destruction  of  the  corpuscles  is 
effected  wm  shown  in  some  cases  by  the  examination  of  the  bloo<l 
immediately  after  the  patient  had  been  exposed  to  cold,  juid  before  any 
of  the  characteristic  symptoms  of  an  attack  had  been  observed  ;  but  there 
is  also  gi'ound  for  believing  that  the  destruction  of  the  corpuscles  goes  on 
at  a  diminished  rate  for  some  little  time  after  such  ex|KJSure.  The 
removal  of  pigment  from  the  corpuscles  does  not  usually  aiTcct  the  urine 
for  half  an  hum-  or  more  after  the  bei^^itining  of  the  exposure, 

A  proteid  is  excreted  with  the  pigment  which  ma}'  readily  be  shown 
to  be  globnlin  and  not  serum  albumin. 

Dr.  MacMnnn  has  put  the  statement  on  record  that  the  pigment 
invariably  consists  of  meth^emoglobin  ;  but  if  the  urine  be  dm wn  oti' 
from  the  V^ladder  by  means  of  a  catheter  at  frequent  intcrvuls  from  the 
onset  of  the  attack,  it  can  l>e  shown  then  to  consist  of  oxyhiemnglobin. 

Dr.  Druitt,  who  himself  ivas  the  subject  of  this  disease,  states  that  his 
urine  w;^s  of  a  bright  scarlet  colour  on  those  occfisions  when,  sulfering 
great  pwiin  from  the  irritability  of  the  bladder,  he  was  obliged  to  void 
urine  almnt  every  half-hour.  On  the  other  hand,  if  the  pigment  be 
allowed  to  remain  in  the  bladder  for  some  consideralile  time  in  contact 
with  the  acid  urine,  it  may  finally  liecome  converted  into  methamioglobin, 
or  even  into  acitl  h  ami  a  tin.  Experiments  show,  however,  that  it  invari- 
ably passes  through  a  preliminary  stage  of  meth*vmoghjbin  before  con- 
version info  acid  hiemutin.  Some  difficulty  in  distinguishing  these 
pigments  h;ts  evidently  lK*en  experienced  in  the  pist,  as  the  spectrum  of 
methijemoglobiu  and  that  of  acid  hfcmatin  are  practically  identical,  each 


showing  four  absorption  bands  (Hoppe-Seylcr)  ;  aUhoiigli  in  most  text- 
books only  three  bands  are  given  for  nicthiijiiioglobin.  In  specimens  of 
ytine  obtained  fnmi  persons  suflering  from  piruxysmal  bii?nioglobinuriii 
the  four  absorption  bands  are  generally  well  marked.  Tbis  fact  may 
have  led  to  the  conchisiun  that  the  pigmefit  voided  is  mid  ha-matin,  even 
in  cases  in  which  methttmoglobin  was  present  alone.  In  i>oint  of  fact, 
however^  the  degree  of  change  jippears  to  depend  solely  on  the  length 
of  delay  in  the  bladtkr  (or  perhaps^  in  part,  in  the  renal  tnbnies)  ;  so 
that,  according  to  the  time  which  the  urine  lisis  remained  there,  oxy- 
haemoglobin^  metliiemogloljin,  or  ovou  acid  ha?matin  is  obtained. 

Ha?moglobin,  the  colouring  matter  of  the  red  corpuscles^  is  known  to 
be  capibleof  existing  in  the  three  forms  of  uxy biemuglubin,  reduced  lui^mo- 
globin,  and  methiemoglobin.  These  diller  from  one  another,  not  otdy  in 
the  amount  of  oxygen  in  combination  but  also  in  the  colour  of  their 
solutions,  and  in  their  absorption  hpectnu  The  reHCtiun  of  the  first  two  of 
these  mcMlifieations  is  alkaline.  By  splitting  up  hii^moglobin  ha^matin  is 
produeeil  which  also  is  ca[iablc  of  existing  in  three  forms;  one  of  these, 
which  is  very  stable,  and  has  an  aeid  react ioiij  is  known  as  acid  hsernatin  or 
Inematin  in  an  acid  solution  ;  the  two  othem  possess  an  alkaline  reaction, 
but  dilfer  in  the  amount  of  oxygen  in  combination.  Meth.'emoglol>in,  on 
the  other  hand,  has  an  acid  reaction,  and  its  spectrum  is  almost,  though  not 
(luite^  identicid  ^vith  that  of  acid  htematin.  It  is  readily  distinguished 
from  this  body,  however,  as,  when  treated  with  a  reducing  agent  such 
as  ammoninm  sulphide,  or,  l>ettcr  still,  sodhim  hyposulphite,  it  is 
changed  into  reduced  hiemoglobifi,  while  aeid  hamatin  under  similar 
circumst4inces  yields  reduced  alkaline  hsematin.  It  is  evident  that  met- 
haemoglobin  must  be  nearly  related  to  haemoglobin,  although  there  has 
been  some  diversity  of  opirnun  on  the  subject.  Kecently,  however,  it 
has  been  proved  conclusively  that  it  contains  precisely  the  same  amount 
of  ijxygen  as  oxyha^moglolnn,  from  which,  therefore,  it  diflers  only  in  its 
closer  union  with  its  oxygen,  and  in  its  acid  i^eaction. 

It  is  noteworthy  that  not  only,  as  has  been  stated,  is  the  destmction 
of  blood  corpiiseles  rapid  and  enomious,  but  that  the  restoration  of  blood 
corpuscles  is  also  remarkably  rapid ;  experiment  has  shown  that  in  the 
comse  of  from  four  to  six  days  after  a  severe  attack  their  number  will 
have  risen  almost  to  the  amount  recorded  in  the  previous  interval  uf 
health.  It  appears  highly  probable,  indeed^  that  piroxysmal  hiemoglobin- 
uria  is  but  an  exaggeration  of  a  physiological  ]>henonienon.  The  red 
corpuscles  of  the  blood  are  constantly  undergoing  (h^struction,  the  pnxlucts 
of  this  destniction  are  used  up  in  the  system,  and  in  he^ikh  they  do  not 
appiar  in  the  mine  either  in  the  form  of  haemoglobin  or  of  albumin.  If, 
however^  the  destruction  oversteps  the  noniial  limit,  the  system  is  unable 
to  make  away  entirely  with  the  products  of  such  destruction,  and  albumin 
apjiears  in  the  mine.  If  the  destruction  be  much  above  the  limit,  even 
for  a  very  short  time,  tlien  oxyhfemogloliin  will  appear ;  or,  if  the  pig- 
ment ho  retained  in  the  tubules  of  the  kidney  or  in  the  bladder  for  any 
length  of  time,  met  haemoglobin. 
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Sir  George  Johnson,  Dr.  Mahomet,  Dr.  Ealfe,  and  others  have  called 
attention  to  the  fact  that  temporary  albuminuria  may  follow  cold  bathing, 
or  any  other  form  of  exposure  to  cold,  in  persons  apparently  healthy ; 
and  a  case  has  been  recorded  by  myself,  in  which  an  attack  of  hsemo- 
globinuria  followed  a  cold  bath  taken  after  exertion  at  tennis,  in  an  athletic 
man,  apparently  in  perfect  health,  who  has  never  had  any  symptoms  of 
renal  disoiise  either  before  or  after  this  solitary  attack.  Dr.  Kalfe  also 
showed  from  his  own  personal  experience  that  albuminuria  is  apt  to 
occur  in  persons  otherwise  apparently  healthy  after  exposure  to  cold, 
fatigue,  or  mentiil  worry ;  and — excepting  that  there  was  no  rise  of 
temperature — with  symptoms  practically  identical  with  those  character- 
istic of  hsemoglobinuria.  Indeed,  Balfe  expressly  stated  that  in  four  of 
his  cases  the  attacks  of  paroxysmid  albuminuria  occurred  in  persons  who 
had  been  subject  to  hsDmoglobinuria ;  and  he  considered  that  there  is  a 
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Chart  7.— Temperature  curve  in  a  case  of  paroxysmal  heemoglobinurlai 

definite  relationship  between  the  two  diseases.  It  appears  extremely 
probable  that  paroxysmal  globuliniu-ia  (which  name  appears  preferable  to 
the  more  usual  one  of  albuminuria,  at  any  rate  for  those  cases  which  are 
brought  on  by  exposure  to  cold)  is  a  latent  form  of  jmroxysmal  haemo- 
globinuria,  being  due,  as  in  this  latter  disease  but  in  less  degree,  to 
abnormal  destruction  of  the  red  corpuscles  in  the  blood. 

That  a  relationship  between  these  two  affections  actually  exists 
appears  to  be  proved  by  the  effect  produced  on  persons  subject  to 
paroxysmal  hajmoglobinuria  by  exposure  to  slight  degrees  of  cold.  Such 
exposure  is  often  followed  by  a  marked  elevation  of  temperature,  together 
with  comparatively  slight  but  unmistakable  destruction  of  corpuscles ; 
the  evidence  of  which  is  the  appearance  of  globulin  (not  albumin)  in 
the  urine.  This  relationship  is  well  brought  out  in  a  series  of  observa- 
tions made  by  myself  in  the  case  of  an  omnibus  conductor,  aged  41, 
who  for  two  years  previously  had  suffered  during  the  winter  months  from 
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occasional  attacks  of  paroxysmal  hsemoglobinuria.  In  the  accompanying 
Chart  6  it  will  be  seen  that,  as  judged  from  the  temperature  curve, 
the  first  exposure  to  cold,  which  consisted  in  the  taking  of  a  short  walk 
in  the  open  air,  resulted  in  less  constitutional  disturbance  than  did  a  second 
but  shorter  period  of  exposure  later  in  the  same  day. 

At  intervals  of  time,  designated  by  crosses  marked  on  the  chart, 
examinations  of  the  urine  were  carried  out,  the  results  of  which  are 
shown  in  tabular  form.  During  the  first  period  covered  by  these  observa- 
tions no  blood-pigment  could  be  detected  in  the  urine,  although  albumin 
(globulin)  was  found  in  easily  recognisable  amount. 


Tenii)eratarc. 

Pulse. 

Reap. 

Urine. 



Albumin. 

Blool-colouring  matter. 

Before  exposure  97  '8** 

None 

2  P.M.                   90  ^^ 

76 

U 

None 

2.15  p.m.             97-3" 

82 

18 

None 

2.30  p.m.             98-6*' 

73 

17 

Trace 

No  guaiacum  re- 
>  action,     and     no 

2.45  P.M.             98-8* 

85 

13 

Ijarger  trace 

3  P.M.                   98-8" 
3.15  P.M.             99"* 

85 
80 

15 
14 

Larger  trace 
One -tenth 

absorption-bands 

3.30  P.M.             99-2*' 

87 

16 

Fair  trace 

3.45  P.M.             99-2" 

82 

15 

Trace 

4  P.M.                   98-4" 

82 

14 

None 

Some  time  later,  after  the  s'^cond  period  of  exposure,  the  slightly 
higher  range  of  temperature  which  ensued  was  accompanied  by  the 
additional  presence  of  blood-pigment  in  the  urine. 


Pulse. 

Resp. 

Urine. 

TemiMjraturv. 

Albumin. 

Blood-c()luuring  matter. 

4.45  P.M. 

98-4' 

84 

17 

None 

None 

5  P.M. 

99-2'* 

87 

17 

Trace 

Guaiacum  reaction 

5.15  P.M. 

99-2^ 

76 

16 

Much 

Haemoglobin  (sx)ectro8CO|)e) 

5.30  P.M. 

99-8*' 

84 

16 

One-quarter 

Do. 

5.45  P.M. 

99-7° 

78 

17 

Less 

Do. 

6  P.M. 

99-4" 

73 

16 

Trace 

Do. 

6.15  P.M. 

99-4'* 

72 

16 

Trace 

Do. 

6.30  P.M. 

99-2' 

74 

16 

Trace 

Trace 

6.45  P.M. 

98-0" 

74 

16 

None 

None 

These  results  accord  to  some  extent  with  the  experiences  of  Ponfick, 
who  has  shown  that,  whilst  an  injection  of  large  quantities  of  haemoglobin 
into  the  blood  causes  haemoglobinuria,  the  injection  of  small  quantities 
causes  no  such  elimination.     It  seems  a  legitimate  inference,  therefore,  that 


when  the  im wonted  dest ruction  of  red  CDrptiseles,  the  cixnso  of  wlvich  has 
lyean  ex|>usuro  to  cold,  is  companitivcly  sligiit,  the  pmtoid  moiety  of  tho 
ha?moglol>in  alone  appears  temporarily  iji  the  urine ;  the  colouring  matter 
of  the  effete  corpuscles,  oi»  the  other  harid^  licing  tised  up  in  the  system, 
proKably  by  conversion  into  bih'ary  an<l  uriiuiry  pigments.  When,  liow 
ever,  the  destruction  is  more  extensive,  htemoglobin  is  discharged  as 
8ueh. 

In  the  light  of  these  arguments  it  i^  not  necessary  to  asj*ume  that 
either  of  thejie  alToutions  is  ilependent  upon  disease  of  the  kidneys,  which 
appesr  to  act  merely  as  the  organs  for  the  elimination  of  the  excess  of 
effete  products  with  which  the  blood  is  charged. 

It  must  be  admitted,  however,  thutj  although  the  destruction  of  red 
blood  corpnscles  is  the  most  obvioUis  feature  of  jiaroxysmal  hfemoglobinuria, 
there  is  very  stmng  evidence  to  show  that  there  is  some  unteceilent 
peculiarity  of  the  ldoo<l  corpuscles  themselves  Avhieh  render:=i  them  nndnly 
sensitive  to  the  inilnenee  of  cold,  seeing  that  in  the  healthy  man  an  equal 
degree  of  exposure  is  tpiite  incompetent  to  tiring  al>out  such  a  result. 
AccoRlin;^  to  Muni,  the  cause  is  to  be  sought  in  the  diseased  corulition 
of  the  blood  forming  organs,  which  renders  tlie  corpuscles  less  resistant 
to  cokl.  Thiw  is  b<»rne  out  by  the  fact  that  under  the  inicro8co|>e  the 
lilotKl  corpuscles  do  not  run  together  into  rouleaux  in  the  normjil  matujer, 
even  when  there  has  l>een  no  imroxysm  for  some  time  ;  while  their  con- 
sistence seems  to  he  lessened,  as,  in  preparations  for  the  microscope,  the 
slightest  piessure  on  the  cover  glass  is  often  sutlicient  to  make  them 
assume  all  kinds  of  fant*istii:  shapes.  One  cause  for  this  chronically 
diseased  conilition  of  the  blow!  forming  organs  may  prol>ably  be  found 
in  the  effects  of  syphilis,  as  has  ahe^dy  been  suggested  by  Mtnxi,  Rirlow% 
and  othei-s.  As  liearing  on  this  point  it  is  of  interest  to  note  that  in  all 
my  own  CJises  syphilis,  either  primary  or  congenital,  had  been  present. 
It  is  hardly  possililo  to  look  upon  such  an  occurrence  as  a  mere 
coincidence. 

As  far  iis  our  knowledge  at  present  extends,  pLiroxysmal  haemoglobin- 
uria  appears  to  depend  on  two  main  factors: — 

L  A  lesseneil  power  of  resistance  on  the  part  of  the  blood  corpuscles, 
due  to  some  defect  in  the  bloovl- producing  organs, 

2,  A  tendency  on  the  part  of  the  corpuscles  to  break  down  in  the 
gonenil  circulatidn  under  the  influence  of  cold,  foUowetl  by  the  appearance 
in  the  urine  of  the  products  of  such  haemolysis. 

This  tendency  to  disintegration  of  the  corpuscles  is  apparently  the 
result  of  an  imperfect  power  of  production  in  the  Idood -forming  organs, 
causetl  in  turn  l>y  the  Imneftxl  inHuences  of  syphilis,  or  possibly  of  malaria, 
gout,  or  rheumatism. 

Treatment, — Seeing  that  the  paroxysms  of  this  disease  appear  to  be 
determined  ft>r  the  most  |i.irt  by  exposure  to  cold,  the  oVtvious  intlicatinn  is 
to  keep  the  patient  as  iinuh  as  fR>ssible  iTi  a  warm  and  ei| liable  temperature. 
This  is  to  be  done  in  severe  weather  by  confinement  to  the  house,  and  by 
protecting  the  body  from  the  eflects  of  possible  dmughta  by  means  of 
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wtirni  clothing,  wliirh,  OKpccially  aa  regards  the  iinder-giirmeriLs,  should  be 
of  wouL  JItjals  should  he  reguhir  and  ample,  but  the  food  should  be  of 
an  eiisily  digestible  kind.  Alcoholic  drinks^  eap^idally  wine  and  spirits, 
unless  much  dihited,  should  l>c  avoided,  as  they  tend  to  produce  a  tomporary 
dilatation  of  the  fiij[>erficial  tapillarius  of  the  skin,  which  may  brijig  about 


sli)^ht  Ici 


a  siigni  lowering  of  the  ImhIv  tempt;r*ature.  Worry  of  mind  or  brxly 
shoukl  be  a v« tided  as  much  \%i^  possible,  and  the  patient  should  keep  early 
hours,  BO  as  to  esciipe  the  imprisonment  in  heiited  rooms  which  appears 
almost  iosepuable  from  evening  entertiiinments.  But  only  by  removal 
to  a  warmer  climate  than  that  of  England  can  there  be  a  reasonable 
prospect  of  curing  the  disease. 

The  attack  will  probably  be  relieved  if  the  patient  retire  to  bed 
immediately  it  threatens.  He  must  be  kept  warm  l>y  every  possible 
mCEinSj  such  as  a  sutficiency  of  bed-clothes,  and  hot  bottles  in  the  bed. 
Whether  excessive  thirst  be  present  or  not,  a  cup  of  hot  soup  ivill  prob- 
ably be  found  both  pleasant  and  useful 

Probably  but  little  good  is  to  be  obtained  from  treatment  by  drugs, 
although  both  quinine  arjd  arsenie  have  by  some  been  vaunted  almost  as 
specifics  for  the  disease.  On  the  other  haml,  I  must  repeat  that  Tom;iselli 
has  shown  that,  in  some  instances,  the  administration  of  fj inline  hiis 
appeared  to  induce  an  attack  of  hasmoglobinuria.  If  quinine  be  employed 
it  should  be  given  in  full  doses,  but  no  considerable  benefit  can  be 
expected  from  it  in  severe  cases. 

As  frrim  the  constant  drain  on  the  blood  system  a  certain  amount  of 
anaemia  is  usually  present,  this  symptom  should  be  met  l»y  an  admiinstm- 
ticm  of  iron^  either  alone  or  combined  with  arsenic  or  digitalis.  Seeing 
that  syphilis  is  present  in  a  considerable  proportion  of  cases,  iodide  of 
jK*tassium  and  the  various  forms  of  mercury  should  invariably  be  em- 
ployedj  when  for  this  reason  their  use  is  indicated  ;  in  some  inst^mces, 
indeed,  permanent  cure  has  followed  this  method  of  treatment. 

S.  MONCKTON  COPEMAN, 
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LEUCOCYTH^MIA 

LEUCOCYTHiEMlA,  or  Leuchsemia  (Gor.  Leukiimie),  may  be  briefly  described 
as  a  disease  in  which  there  is  great,  and  usually  permanent,  increase  in  the 
number  of  leucocytes  in  the  blood,  associated  with  greater  or  less  anaemia, 
and  with  peculiar  changes  in  the  spleen,  bone-marrow,  lymphatic  glands, 
or  other  organs,  these  being  affected  in  various  combinations.  Further, 
the  leucocytes  are  not  only  increased  in  number,  but,  taken  as  a  whole, 
are  altered  in  character  also. 

Introductory. — Though  conditions  which  can  now  be  identified  as 
cases  of  leucocythaemia  had  been  described  before,  the  definition  of  the 
group  of  symptoms  of  which  it  consists  dates  from  the  independent  and 
almost  simultaneous  publications  of  Hughes  Bennett  and  Yirchow  on  the 
subject.  In  October  1845  the  former  recorded  a  case  which,  from  the 
microscopical  characters  of  the  blood,  he  described  as  one  of  "  suppuration 
of  the  blood,  with  enlargement  of  the  spleen  and  liver  "  ;  and  a  month  later 
Virchow  gave  an  account,  under  the  title  "  white  blood,"  of  a  similar  condi- 
tion in  which  he  noted  the  association  of  splenic  enlargement,  epistaxis, 
and  a  peculiar  richness  of  the  blood  in  leucocytes.  In  both  of  these  cases 
the  important  changes  were  observed  after  death.  Afterwards  Bennett 
gave  the  name  kucocytheemia  to  the  disease,  whilst  Virchow  called  it 
leukaemia.  A  short  time  after  his  first  case  Virchow  observed  another  in 
which  the  Icucocythajmic  condition  of  the  blood  was  associated  with 
enlargement  of  the  lymphatic  glands,  whilst  the  spleen  was  only  slightly 
enlarged ;  and  in  subsequent  papers  he  drew  a  distinction  between  a 
lympJujik  form  of  the  disease  in  which  there  is  an  admixture  in  the  blood 
of  leucocytes  from  the  enlarged  lymphatic  glands — "  lymphaemia,"  and  a 
splenic  form  in  which  ho  believed  the  excess  of  leucocytes  to  be  produced 
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m  th<^  enlurgt'd  spleen— '^apleiiaemia  " ;  the  eellis  in  the  lilood  being  of 
smaller  sizo  m  the  former  tluiii  in  the  latter  v;inet\\  NetimariTi,  in  IS 70, 
nut  long  after  his  discovery  of  iiuelejited  red  corpuscles  iu  the  linne- marrow, 
found  thut  tliia  tissue  is  often  profoundly  altertfd  in  cases  of  leucoeytliHivmia, 
and  this  ch.uir^o  ho  regarded  as  primary.  After  much  rliscnssion  of 
Neumann's  views  a  nwhtilunj  form  was  adtled.  A  considerahle  amount  of 
confusion^  however,  arose  from  this  cUissitication  of  cises  according  to  the 
*  organs  affected,  as,  according  to  this  nomenclature,  must  cases  were  founil 
to  be  of  a  mixed  kind. 

Renewed  interest  in  the  subject  was  aroused  by  the  researches  of 
Ehrh'ch  and  others  on  the  characters  of  the  cells  in  the  bloofl  and  their 
reactions  to  various  anibne  stains  ;  and  much  of  the  work  in  recent  years 
has  been  along  the  same  lines.  The  geticJal  result  has  been  a  tendency 
to  take  the  characters  of  the  bnicocytes  in  the  blood  in  leuet)cytb;endH  as 
the  l>asis  of  distinction  in  different  Ciises,  and  this  method  appears  to  me 
to  be  justifiable. 

Within  recent  years  special  attention  has  also  been  directerl  to  the 
more  acute  forms  of  the  disease;  and,  iu  corisefjuence,  cases  which  foi  inorly 
woidd  have  been  overlooked  have  been  identified  as  cases  of  leuco- 
cythiemia.  Though  the  disease  is,  as  a  rule,  very  cbrouie,  yet  there  are 
instances  iji  which  it  runs  it^  course  in  a  few  weeks  after  the  iirst  ap[»cai'attce 
of  symptoms.  In  these  the  splenic  enlargement  is  often  slight^  and  the 
true  nature  of  the  contlition  is  revealed  l^y  examination  of  the  blotML 

VAUiErTRS. — Takitjg  as  the  distinctive  feature  the  characters  of  the 
leucocytes  found  in  excess  in  the  bloody  we  fintl  that  there  are  two  chief 
varieties, 

A,  In  the  one  class,  ivhich  includes  most  of  the  cases  generally  descrif^ed 
as  splenic  leucocythLemia,  there  is  almost  invariably  great  splenic  cnlarge- 
meut,  whilst  there  are  present  in  the  bio<jd  ninneroTis  large  nniiuicleated 
cells  and  certain  other  elements  which  are  believed  by  numy  authors 
to  originate  in  the  boue-marrow.  The  latter  point  wdl  be  discussed  later. 
The  name  sphmhmednlluty  is  often  applied  to  this,  the  commoner,  variety 
of  the  dise/kse,  and  will  be  adopted  in  this  article.  It  might  be  more 
correct  to  speak  of  it  as  medullary  or  myclogenie  leiicocytba^mia,  or 
myelocythfcmia  with  splenic  enlargement ;  but  the  origin  of  the  disciise 
in  the  marrow  h^is  not  yet  been  proved.  Some  German  w liters  have 
called  this  form  '*myelfemia,'*  In  it  the  lymphatic  glands  are  not  usually 
enlarged,  hut  may  be  so,  esfiecially  late  in  the  disease.  Though  the 
great  splenic  erdargement  is  almost  constant,  a  few  cases  have  been 
recorded  in  winch  it  was  absent  or  slight ;  and  tJiese  have  been  designated 
as  cases  of  pfrre  mf^ittUanj  laifL^'f^thfr/ftHL  I*rovided  that  the  condition  of 
the  blood  be  the  same,  they  may  Ijc  classified  with  the  others. 

B,  In  the  second  variety  the  leucocytes  in  excess  in  the  blood  are 
chiefly  of  the  small  nni nucleated  class,  that  is,  arc  lymphocytes*  This 
will  be  spoken  of  as  the  hmpkafic  form,  though  the  name  Jtjmplmifthnmia 
might  be  ailopted.  In  this  form  the  lymphatic  glands  are  nsnally  en- 
larged, though  occasionally  the  enlargement  may  bo  slight  or  even  absent^ 
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Pio.  l.-^pl«ni(Miii^uIlaor  InucucyUiMriiiia.  Film  of  blowl,  Hliowiiig  th(>  chief  fonn»  of  cell*  uiet  with  : 
(a)  LAii(M  unlnucloitMl  mils,  **  nwrrow  cells,"  one  of  which  (»')  mIiowii  nifUwis ;  (fr)  eosiiu^ilp  cells : 
m  onllnaiy  leococjrtes  with  uiiiltiuurtite  nncleuii ;  (rf)  nnclnfMl  ml  connuicles,  showing  vsiirty 
m  Ibnn  of  uuclctu ;  (e)  onllMiiy  red  corfHiscleii.     x  1000. 

'".-'hymplmUc  ieuoocytlunula  or  lynipbocyUMemia.    niui  of  blood  showing  enonnoos  Idcthuip 
wUnacmtfid  hncocyUm,  many  of  which  ut»  of  ^wj  *ww>^^  *^»'  ^^^  ncsiwly  rlsiMe  imytophMim. 


splenic  cnl argument  h  tht*  nilo,  though  it  is  not  generally  so  great  as  in 
tho  first  form  :  othvr  organs  are  not  infreqnenlly  the  seat  of  rliiriisc 
leucoeytic  inliltnitions.  It  is  not  possible  to  infer  the  origin  of  the 
eondition  from  the  characters  of  the  cells  in  execs?,  aa  the  lymphocytes 
have  such  a  wide  distrilnition  in  the  normal  Ixxly  ;  but  that  in  many 
cases  the  disease  may  originate  in  the  lymphatic  ghmds. 

If  we  attempt  to  classify  cases  of  leucocythipmia  according  to  the 
organs  atTert*xl,  we  are  met  at  once  hy  the  objection  that  usually  more 
than  one  are  aflei't*^!  at  the  same  time  ;  moreover,  wo  do  not  find  that  tho 
characters  of  tho  leucoc^^es  in  the  hlood  vary  with  the  organs  aflected. 
In  a  prfHiomiecd  c^vsc  of  spIentvmcduHary  leucocythremia,  for  example, 
enlargement  of  the  lymphatie  glands  may  occur,  but  this  cnlargtmieiit 
is  not  attended  l>y  the  appearance  of  lymphocytes  in  the  blnoii ;  so 
also  the  spleen  may  be  very  much  en  larger  I  in  the  lynqtlKitic  form 
(lymphocythiemia),  whiUt  the  lymphoeytt^s  alone  are  increased  in  the  blood. 
In  the  latter  c^ise  the  splenic  enlargement  is  found  to  be  due  to  distension 
of  the  pulp  with  lymphocytes,  a  change  analogous  to  what  may  he  found 
in  the  kitlneys  and  other  organs ;  the  bone-marrow  also  may  be  the  seat 
of  lyn^phocytic  infiltration.  As  the  increase  of  leucocytes,  both  in  the 
blood  and  in  the  varions  organs  affected,  is  the  essential  feature  of  the 
disease,  it  is  better  to  take  *lifferonces  in  their  chamcters  as  the 
principle  of  classification ;  especially  as  those  differences  are  of  a  definite 
nature. 

Pathological  anatomy. — The  blood. — The  appearance  of  the  blood 
may  show  little  change  on  naked-eye  examination^  or^  on  the  other  hand, 
it  may  he  strikingly  altered.  In  crises  where  the  numlier  of  leucocytes  is 
VGYv  much  increased,  it  is  pide  and  slightly  turbid  in  ap|>earance,  as  if 
mixed  with  pus ;  and  if,  in  addition,  marked  anjimiia  be  present,  it  is  thin 
and  watery  and  may  have  a  yellowish  tint.  It  usually  coagulates  leas 
readily  than  normal  bhirxl,  especially  when  there  is  much  anaemia. 

On  microscopic  examination  the  change  is  generally  obvious  at 
once,  the  number  of  leucocytes  being  notably  in  excess.  But^  as  will  be 
shown  hereafter,  it  must  not  ho  inferred  that  when  the  increase  is 
apparently  trifiing  the  case  is  not  one  of  leucocythiii'mia,  Occasiomdly 
the  ntimber  may  fall  very  considerably  in  the  course  of  the  disease,  or 
even  towards  death. 

As  tho  characters  of  the  leucocytes  have  l)cen  taken  as  the  means  of 
classifiuition,  and  as  they  differ  consideraldy  in  the  two  forms,  they  will 
be  described  under  these  two  heads. 

A,  Splmo-mnlnUuni  ftrnn  (ndc  Fig,  1  of  Plate).— In  the  fresh  blood  a 
largo  protK>rtit>n  of  the  leucocytes  are  seen  to  be  of  greater  size  than  those 
of  normal  blood  ;  namely^  It- 16  fi  in  diameter.  Most  of  these  are  finely 
gnmular,  whilst  some  contain  coarse,  highly  refracting  granules.  The 
characters  of  the  nuclei  may  he  made  visible  by  the  addition  of  weak  acetic 
acid,  but  they  are  best  studied  in  films  of  blood  prepared  by  Ehrliclrs  dry 
(or  a  corresponding)  method  {rifk  p.  413),  and  afterwards  stained;  for 
tbe  study  of  the  granules  this  is  necessary.     In  such  preparations  a  great 


variety  of  cells  is  found  to  b©  present,  some  of  which  are  not  normally 
present  in  the  14ot>d.     The  followang  are  the  chief  forms: — 

1.  htiTgQ  uniimeleated  corpuscle's,  which  are  oftco  called  maiTow  cells  or 
rayelocytfiss  ("goIIuIus  niedidliiires  "  of  Corriil)  from  their  siij^posed  ongin. 
These  are  the  largest  celis  present,  and  form  a  considerable  prt»i>ortion 
(sometimes  more  than  hidf)  of  the  total  number  of  leucocytes  (Fig.  I,  a). 
The  single  nucleus  is  of  large  size^  and  is  round,  oval,  or  inflent-efl  at  one  side 
so  as  to  hfiA^e  more  or  less  a  horse-shoe  shape.  It  stains  rather  faintly, 
being  weak  in  cbroniatin,  which  forms  a  loose  network  with  granular 
thirkenings  in  its  interior.  The  protoplasm  is  finely  granular,  an<I  stains 
dilTusely  and  faintly  with  a  miclear  stain,  such  as  methyleru^  hhie.  The 
minute  granules  in  the  pioto|ihism  have,  according  to  Khrlich,  a  **  neutro- 
pliile"  reaction — staining  with  a  mixture  of  a  basic  and  an  acid  aniline 
st<iin ;  according  to  others,  a  weak  "oxyphile"  reaction.  Some  of  these 
cells  may  be  found  undergoing  mit<)tic  division  (Fig.  I,  a')^  though  mitotic 
figiirea,  as  a  rule,  are  not  many,  and  may  lie  sought  for  in  vain.  When 
examined  on  a  warm  stage  nearly  all  these  corpuscles  are  Cjuite  devoid  of 
ama^boid  raovement,  only  some  of  the  smaller  forms  showing  traces  of  it, 

2.  l^sinophile  corpuscles. — Those  are  cells  contjiining  eoarse,  highly 
refracting  gra  I  rules,  which  are  called  oosinophile,  or  oxvphile,  as  they  stiiin 
deeply  with  eosine  and  other  acid  aniline  dyes  (Fig.  1,  h).  Some  of  them 
are  of  large  size,  and  differ  only  from  the  cells  of  class  1  liy  the  presence 
of  the  large  eosinophile  granules.  They  are  larger  than  the  eosinopliile 
leucocytes  of  normal  blood,  and  are  non-anuelmid,  or  but  slightly  amn?- 
boid.  Others  of  smaller  size  eorrespoiui  to  the  ordinary  eosinophile  eelk 
of  the  bloodj  ftiitl  possess  amoeboid  movement ;  various  intermediate 
ffjrms  are  also  present.  The  toUil  number  of  eosinophile  calls  varies 
much  in  different  ciises,  but  is  always  increased  ;  whilst  the  proportion  to 
the  total  numl»er  of  leucocytes  sometimes  exceeds  the  normal,  sometimea 
not  The  relative  proportion  of  eosinophiles  in  the  hlorxl  is  not  to  be 
relied  upon  as  a  means  of  diagnosis  in  early  cases  of  leucocythremia,  as 
was  at  one  time  supposed,  since  it  is  sometimes  higher  in  other  conditions. 
A  much  more  important  {>oint  is  the  presence  of  the  above-mentioned 
largo  neutrophile  and  eosinophile  cells. 

3.  The  ordinary  *' nndtiuucleated '^  leucocytes,  or,  more  correctly, 
those  with  multipartite  nucleus  (as  the  nucleus  is  usually  single  though 
mnch  lobulated)  are  also  increased  in  number  {Fig.  1,  c).  Along  with  the 
cells  of  clas^  1  they  constitute  the  great  hulk  of  the  leucocytes  present 
They  possess  active  amcehoid  movements  as  in  normal  blood. 

4.  SoraetimeB  leucocytes  with  "mast-ceir'  granidea  are  present,  occa- 
sionally in  considerable  numbers.  These  granules  are  a  coarse  variety, 
and  are  stjiined  deeply  and  of  slightly  violet  tint  with  methylene  blue. 
They  are  not  found  in  nonnal  conditions,  though  they  occur  occasionally 
in  diseases  other  than  leucocythaemia  ;  their  significance  is  not  known. 
A  considerable  number  of  cells  with  finer  basophilo  granules  may  some- 
times be  present. 

Such  are  the  main  varieties,  though  some  intermediate  forms  are  silso 


foiiMti  The  small  uninucleated  leucocytes  are  not  increased  in  number, 
iKHil  iwiy  l»e  diiiiiiiitsbeil ;  some  times  several  fielila  of  thtj  microscope  may 
be  examined  without  any  bein»(  found. 

As  abnormal  elements  in  tliis  variety  of  lencocytlifemia  we  must  also 
mention  nurktikd  red  r(/rpusdes.  They  are  practically  always  present, 
and  generally  in  larger  nimibers  than  in  any  other  eondition  in  advdt  life. 
Another  im]x>rtant  j>oirit  m  that  their  presence  does  not  appear  to  depend 
upon  the  degree  of  the  anipmia,  as  they  may  be  nunn^rous  when  the 
numlier  of  red  corpuscles  is  but  slightly  diminished.  They  are  readily 
recognised  in  stained  specimens  by  the  very  deeply  c<>loured  nueleus,  and 
by  the  perinuclear  portion  being  coloured  like  the  ordinary  red  corpuscles. 
The  nucleus  is  usually  single  and  circular,  though  sometimes  it  is  frag- 
mented, and  there  may  be  two  or  more  nuclei  of  unequal  size  (Plato,  Fig. 
1,  r/).  The  nuele^ited  red  corpuscles  vary  somewhat  in  size,  most  being 
al>out  the  size  of  an  ordinary  red  corpuscle,  some  considerably  larger. 

B.  h/tnjJtfific  form  (rith-  Ilate,  Fig.  2).— In  this  variety  the  prcmiinent 
feature  is  the  increase^  almost  exclusively,  of  uninucleated  leucocytes— 
lymphocytes  and  slightly  larger  corpuscles,  such  as  aro  normally  present 
in  the  blood.  In  the  smaller  forms  the  protoplasm  is  scanty  and  hyaline; 
in  the  larger  forms  it  is  relatively  more  abundant,  and  often  contains 
small  scattered  basophile  granules.  These  corpuscles  as  a  rule  are  non- 
ara«ieboi<l,  though  the  larger  may  show  slight  movement.  In  some  cases 
the  leucocytes  vary  greatly  in  size^  from  i  ^  to  1 2  /a,  in  othem  they  are 
nearly  all  under  9  fL  Mitotic  figures  in  these  cells  have  rarely  been 
seen  in  the  blood.  The  multinucleated  leucocytes  and  the  eosinophiles 
are  not  at  all  increased.  Nucleated  red  corpuscles  are  usually  absent, 
though  a  few  may  be  found  when  the  anaemia  is  great.  The  general 
appearance  of  the  blood  in  this  form,  as  seen  in  a  stained  film^  dillers 
much  from  that  in  the  previous  form  (ride  Plate,  Figs.  1  and  2).  (A 
genend  reference  may  be  made  here  to  art  **  Clinical  Examination  of  the 
Blood/*  p.  408.) 

With  regard  to  the  amoeboid  movements  of  the  leucocytes  the  general 
statement  may  be  made  that  those  leucocytes  which  are  ama-boid  in  normal 
blood  are  so  in  Icncocy thymic  blood  also ;  but  in  the  first  form  of  the 
disease  a  large  number  of  non-amceboid  cells  enter  the  blood,  whilst  in 
the  second  the  cells  increased  are  chiefly  of  the  non-ama*boid  variety. 

In  leucocythsemia  the  red  corpischs  undergo  diminution  in  nimiber, 
sometimes  to  an  extreme  degree  ;  the  numher  per  cmm.  occasionally  reach- 
ing l,OOO^OnD,  or  even  less.  When  the  anremia  is  marked  the  corpuscles 
vary  in  size,  both  larger  and  smaller  corpuscles  being  present ;  they  also 
show  irregularity  in  shape — poikiloeytosis.  Rouleaux  are  imperfectly 
formed  in  such  conditions. 

The  total  number  of  leucocytes  varies  much  in  different  cases,  and 
the  number  relative  to  the  red  coi-pusclcs  depends  also  upon  the  latter. 
The  reliitive  proportion  may  be  as  high  as  1  :  3,  or  even  higher ;  and 
cases  have  been  recorded  in  which  the  leucocytes  equalled  or  even 
exceeded  the  red  eorpuseles  in  number,  though  most  of  these  observations 


were  made  before  the  h4T?mo<'ytomotrT  came  into  use.  The  total  number 
of  leucocyte  a  does  not  often  iviuh  1,000,000  per  c.iiim.  The  number 
fluctuates  cfirisidfrably  fnmi  time  to  lime,  and  occasionally  fiills  greatly. 
In  a  case  ol>8erved  by  myself  (Osier  records  a  similar  on**)  the  number 
fell  to  normul ;  but  even  then  the  abnormal  elements  remained  in  the 
blood — large  uninucleated  non-amo?boid  leueoc^J-tes,  nucleate*!  red  cor- 
puscles, etc, 

Accortlin^  to  our  observations  the  hhk)ti-phite^  are  usually  very  much 
increased  iu  the  spleriomrdyllary  form,  Rometimes  fourfold  ;  in  the 
lymph  El  tic  form  they  are  usually  diminished  in  number.  We  cannot 
stilt 0  this  as  a  general  rule,  as  in  most  Ccises  recorded  by  others  the  con- 
dition of  the  blootbplates  has  not  been  stated^  Nor  can  we  explain  this 
dilTerence  in  the  two  types,  although  the  coexistence  of  increase  of 
blood  plates  and  increase  of  multinucleated  leucocytes  in  the  spleno- 
meihdlary  form,  as  well  as  in  many  diseased  conditions  attended  by 
leucoeytosis,  is  worthy  of  note. 

The  Itft^mofjluhm  is  dimiidshod  in  amount,  usually  in  the  same  propor- 
tion as  the  numl>er  of  the  red  corpuscles,  sometimes  in  rather  greater 
proportion. 

Changes  in  the  viscera* — The  morl)id  changes  in  the  viscera  are  often 
very  extensive,  ihijugh  [hey  vary  much  in  ditl'erciit  C4ises  ;  they  chiefly 
depend  upon  the  following  processes : — (a)  Accumulation  and  infiltration 
of  leucocytes  within  organs,  leading  to  enlargement;  (A)  the  occurrence 
of  leucocytic  thrombosis;  (c)  hicmorrhages,  which  may  be  of  small  or 
largo  size  ;  and  (d)  the  progressive  anamiia  ^^  hich  pi'oduces  fatty  de- 
generation and  aids  in  the  production  of  the  general  redema  which  may 
l>e  present.  We  shall  jdterwards  consider  whether  any  of  the  changes 
in  the  organs  arc  to  be  regard e<l  as  primary  iu  natiue, 

Sph'u, — The  splenic  enlargement  is  one  of  the  moat  striking  features 
of  the  disease ;  in  most  cases  it  is  very  great,  in  some  ciises  extreme. 
The  largest  spleens  arc  met  with  in  chi-ontc  eases ;  the  weight  of  the 
orgnn  is  often  from  5  to  G  lbs,,  aud  weights  up  to  18i  lbs,  have  been 
reconIe<b  In  the  more  rapid  cases  the  enlargement  is  not  so  marked, 
and  the  organ  may  l>e  less*  than  1  lb.  iu  weight  The  enlargement  is 
generally  uuifornr,  so  that  the  form  of  the  organ  is  maintained;  the 
notches  in  the  anterior  liorder  are  u>iuilly  so  strongly  marked  as  ta  be 
palfKible  during  life.  Splcniculi,  if  present,  may  share  in  the  enlargement ; 
I  have  seen  in  one  case  a  splenietdus  of  3  inches  in  diameter.  On  the 
surface  of  the  spleen  there  may  lie  cartilage  like  plates  of  fibrous  thicken- 
ing, or  there  may  bo  fibrous  adhesions.  On  section  the  organ  may  have 
Li  fairly  uniform  red  colour  varying  in  depth,  and  a  somewhat  dry  appear- 
ance ;  or  it  may  contain  irdaretions  of  various  numbers  and  ages:  some- 
times it  is  studded  with  them.  The  infarctions  are  of  clitferent  sizes  and 
shapes,  being  usually  more  or  less  wedge-shaped  towards  the  fiurface,  and 
of  irregular  outline  in  the  deeper  parts ;  they  vary  in  colour  from  a  deep 
purple  to  a  pale  pinkish  gray  or  yellow,  the  recent  ones  being  dark  in 
coloui'.     The  substance  of  the  organ  is  usually  pretty  firm  (the  more 
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thi'onic  the  ciisc  the  firmer  it  becomes),  owing  to  a  general  thickeTiing  of 
the  supporting  stroma ;  nevertheless  it  is  often  somewhat  friable.  The 
MiiI|>ighi:Lti  bodies  are,  as  a  rule,  indistinct,  and  it  may  be  impMJSsiblo  to 
define  their  outline  ;  sometimes,  though  rarely,  they  are  very  distinct. 
In  the  more  acute  eases,  whieh  are  often  of  the  lvm|»hatie  vanet}^  the 
organ  18  generally  rather  at>ft,  and  shows  on  section  a  uniform  recldiah 
pink  eolnur. 

Microscopically,  the  change  u  found  to  consist  in  a  packing  of  the 
general  pulp  with  leucocytes  similar  in  character  to  those  foujid  iii  the 
blood.  Thus  ill  the  spleno-mcdnllary  form,  the  large  uninueleated  cells 
can  lie  distinguished,  and  many  eosinophile  eel  is  also  are  usually  to  be 
found  ;  whilst  in  the  lymphatic  fonn  the  cells  are  almost  exclusively 
small  uninuelei^tted  leucocytes.  A  general  thickening  of  the  retieulnm 
of  the  pulp  may  be  present  in  the  chronic  aises,  anrl  thickening  of  the 
trabeeulie  and  vessel  walls  is  also  common,  the  fdirous  tissue  often  show* 
ing  a  hyaline  appearance.  The^e  latter  changes  arej  however,  no  doubt 
secondary  to  the  chronic  distension  of  the  orgiin,  aided  probably  by 
abriorinal  meUiliolic  processes;  they  occur  in  all  cou<]itions  of  long- 
standing enlargement  of  the  organ.  In  the  ciises  which  run  an  acute 
course,  on  the  other  hand,  the  stroma  of  the  orgJin  may  be  quite  un* 
changefl.  The  Malpighian  corpuscles  usually  show  no  alteration ;  they 
appear  few  in  number  owing  to  their  being  separated  by  the  enlargement 
of  the  pulp.  The  infarctions,  when  present,  show  the  usual  minute 
structure. 

BmitmaTrmi\ — ^As  indicated  abovc^  the  changes  in  the  bone-manow 
are  of  special  importance  in  relation  to  I  lie  pathology  of  the  disease  ;  though 
further  minute  histological  examination  in  a  large  series  of  cases  is  still 
necessary  before  a  very  definite  opinion  can  be  formed  regarding  thera. 
Acconling  to  Neumann,  the  bono  marrow  may  present  one  of  two  aj^pear- 
auees :  it  may  bo  soft  and  yellowish  white  in  colour,  almost  like  pus — 
the  **pyoid''  condition;  or  it  may  be  of  ]iinkish  colour  and  firmer  con- 
sistence— the  *' lymphoid^*  or  '*  lymphadenoid '■  condition.  The  former 
is  comimratively  rare,  and  hiis  only  once  l»ecn  observed  l*y  me  in  a  case 
of  spleno-medullary  leucocythiemia.  In  both  varieties  of  the  disease  the 
marrow  usually  presents  the  appeal  ranee  deserilted  as  lymphoid  ;  that  is,  it 
has  a  pale  pinkish  colour  and  is  moderately  firm,  though  the  consistence 
varies  somew^hat  in  di fibre nt  cases.  (The  term  "  lymphoid,'*  however,  is 
a  bad  one,  as  it  naturally  suggests  lymphoid  tissue,  from  which  marrow 
differs  widely  both  iu  the  cells  present  and,  especially,  in  the  vascular 
arrangements.)  This  jj^ile  pink  marrow*  fills  not  only  the  spices  in  the 
small  bones,  but  also  replaces  the  fatty  marrow  in  the  shafts  of  the  long 
bones,  and  occasionally  causes  considerable  absorption  of  the  bone.  It  may 
be  conveniently  removed  in  pieces  from  the  shafts  of  the  long  bones,  and 
examined  by  breaking  down  a  little  in  normal  salt  solution  tinted  with 
methyl  violet,  by  film  prt^parations,  or  by  means  of  sections.  It  is 
desirable  to  use  all  the  methods  together. 

Microscopically,  the  man*ow  in  the  spleno-medullary  form  is  fotmd  to 
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conUin  very  niueh  the  biiuib  celliiliir  eltnncnts  as  are  found  in  normal 
marrow.  Tlic  marrow  -  cells,  [icutrophile  and  cosinophile,  are  very 
rmmerons,  an],  as  already  sUtted,  closely  resemble  the  cells  present  in 
the  blotxl  Nucleated  red  corpuscles  ate  also  fairly  numerous,  and  some 
of  them  may  bo  of  larger  size  than  usual.  CalU  con  tail  li  rig  red  cor- 
puscles in  varions  stages  of  disintegration  may  also  be  piescnt,  btit  these 
are  often  raet  with  in  the  marrow  in  a  great  vartety  of  other  conditions. 
In  sections  it  is  usually  found  that  tht^  fat  has  lieen  completely  ivplaced 
by  a  richly  cellular  tissne  whieh  has  the  structural  arrangements  of  an 
active  marrow  ;  here,  however,  there  is  an  excess  of  the  colourless  eellfi. 
The  vascular  channels  are  badly  defined,  the  blood -stream  percolating 
between  masses  of  cells  loosely  held  in  position.  Giant-cells,  gonenilly 
of  sniailer  size  than  usual,  may  he  scattered  ihruu;L;h  the  section  in  con- 
siderable number.  The  change  may  be  described  in  general  terms  as  a 
hyperplasia  of  the  marrow  with  excess  of  the  colourless  elements. 
Recently  special  attention  has  been  directed  to  the  presence  of  mitotic 
figures,  indicating  indirect  division  of  the  marrow-cells ;  and  these  have 
been  found  by  some  observers  to  bo  very  numerous.  I  hstve  found 
mitoses  specially  aliundaiit  in  one  case  out  of  four  examined — a  ease  of 
splorjo- medullary  leueocythiemia  in  a  child  agerl  14  months.  The 
amount  of  cellular  nuiltiplication  taking  place,  however,  at  the  time  of 
death  will  probd^ly  vary  very  much  in  diflerent  crises.  It  would  be  of 
grciit  importance  to  examine  a  portion  of  marrow  removed  during  hfe, 
but  an  opporturnty  of  doing  so  rarely  occurs. 

In  the  lymphatic  form,  in  which  the  marrow  may  present  xi^ry  much 
the  SJime  naked -eye  appearances  {is  in  the  other  variety,  there  is  f  ootid  a 
large  proportion  of  small  uninucleated  lencoeytesj  whirh  displace  to  a 
considerable  extent  the  cells  proper  to  the  marrow.  The  nucleated  val 
corpuscles  are  few  in  number.  The  condition  is  rejilly  a  lymphocytic 
infiltration  of  the  bone  marrow,  this  tissue  being  secondarily  affected  in 
the  sfime  way  as  other  organs  {ddt^  in/rn). 

Lt^7}iphatk  ffhrmk, — -Enlargement  of  the  lymphatic  glands  is  not 
uncommon  if  we  tika  all  the  c^ses  of  leucocythamiia.  According  to 
(towers,  it  occnrs  in  a  third  of  the  cases.  Iti  most,  however,  of  the 
earlier  cases  recorded^  the  characters  of  the  leucocytes  in  the  blood  have 
not  been  attended  to,  and  we  cannot  therefore  give  statistics  of  the 
occurrence  of  glandular  enlargement  in  each  of  the  two  forms  of  the 
disease  as  above  defined  ;  though  the  following  general  statemeT>ts  may 
Imj  made.  In  the  spleno-meilullary  form  enlargement  of  the  lymjihatic 
glands  is  not  common.  In  the  majority  of  cages  the  dis  ase  runs  its 
courae  without  any  of  the  glands  being  affected  ;  sometimes,  however, 
etdargement  occurs,  but  it  usually  involves  only  small  groups  of  glands 
hero  and  there,  and  to  a  small  extent.  In  the  lyinphatic  form,  on  the 
other  h:ind,  that  is  when  the  leucocytes  in  the  blood  are  of  the  small  uni- 
nucleated variety,  enlargement  of  the  glands  is  very  common,  though  by 
no  means  invariable.  Tlie  enlargement  may  0C€ur  early  or  late  in  the 
disease.      A   single  group  of   glands  may  show  enlargement;   usually 


LE  UCOCYTffyEM/A 


643 


several  gi^oups  are  effected  ;  more  rarely  is  there  a  general  enlargement. 
Tlio  cervical,  axillary,  inguinal,  and  rncscritoric  glands  are  most  frequently 
erdargt'cl.  The  enlarged  glands  rarely  exceed  the  size  of  small  plums, 
and  iLsnally  remain  separate  and  freely  movable.  They  are  somewhat 
soft  in  consistence,  ami  on  section  appear  succulent  and  of  whitish  or 
slightly  pink  colour^  though  there  may  sometimes  be  small  hieniorrbage;^ 
itUo  their  substance.  In  the  chronic  cases  some  matting  of  the  glands 
may  occur,  but  this  is  not  the  rule. 

In  the  enlarged  glantis  in  the  splenomedullary  form,  collections  of 
cells  may  often  be  fouud  towards  the  periphery,  similar  to  those  in  the 
blood  ami  readily  distinguishable  from  the  lymphocytes  of  the  adenoid 
tissue.  Their  origin  is  difficult  to  determine.  They  may  be  the  result 
of  ha*morrhagcs,  and  this  would  sometimes  appe^ir  to  be  the  case,  red 
corpuscles  being  mingled  with  them  ;  or  they  may  be  carried  from  the 
tissues  by  the  lymphatics. 

In  the  lymphatic  form  of  the  disease  the  enlargement  of  the  glands 
is  due  to  an  accumulatitm  of  lymphocytes,  which  closely  cruwd  the 
various  parts  of  the  gland  and  give  a  uniform  appearance  throughout. 
The  accuraulation  is  sometimes  specially  dense  in  the  cortic^d  Ivniph 
sTunses,  There  is  usually  no  trace  of  thickening  of  the  stroma  of  the 
gland,  and  caseation  docs  not  occur  unless  some  other  condition  be 
superadded. 

77if/mus,  —  Occasionally  in  lymphatic  leucocythfemia  the  thymus 
undergoes  considerable  etdargement  and  furms  a  pretty  firm  mass,  some- 
what irregular  on  the  surface^  in  the  upper  mediastinnm.  This  condition 
muy  sometimes  he  recognised  by  |3erenssion  during  life.  It  may  occur 
in  the  adidt  as  well  as  in  the  young  subject  In  one  case  observed 
by  myself,  in  a  woman  aged  25,  there  Wc-is  great  enhirgement  of  the 
thymus  rdong  with  enormous  enlargement  of  the  spleen,  but  with 
scarcely  any  enhirgement  of  the  lymphatic  glands.  Microscopically,  the 
enlarged  thymus  shows  a  weil-fonncd  fibrous  stroma  enclosing  pretty 
large  sixices,  which  are  filled  with  lyraf^hocytes  with  a  small  amount  of 
delicate  reticulum  between  them. 

Liver, — ^This  organ  generally  shows  some  degree  of  enlargement,  and 
IB  often  o  or  C  lbs,  in  weight.  In  ono  case  at  least  a  weight  of  over  1 3 
lbs.  has  been  recorded.  The  enlargement  is  uniform,  the  surface  usually 
smooth,  and  there  may  }m  small  haemorrhages  under  the  capsule,  though 
these  are  not  very  common.  The  consistence  may  be  unaltered  or  may 
l>e  diminished,  and  usually  the  colour  is  distinctly  paler  than  normal. 
This  pallor  m«iy  be  pretty  uniform,  but  often  occurs  in  pile  zones  rountl 
the  ported  tracts,  thus  giving  a  somewhat  nodular  marking.  Micro- 
scopically, in  the  cases  in  which  the  lobules  are  outlined  in  this  way, 
there  is  found  an  infiltration  of  the  connective  tissue  of  the  portal  tracts 
with  leucocytes,  and  the  infiltration  may  extend  for  some  rlistance  into 
the  lobule  between  the  liver  cells  and  the  capillary  walls.  The  infiltra- 
tion may  be  pretty  general,  or  it  may  occur  specially  in  patches  hero  and 
there.     The  fibrous  stroma,  as  in  the  leucocytic  infiltrations  elsewhere, 
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becomes  more  delicate,  iim%  as  the  leucocytes  arc  clo?*ely  packed  together, 
the  appearance  is  very  much  a.s  if  a  growth  of  lymphoid  tissue  had  Uikea 
place  round  the  portal  tnicL  These  infiltnitioiitj  occur  espeeiully,  though 
not  exclusively,  in  the  lymphatic  form  of  the  disease.  The  capillarieis 
contain  hirge  numhcrs  of  leucoeytes,  and  some  may  he  plugged  by  them, 
Fruther,  in  advanced  cases  there  may  be  a  considerable  amount  of  atrophy 
of  the  liver-cells.  As  the  result  of  the  aniemia,  in  many  cases  these  show 
fatty  degeneratioUj  which  is  usually  most  distinct  in  the  centre  of  the 
loladcs.  There  is  no  evidence  that  any  cirrhotic  change  ever  occui^s  as 
the  result  of  leueocythtemia. 

Kidnftj.^. — 111  the  splcrio-me^hdlary  form  t!ie  kidneys  are  usually  of 
normal  size  and  may  show  nothing  almorraal  beyond  a  slight  degree  of 
pdlor.  In  other  cases  the  pallor  is  uell  maiked,  ami  there  may  be 
scattered  haemorrhages  in  their  substance  or  beneath  the  Lining  of  the 
pelvis.  Occ^isionally  small  irregular  whitish  areas  are  present,  often 
surrounded  by  rerl  zones  ;  these  are  found  on  microscopic  examination  to 
be  due  to  collections  of  leucocytes  in  the  connective  tissue,  with  a 
varying  amount  of  haemorrhage.  More  rart;ly  there  is  a  difluse  leucocytic 
infiltration  of  the  connective  tissue.  The  tulmles  may  be  nonnal,  but 
there  is  very  oft^^n  fatty  degeneration  of  their  cells,  and  occasionally 
there  may  be  haemorrhage  into  their  luraen.  Sometimes  also  there  are 
evidences  of  catarrh.  The  glomeruli  are  usually  normal,  but  haemorrhage 
within  the  capsule  of  Bowman  is  stmietJmes  met  with. 

In  the  lymphatic  lovm  of  leucacythfemia  the  connective  tissue  of  the 
kidneys  is  not  infrcfpiently  the  seat  of  a  diffuse  lymphtx^ytic  iniiltration 
which  may  lead  to  great  enlargement.  In  the  eaj>o  of  a  boy  aged 
eight,  rejwrted  by  Dr.  John  Thomson  and  myself,  each  kidney  weighed 
16|  ounces,  and  the  left  kidney  was  easily  pdpable  below  the  spleen 
during  life.  The  enlargement  usually  affects  both  cortex  and  medulla 
in  a  uniform  manner  and  in  ef|ual  proportion.  The  tissue  is  pale  and  the 
markings  are  rei^ular,  though  there  may  be  small  hteniorrhages  here  and 
there.  The  consistence  may  be  nearly  normal,  or  it  amy  be  distinctly 
soft,  so  that  the  kidney  substance  bulges  somewhat  when  the  section  is 
made.  Microscopically  there  is  found  in  these  cases  simply  an  enormous 
iniiltration  of  lymphocytes  in  the  connective  tissue  of  the  organs,  bo  that 
the  tulmleH  and  other  elements  become  widely  separated  from  one 
another.  The  tubules  themselves  may  remain  normal,  or  any  of  the  con- 
ditions mentioned  above  may  be  present. 

Occiisionally  infarctions  are  found  in  the  kidneys  as  the  result  of 
leucocytic  thrombosis,  but  these  are  rare. 

Other  organs,  such  as  the  mpnirmah^  Ihifroidj  omrieSf  etc.,  may 
show  enlargement  of  the  same  nature  as  that  of  the  kidne)^,  though  they 
are  less  frequently  affected  When  such  affection  is  present  their  tissue 
becomes  softer ;  and  has  usually  a  diffuse  pinkish  coloiu",  the  normal 
markings  being  somewhat  blurred. 

In  most  of  the  cases  in  which  such  diffuse  infiltration  of  the  con- 
nective tissue  of  organs  occurs,  the  disease  runs  a  more  or  less  acute  course. 
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Bi2ZOzero  has  observed  numerous  mitotic  figures  in  the  leucocytes  in- 
filtrating the  tissues,  and  Hiritlenburg  found  them  in  the  leucocytes  in  the 
spleen  pulp,  in  the  capillaries  of  the  liver,  arul  in  the  sinuses  of  lymphatic 
glamls,  but  not  s|>ecially  \\\  the  germ-centres  of  lymphoid  tissue. 

Jlimetdanf  aimii. — The  lymphoid  follicles  in  connection  with  the 
vanous  part^  of  the  alimentary  canal  may  undergo  enlargement  in  the 
lymphatic  form  of  the  disease,  and  there  maj  he  in  addition  more  diffuse 
leucocytic  intiltmtion  of  certLiin  parts.  This  latter  may  occur  in  the 
tissues  of  the  gums,  leading  to  swelh'ng  which  may  be  followed  by 
ulceration.  The  tonsils  in  some  causes  may  undergo  considerable  enlarge 
mcnt,  and  the  lymphoid  tissue  of  the  pharynx  and  neighljouiiiig  parts 
may  be  similarly  atl'ectcd.  The  solitary  glands  in  the  stcimach  have  also 
been  ibund  enlarged  in  a  few  eases.  In  the  intestines  the  c!ianges  are 
occasionally  of  a  striking  character.  Swellings  of  considerable  size  may 
be  produceil  by  enlargement  of  the  Peyer's  patches  or  solitary  glands,  or 
by  irregnlar  leucocytic  infiltration  of  the  mucous  mcnd>rane.  Such 
changes  niiiy  be  found  iMith  in  tiie  huge  and  small  intestine,  Init  usually 
one  fvnt  of  the  intestine  is  affectcil  in  a  special  degree.  The  swelling  may 
be  followed  by  ulceration,  which  is  usually  irregular,  though  the  ulcers  in 
Bome  cases  have  been  dcscribetl  aa  "  typhoid-like.'*  Along  w^ith  these 
intestimd  changes  there  is  usnally  enlargement  of  the  mesenteric"  gfimds, 
thongh  this  huter  may  occur  independently  of  any  afl'ection  of  the  in- 
testines. An  *'  intestinal ''  form  of  leucocytha'mia  was  descril>cd  l>y  ISchier 
from  the  condition  ju!?t  descrilKid,  but  it  is  simply  a  variety  of  the  lymphatic 
form  ;  different  organs  heing  atrected  very  variously  in  ciises  of  the  disease, 

//fw/'^.— Fatty  degeneration  of  the  muscular  fibres  of  the  heart  is 
often  present,  and,  in  cases  where  there  has  been  marked  amemia,  the 
inner  surface  of  the  organ  may  show  extensive  pfde  yeOowish  mottling. 
The  organ  often  contains  yellowish  white  cosigula  which,  owing  to  the 
large  number  of  leucocytes  cont^iined  in  them,  may  app^^ar  as  if  pus  were 
mixed  with  the  filnin — a  condition  which  attractetl  the  attention  of 
earlier  observers.  As  a  nire  condition  may  be  mentioned  the  occasional 
occurrence  of  patches  of  wtmrnihria  CfmOs  in  the  heart  wall,  the  results 
of  thrombosis  of  the  branches  of  the  coronary  arteries.  We  can  find  no 
evidence  that  any  hypertrophy  of  the  heart  takes  place  as  the  residt  of 
Icucocytlucmia,  though  Si>me  writers  mention  its  occurrence  If  present, 
it  is  due  to  some  coexisting  complication, 

Lnwjs. — In  the  lymphatic  form  of  the  disease  the  connective  tissue  of 
the  lungs  may  he  the  seat  of  leucocytic  infiltration.  The  walls  of  the 
bn^nehi  and  the  peribronchial  tissue  are  chiefly  iifTectod,  and  the  condition 
may  be  ditVuse  or  local ii^cd  so  as  to  form  tbirkenings.  This  change, 
which  may  he  fovmd  only  on  microscopical  examination,  is  of  the  same 
nature  as  that  occurring  in  the  connective  tissue  of  other  organs.  On 
microscopic  examination  also  many  of  the  small  vessels  may  be  found 
plugged  with  leucocytic  thrombi,  and  hiemorrhages  may  be  seen  around 
theiu.  The  bmgs  are  generally  cedcmatous,  and  various  other  conditions 
may  be  present  as  eomplicationSp 
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Hctijwrrfmges, — Small  hfcniorrlingcs  liiivo  already  been  mentiono^l  as 
occurring  on  the  surface  or  in  the  substance  of  various  organs ;  and  ihey 
are  also  common  on  eoroua  meiulnaiica  generally,  in  the  perioijteum,  and 
in  tke  skin.  Ilaeraorrhagea  of  larger  size  may  be  found  in  various  [»aMs; 
sometimes  they  are  apparently  spontaneous,  Fomctimes  protluced  by  slight 
traumatism  ;  and  often  they  take  place  from  miicons  Burfaces,  Special 
mention  must  be  made  of  the  occurrence  of  cerebral  hiemorrhagca  on 
account  of  tlieir  importimce,  as  they  are  not  infrequently  the  direct  cause 
of  death.  The  hjcmorrhage  is  sometimes  single  and  of  large  size,  tearing 
up  the  brain  substance  to  a  great  extent,  and  may  occur  in  any  |xvrt.  It 
is  usually  progressive  ajid  leuds  to  a  fatal  result,  though  occiLsionally 
arrest  and  recovery  may  take  place.  Sometimes  multiple  hemorrhages 
are  found,  as  in  one  case  observed  by  myself^  in  which  there  were  fuJly 
a  df>zen  htemorrliages  of  various  sizes  in  the  cerebrum  and  cerehenum, 
both  in  the  superficial  and  in  the  deep  parts.  These  hsemorrhagcs  are 
almost  certjunly  the  result  of  leucocytic  thrombosis  occurring  in  l>adly 
nourished  vessels,  the  throml>osis  prohalily  beginning  in  the  small  veins. 
Many  of  the  small  vessels  in  the  iieighb«.nudiood  of  the  haemorrhage  may 
be  found  plugged  in  this  way,  and  small  hieniorrhages  with  large  nmnbera 
of  leucocytes  may  ha  seen  in  their  perivascular  sheatha 

Ormiis  of  special  mme> — The  eye  and  ear  may  be  affected  in  like 
manner ;  uaKiely,  by  the  occujTcnco  of  hn^morrhages,  and  of  leucocytic 
intiitrations  of  their  tissues.  In  the  retina  minute  luemonbages  are 
of  ommon  occurrence,  and  are  often  associated  with  leucocytic  intiitra- 
tions along  the  lines  of  the  vessels  and  in  p:jtchcs — the  condition  described 
by  Liebreich  as  retiuiiis  kuarmmi,  though  it  is  not  really  of  inflammatory 
nature.  Occasionally  a  more  dilfnse  leucocytic  intiltration  of  the  layers 
of  the  retina  has  been  foimd,  liannorrhage  into  the  vitreous  is  of  rare 
occurrence.  Similar  infiltrations  have  licen  found  in  the  Btrnctures  of 
the  hiner  ear,  and  have  been  associattnl  with  subjective  symptoms,  such 
as  vertigo ;  in  one  or  two  cases  hfemorrhage  hiis  l>een  found  as  the  cause 
of  sudden  deafness. 

Pathological  chemistry, — At  a  comparatively  early  date  chemical 
analyses  were  maile  of  the  blood  and  organs  in  leucocythiemia,  but  many 
of  the  results  are  vitiated  to  a  considerable  extent  by  the  fact  that  the 
material  used  was  obtained  after  death,  and  therefore  at  a  time  when 
import^ant  changes  had  been  brought  about  by  l>actcrial  action.  In  some 
cases,  however,  analyses  have  been  made  of  the  blood  obtained  by  vene- 
section, and  of  the  sjileen  excised  during  life.  The  statement  for-morly 
made,  that  the  blood  has  an  acid  reaction,  depended  upon  examination  of 
blood  in  which  acidity  had  been  produce<l  by  post-mortem  change,  and  is 
incorrect ;  though  the  alkalinity  is  usually  diminished.  The  fibrin  has 
been  found  increased  in  amount,  though  coagulation  takes  place  slowly 
^a  circumstance  which  has  been  ascribed  by  some  to  the  presence  of 
peptone  in  the  blood,  though  this  has  not  been  certainly  proved.  Matthes 
found  deutero-albumose  in  the  blood  taken  fresh,  but  no  |K*ptone. 

As  the   result   of   many  independent  analyses,  xanthin   liases   hav<» 
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lM»en  found  in  increiiseii  amount.  Salomon  found  tHat  hypoxantbin 
forms  in  ordinary  blood  afkr  it  bas  been  allowtd  to  stand  ;  but  in 
fresh  leucoeytbti^mic  blood,  obtained  by  venesection,  a  conBiderable 
quantity  is  present  Further,  tnoro  hypoxantbin  haa  been  olitained  from 
postrmortem  specimens  of  blood  in  leucot;ytbitnnia  than  under  other  eon- 
ditions.  According  to  most  authors,  uric  acid  is  not  found  in  the 
blood,  though  some  have  asserted  its  presence.  The  presence  of  certain 
orgaidc  acids^ — lactic,  formic,  and  succinic — has  also  been  affirmed, 
the  first- mentioned  being  found  by  S*ilomon  in  the  pro|x>rtion  o(  *05 
per  cent  in  fresh  hlood.  Lactic  acid»  again,  is  formed  in  normal  blood 
when  taken  from  the  Inxly,  being  due,  accord iiig  to  Salomon,  to  a  ferment- 
jttive  change  in  the  leucocytes  ;  and  one  would  expect  this  post-mortem 
formation  to  be  iiK^rcitsed  in  IcucocythiemiiL  By  some  observers,  t»ther 
aubst4Lncca — gluten,  leucin,  nucleo-phosphoric  acid,  guanin^have  been 
found  as  almormal  l>odies  or  increased  in  amount,  but  chiefly  in  specimens 
obtained  after  death. 

Though  there  is  prokibly  no  chemicJil  substance  in  the  blood  peculiar 
to  the  disease,  the  increase  in  the  xanthin  h;ises,  discovered  many  years 
before  any  definite  opinions  were  formed  regaixling  their  origin,  is  a 
well-established  facL  According  to  the  view  which  has  recently 
obtained  pretty  general  acecptiince,  these  liodies  are  formed  from  leucocytes, 
and  rather  from  their  breaking  down  than  as  a  jiroduct  of  their  meta- 
holism.  According  to  Kossel,  their  chief  source  is  the  nuclei  of  these 
cells,  llorbjiczewski  has  also  traced  the  formation  both  of  the  xanthin 
bodies  and  uf  uric  acid  to  the  same  source.  He  found  that  from  portion* 
of  spleen  outside  the  bmlj^  by  varying  the  couditionSj  he  could  at  one 
time  obtain  uric  acid,  and  at  another  xanthin  compounds. 

One  more  |>oint  of  considerable  interest  is  the  occurrence  in  the  blood 
and  organs  after  de^ith  of  the  minute  crystals  known  as  Charcot's  crystals. 
They  are  not  present  in  the  fresh  blooil,  but  may  be  found  after  it  has 
been  kept  for  some  time.  They  arc  sj)ecialty  abundant  in  the  spleen  and 
in  the  bone-marrow  ;  and,  according  to  Neumann,  they  are  j>rescnt  sficcially 
itt  the  spleno-mefhillary  form,  being  usually  absent  in  the  lymphatic  form. 
They  are  usually  regarded  as  a  ]iost- mortem  product,  tiiough  not 
necessarily  proehiced  by  decomposition  ;  yet  Westphal  found  tlicm  in 
Iduotl  taken  from  the  spleen  {luring  life  and  examined  at  once  on  a  warm 
stage :  hence  he  concludes  that,  in  the  sjtleen  at  Iwist,  tliey  may  be 
present  during  life.  They  are  not  peculiar  to  leticocythiemia,  but  may  be 
found  in  the  marrow  in  other  conditions ;  and»  as  Leyden  first  discovered 
in  the  case  of  bronchial  asthma,  they  may  he  found  in  the  B|iutum.  They 
are  minute,  elongated,  symmetrical  octahedra,  and  usually  mcisure  10  ^ 
in  length ;  though  smaller  ami  larger  forms  are  jjIso  fuund.  They  are 
soluble  in  warm  water  and  in  solutions  of  alkaline  carbonates,  very 
sparingly  soluble  in  cold  water,  and  insobd>le  in  alcuhol,  ether,  and 
chloroform.  There  is  some  doubt  regarding  their  exact  constitution,  but 
at  any  rate  they  contain  phosphonis  ;  according  to  Sehreiner,  they  are  a 
compound  of  phosphoric  acid  and  a  base  **  spermin  ^'  wdiich  has  the  formula 
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CgHgX.  Thcj  are  probalily  the  result  of  cellular  disint^gnition  also,  the 
conditionss  under  whkh  they  are  found  tetnlin*;  to  supix)rt  this  view. 

Chemical  exami nation  of  tbo  organs  has  given  results  somewhat 
analogous  to  those  duscrilMjfl  above  Both  in  the  liver  and  in  the 
spleoT^  obtained  after  death,  various  oljservera  have  found  a  con- 
eideniblc  (lUaiitrty  of  peptone,  also  of  xanthin  bodies  (especially  of  xanthiii 
itself,  hypoxanthin  being  leas  abundant  or  absent),  also  of  organic  acids, 
especially  lactie^  fomiic,  and  succinic,  and  leucin  and  tyi'osin  in  small  and 
varying  amounts.  In  most  analyses  uric  acid  has  not  been  found.  Bocken- 
dahl  and  Liiudwehr  obtiiined  from  a  leucocythaimic  spleen  excised  during 
life— peptone,  1  per  contj  lactic  acid,  1Jl2  percent;  succinic  acid,  *002  per 
cent ;  xanthin,  '038  per  cent :  leucin  was  present,  but  no  tyrosin,  uric  acid, 
or  glycogen. 

The  amount  of  iron  in  the  liver  and  sjilecn  has  been  estimated  in  a 
few  cases,  and  has  l>een  found  somewhat  increasetl ;  v.  Bemmclen  found  a 
proportion  of  0  2 2  to  0*27  per  cent  of  dried  substance  in  the  liver,  and 
Prof.  SitK'kman  0*337  per  cent  in  the  liver  and  0*29  per  cent  in  the 
spleen.  St<xkTiian  attributes  the  increase  in  his  case  to  the  numerous 
htTTOorrhages  in  the  liody.  Granbotitn  also  found  more  iron  in  the  liver 
in  Icucocythtemia  than  in  a  number  of  other  diseases  investigated;  namely, 
0  0 9  pLT  cent  of  liver  substance  (not  dried).  The  Uver-cells,  however,  do 
not  usually  contain  pigment  granules  which  give  the  iron  nactioD,  the 
presence  of  which  is  such  a  striking  feature  in  j>ernicious  aniemia. 

The  general  result  of  chemical  invosligation  in  the  di.scase  has 
then  not  been  to  revea!  any  very  striking  change  in  metaUdism ; 
the  \':irious  chemical  substances  found  in  the  lilcwid,  organs,  ami  also  in 
the  urine  {mtk  mfra)  being,  so  far  as  evidence  goes  at  present,  chiefly 
tbo  result  of  excessive  disintegration  of  leucocytes.  As  the  nimiber  of 
leucocytes  in  I  he  body  is  greatly  in  excess  of  the  normal,  and  as  these 
cells  have  prol>abIy  a  Cfmiijaratively  short  life,  the  amount  of  leucocytic 
destruction  mtist  Ije  greatly  increased  and  accordingly  the  products  of 
their  disintegration  also. 

Conditions  of  occuRTtENCE  and  remoter  causes,  —  Leiico- 
cytha^nia  may  occur  practically  at  any  time  of  life  ;  but  is  most  common  in 
middle  adult  life — from  thirty  to  fifty  years  of  age.  The  residts  of 
statistics  inde[>endentfy  compiled  agree  in  showing  that  it  is  twice  as 
coramou  in  man  as  in  woman.  Cases  are  most  numerous  al>out  the  ago 
of  thirty  in  man  and  forty  in  woman,  Init  it  appears  to  affect  men  at 
a  greater  :ige  than  women,  being  excee<lingly  rare  in  the  latter  after 
sixty,  while  a  considenible  nnmber  of  cases  have  been  recortled  in  men 
above  eoventy.  The  disease  is,  however,  more  common  in  children  than 
wiis  formerly  supposed  ;  probably  many  cases  have  been  overlooked,  A 
greaU^r  jjroportioii  of  cases  of  the  lymphatic  type  occurs  in  the  early 
years  of  life  than  of  the  spleno-mcdullary  ;  but  both  varieties  may  atlect 
children  a  few  mouths  or  even  weeks  old.  It  is  found  in  people  of 
all  classes  of  society^  its  occurrence  being  app;*rently  little  alfectcd 
by   the   conditions  of   life  and    surroundings  j    though   it    is   sometimes 
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stated  to  be  more  common  in  the  poorer  classes.  It  appears  to  occur 
in  various  countries  with  iimch  the  same  degree  of  frequency:  statistica 
of  the  j^rofxjrtion  of  cases  of  lcucocythn3niia  to  the  total  number  uf  cases 
in  varii^us  Continental  hospitals  for  ten  years,  given  by  v.  Limbeck,  show 
a  considerable  difference  in  different  towns  ;  \\\\^  diflerence,  however,  may 
be  accidentjil,  as  it  is  met  with  in  the  c<i6e  of  towns  not  far  distant  from 
one  another.  From  this  table  the  average  proportion  of  cases  of  leuco- 
cytha^mia  to  other  eases  13  al>out  3  to  10,000. 

IlfrnUtarfj  injhtemes  appear  to  play  little  or  no  j^art  in  the  proclivity 
to  the  disease^  Only  a  few  cases  are  on  recDi^d  in  which  more  tlan 
one  member  of  the  sfimo  family  have  been  affected  by  the  disease-  Such 
cases  have  been  reeordt^d  by  rhanibei^,  .Senator,  and  Eich(>rsL  Senator, 
quoted  by  Eiehorst,  obseived  the  ilise^i^e  in  twins.  Instances  in  whith 
one  member  of  a  family  hits  suffered  from  leucoeythienna  and  another 
from  picnic  or  glandular  enlargement  are  also  few  in  number,  and 
occurrence  of  Icucocythsemia  in  one  of  the  parents  and  in  or»e  of  the 
children  of  the  siime  fandly  is  almost  uidvnovvn.  Leucocythu'nnc  women 
besir  children  free  frum  the  disease  ;  on  the  other  htnu],  the  thild  of  a 
healthy  mother  may  show  the  disease  when  but  a  few  weeks  old. 

As  rrwp/fer  cuusen  syphilis,  rickets,  rheumatism,  aeute  feiirile  diseases, 
depressing  mental  conditions  have  been  mentioned  by  writers  on  the 
subject^  but  these  would  probably  be  found  to  be  the  most  common 
antecetlents  of  a  large  nundior  of  crises  of  any  chronic  disease.  With 
regard  to  malaria,  h*>vvever,  there  does  appear  to  be  sfinie  connection  more 
than  aeciderital.  Sir  W.  K.  Guvvers  fontHl  a  history  of  previtnis  inter ndttcnt 
fever  in  a  fifth  of  a  number  of  cases,  and  cx]K>sure  to  malarial  irdluencc  in 
a  quarter.  Thongh  his  results  have  not  been  entirely  confirmed  by  the 
statistics  of  othei-s,  stdl  a  malarial  history  appears  to  be  too  common  to 
be  regarded  as  a  mere  coincidence.  We  cannot,  however,  go  beyond 
this,  that  malarial  fever  probably  acts  as  a  disposing  condition.  It  is 
also  to  bo  remjiiked  tluit  the  protozoon,  now  sufhciently  established  4is 
the  c:iuse  of  malaria,  has  not  been  f  on  rid  in  the  l^lood  in  cases  of  leuco- 
cythjiniii.  In  many  crises  of  acute  lencuoytha'mia  there  has  been  a  history 
of  pre-existing  inflammatory  or  uh-eiiitivo  conditions  about  the  mouth, 
fauces,  or  intestine  ;  but  it  is  possible  that  these  were  early  signs  of  the 
disejise  itself.  A  history  of  a  blow  over  the  spleen,  or  of  injury  to  the 
bone,  h.as  lieen  !iotcd  in  one  or  two  cases,  but  the  coincidence  must  be 
regarded  as  actidentaL 

In  woman  sexual  processes  have  been  regartled  by  many  as  having 
an  etiological  relation  to  the  disease,  which  has  frequently  been  observed 
to  start  tin  ring  pregnancy,  after  parturition,  and,  especially,  during  a 
prolonged  lact<itiom  Without  denying  that  tliese  processes  may  have 
some  relation  to  the  disease^  still,  in  view  of  tiic  considerable  proportion 
of  the  adult  life  of  a  woman  which  on  an  average  is  thus  occupied,  and 
of  the  hict  that  at  such  times  any  abnormal  condition  is  more  hkely  to  be 
notice*  1,  I  think  that  the  connection  is  only  accidental. 

We    may   summarise   our    knowledge    regarding    the   conditions   of 
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occurrence  by  saying  that  Icucocythsemia  may  occur  at  any  age  ;  that  no 
connection  with  the  surroundings  and  conditions  of  life  of  the  patient  can 
be  traced,  and  that,  with  the  possible  exception  of  malaria  as  a  remote 
cause,  no  relation  to  any  previous  disease  has  been  established  In  the 
great  majority  of  cases  the  individuals  affected  had  previously  been  in 
good  hcaltL 

Further — and  this  is  a  fact  of  importance — the  disease  is  one  which 
affects  the  lower  animals ;  cases  have  been  observed  in  the  dog,  cat,  ox, 
sheep,  pig,  and  others. 

Natcrk  and  ktioi/kjy. — It  is  evident  that  in  the  case  of  a  disease 
such  as  Icucocythaemia,  in  which  there  is  so  marked  an  alteration  in  the 
corpuscular  elements  of  the  blood,  any  conclusion  regarding  its  nature 
must  accord  with  the  known  facts  of  the  formation  and  destruction 
of  the  corpuscles.  As  there  are  few  subjects  on  which  there  has  been 
so  great  a  diversity  of  opinion,  it  would  be  quite  out  of  place  here  to 
discuss  the  various  hypotheses  in  detail.  I  shall,  therefore,  only  state 
the  inferences  which  appear  to  be  justified  from  a  consideration,  on  the 
one  hand,  of  the  changes  in  the  blood  and  organs ;  and,  on  the  other 
hand,  of  the  views  now  most  widely  accepted  regarding  the  life-history  of 
the  blood  corpuscles. 

If  we  consider  first  the  lymphatic  form  of  Icucocythaemia,  as  being 
probably  the  simpler,  we  find  that  the  essential  change  is  the  presence  of 
enormous  numbers  of  small  uninucleated  leucocytes  throughout  the  body  ; 
both  in  the  blood  and  in  various  tissues.  Such  a  condition,  in  view 
of  its  nature  and  extent,  can  only,  I  think,  be  due  to  an  excessive  and 
apparently  purposeless  proliferation  of  these  cells.  And,  further,  all  the 
histological  changes  present  can  be  explained  by  such  a  proliferation.  In 
fact,  the  condition  is  closely  allied  in  nature  to  tumour  growth,  to  sarcoma, 
for  example ;  and  the  diffuseness  of  the  lesions  would  be  explained  by  the 
characters  of  the  cells  involved,  these  being  normally  present  throughout 
the  tissues,  and  constantly  in  movement.  Hence  instead  of  distinct, 
tumour-like  masses,  we  find  diffuse  infiltrations  of  the  tissues,  leading  to 
uniform  enlargement  of  organs.  The  anaemia  may  be  explained  by  the 
infiltration  of  the  haemopoietic  tissue  of  the  bone -marrow,  and  by  the 
gradual  diminution  of  the  blood-forming  area.  As  already  stated,  we 
cannot  infer  the  origin  of  the  disease  from  the  characters  of  the  cells ;  we 
can  only  judge  roughly  from  the  organ  or  tissue  which  first  shows  enlarge- 
ment. One  of  the  striking  features  of  the  condition  is  that  in  different 
cases  the  various  organs  are  affected  in  a  great  variety  of  ways,  and  this 
cannot  as  yet  be  explained ;  though  there  are  analogous  facts  in  the 
case  both  of  the  infective  granulomata  and  also  of  malignant  tnmours. 

In  the  other,  the  splono-medullary  form,  the  character  of  the  cells  in 
excess  suggests  an  origin  in  the  bone-marrow.  The  large  uninucleated 
cells  in  the  blood  correspond  with  the  marrow-cells  or  "  myelocytes,"  the 
large  eosinophile  cells  in  the  blood  with  the  eosinophilo  marrow-cells  ; 
whilst  the  nucleated  red  corpuscles,  which  are  usually  numerous  in  the 
blood  in  this  condition,  are  in  the  normal  state  only  found  in  the  bone- 


marrow  of  the  ndulL  No  doubt,  m  other  abnormal  conditions  the 
imclciited  red  corjjLiscles  pass  into  the  Wood,  but  never  in  such  numbers 
;ia  in  this  form  of  Icucotytha^miii,  nor  wben  the  degree  of  arurmiii  is  so 
Blight  as  it  may  be  in  l}ih  disease.  It  would  appear,  in  fact,  as  if  there 
WGTQ  an  extension  of  tbe  cells  of  the  manow  into  the  blood. 

The  evidence  of  excessive  division  of  these  eells  as  shown  by  milotic 
figures  in  the  houe-niarrow  and  also  in  the  blood,  ia  not  cjuite  conclusive ; 
but  it  must  be  rciuembered  that  the  disease  is  usually  a  chronic  one, 
lasting  sonictimea  for  several  }'ears,  and  that  there  also  appear  to  be 
ronussioui*,  if  we  ma}^  Jtulgu  Ity  the  number  of  leucoiytes  in  the  lilood. 
We  may  therefore  regard  the  hyp<>thesi8  of  exeessive  proliferation  of  the 
cells  in  the  marrow^  with  an  exlonsion  of  these  cells  into  the  blood,  as 
being  that  whit^h  is  most  in  accordance  ivith  facts. 

I  cannot  see  suflicient  evidence  in  sup|X)rt  of  the  view  hold  l>y  many 
authors  that  leucocytha^mia  is  prinmrily  a  disease  of  the  spleen.  This 
organ  showa  merely  a  distension  of  the  pulp  with  leucocytes,  and  the 
result  of  that  distension  when  chronic,  namely,  thickening  of  the  stroma; 
and  the  reason  that  it  is  almost  invariably  cnlurgetl  is  pn>t»ably  to  be  foimd 
in  the  relation  of  the  circulating  blood  to  the  spleen  pulp.  Besides,  the 
spieen  umlcrgoes  enlargement  (though  usually  to  a  less  degree^  owing 
prol^bly  to  the  shorter  duration  of  the  disease)  in  the  lymphatic  form  as 
well  as  in  the  spleno-medullary.  Unless,  therefore,  we  are  to  assume 
that  in  all  cases  where  the  spleen  undergoes  great  enlargement  it  is  the 
primary  seat  of  the  disease,  it  must  l>e  admitted  that  great  enlargement 
may  occur  secondarily.  There  is,  besides,  cviilcnco  that  in  normal  con- 
ditiona  leucocytes  break  down  in  the  spleen,  and  the  enlargement  may 
really  bo  the  rcsidt  of  an  attempt  to  deal  with  the  abnonnal  supply  of 
leucocytes.  In  malaria  we  have  a  striking  example  of  the  degree  which 
splenic  ordargement  may  reach  as  a  secondaiy  affection.  We  ainnot  infer 
a  primary  atlbction  of  the  organ  from  grciit  enlargement. 

The  view  that  the  disease  essentially  consists  in  an  excessive  prolifera- 
tion, in  the  one  variety,  of  the  small  uninueleated  leucocytes,  in  which 
ciise  the  proliferation  may  start  in  various  organs,  and,  in  the  other 
variety,  of  the  cells  of  the  marrow,  is  the  one  most  in  acconlance  with 
the  microscopical  ehang<-8  in  the  blood  and  various  organs.  It  is  also  in 
accordance  with  the  views  generally  accepted  by  recent  authorities  on 
the  relations  of  the  leucocytes  to  the  red  corpuscles.  According  to  these 
viesvs^  with  which,  from  my  own  observations,  I  hiUy  agree,  none  of  the 
leutiocytes  of  the  blood  becomes  transformed  into  red  corpuscles,  these 
being  formed  from  special  cells — ^''erythroblasts"— in  the  bone-maiTow. 
The  leucoryte  is  a  distinct  kind  of  cell  which  has  a  lifc-bi. story  of  its  o\vn» 
and  special  functions.  The  so-called  "  marrowcells  *'  are  merely  a  variety 
of  large  leucocytes  w^hich  by  their  division  produce  smaller  leucocytes, 
which  afterwards  appear  in  the  blood.  I  accordingly  consider  tliat  the 
view,  still  held  by  many  ]iatho1ogist«,  that  in  leucoeytha^nua  there  is  an 
interference  with  the  transformation  of  leucocytes  into  reil  corpuscles,  has 
no  rc^l  basis.     It  is   also  to  W  noted   that   in   norm.'d   conditions  the 
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youngest  form  of  leucocyte  and  that  which  ^shows  most  active  proliferation 
is  the  lymphocyte^  whilst  the  marrow-cclU  form  an  older  series  of  cella  in 
which  division  15  less  active.  In  the  form  of  leucocythfeiaia  in  which 
thos<3  lymphocytes  arc  in  excess,  the  disease  usually  runs  a  more  rapid 
course. 

With  regard  to  the  chemical  changes  in  the  blood,  various  organs,  and 
unne  {ehlt  iuffu),  I  have  already  stated  that  probably  all  cati  be  cxplaiiie«l 
by  the  excessive  disintegration  of  leucocytes  which  must  occur  in  the 
disease. 

When  we  come  to  inquire  into  the  immediate  cause  of  this  prolifera- 
tion of  leuct^cytes,  we  find  that  there  is  as  yet  little  ground  to  go  upon. 
Naturally  two  hypotheses  present  themselves ;  namely,  that  it  is  due  to 
some  microparasitc,  or  that  it  is  of  the  same  nature  as  tumour  growth, 
whatever  that  may  prove  to  be.  There  are  facts  to  snpi>ort  each,  hut 
neither  is  more  t\\iin  a  hypothesis.  No  parasite  of  the  nature  of  the 
malarial  organism  lias  been  observed  in  leucocythaemia,  and  there  is  no 
adequate  evidenee  that  any  bacteriiun  is  concerned  in  the  disea^. 
Attempts  have  been  made  to  transmit  the  disease  to  lower  animals  by 
injecting  either  the  fresh  blood  or  the  juice  of  a  reeently  excised 
leucocythsemic  spleen  ;  but  they  have  been  without  positive  result. 

It  has  recently  been  suggested  that  the  excess  of  leucocytes  may 
be  due  to  the  continued  prcsonce  in  the  lilood  of  some  chemical 
substance,  such  as  in  normal  conditions  pro<iuces  an  increase  of  leucocytas. 
Vehsemeycr,  for  example,  has  attempt43d  to  produce  the  disease  by  often- 
repeated  injection  of  peptone,  and  has  found  a  very  considerable  increase 
of  the  leucocytes,  lasting  for  several  weeks.  This,  however,  is  only  a 
continued  iencocffltms^  not  leucocythannia ;  the  leucocytes  rlifler  in  the  two 
conditions  (lide  p.  C61),  and  in  the  former  there  is  no  affection  of  organs 
such  as  occurs  in  the  latter.  Leucocythaimia  has  never  been  produced 
experimentidly. 

In  the  absence  of  knowledge  regarding  the  agent  producing  the 
excessive  proliferation  of  leucocytes,  we  cannot  definitely  assign  the  place 
of  leucocythfemia  in  the  category  of  disease.  On  the  whole  it  presents 
most  ]>oints  of  analogy  to  the  growth  of  tumours,  the  analogy  being 
special ly  striking  in  the  lymphatic  variety ;  but,  on  the  other  hand,  it  is 
not  absuixl  to  suppose  that  it  may  yet  prove  to  be  due  to  a  microparasitc. 

SymiToms. — In  describing  the  symptoms  of  leucocythii^mia,  we  may 
distinguish  an  acute  and  a  chronic  form  ;^  these  nre  fairly  well  defined, 
though  crises  of  intermeduite  character  occur.  I  shall  give  an  outline  of 
the  course  of  the  disease  in  the  two  forms,  talking  first  the  chronic  form, 
which  is  the  commoner. 

The  onset  of  the  disease  is  generally  gradual  and  insidious.  In  many 
cases  the  earliest  symptoms  are  produced  by  the  splenic  tumour ;  a 
dragging  sensation  or  pain  in  the  left  hypochondriac  region  or  a  getjeml 
swelling  of  the  abdomen  m^iy  finst  be  complained  of.     In  others,  weakness, 

*  Tlie^e  two  forms  oaly   approxnnatoly  correspond   with    tlie    lymphatic   uid   spleao- 
niedulkry  forms  {i*ide  tn/m). 
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breath leasn ess  on  exertion,  giddinesB,  or  gixstric  symptoms  arc  tbe  first 
indications.  Sometimes  hitjmorrhiige  from  the  iiuse,  moto  rarely  from  the 
bowelS)  first  Iciwls  the  patient  to  seek  adviie.  At  this  stage  the  patient 
iLsually  looks  in  pretty  good  hc^ilth,  and  has  not  lost  tiesh,  thongh  a 
certain  degree  of  pidlnr  muy  be  preseriL  Exiuniiiation  of  the  blood  may 
show  a  niodenite  or  giCLit  increase  of  the  leucocytea  (for  characters, 
vidt  p,  C37X  and  the  red  corpuselea  may  be  oidy  slightly  diminished. 
The  spleen,  eveti  at  this  early  period,  may  show  cnonnous  enlargement, 
and  its  lower  margin  may  be  at  the  i!iac  crest.  The  changes  in  the 
l>lood  ami  the  condition  of  the  spleen  nstially  render  the  diagnosis  cJisy. 
If  the  temperatme  l>e  kikcn  regularly,  slight  irregular  pyrexia  may  often 
bo  detectcM-L  This  generally  occurs  at  night,  the  temperature  rising  a 
degree  or  more  on  some  thiys,  vv  ith  intervals  of  a  normal  conditiun  ;  it 
may  be  accompanied  by  sweatings;  though,  independent  of  rise  of  tempera- 
tnrc,  such  a  tendency  to  sweating  is  not  an  uncommon  symptom,  Dis- 
turbiinces  of  the  alimentary  system  often  appciir,  vomiting  or  diarrhoea 
from  time  to  time  being  not  infrequent. 

Such  arc  the  common  symptoms  in  the  early  stages  of  tbe  disease  ;  and 
in  distinctly  chronic  cases  patients  may  remain  in  j^retty  much  ihe  same 
condition  fur  months,  or  even  for  one  or  two  yeai-s.  In  some  eases,  in  fact, 
they  may  enjoy  tolerably  good  healtli  with  the  leucocythfemic  condition 
of  the  blood  well  marked  and  the  spleen  of  gi'eat  size.  More  fre(]uently 
the  general  health  is  considerably  impaired,  more  prominent  symptoms 
occurring  at  intervals  and  tending  to  become  aggravated.  In  this  stage, 
uniler  suitable  treatment,  considerable  improvement  in  tbe  general  health 
may  take  place,  und  the  nvmiber  of  leiicoeytea  may  even  diminish  con- 
siderably. Periods  of  relapse,  however,  follow,  and  in  the  course  of  time 
a  greater  or  less  degree  of  cachexia  usually  supervenes.  Pallor  and 
brcathlessness  l>ocome  more  marked,  the  pulse  is  often  feeble  and  rapid, 
the  temperature  is  more  frerpicntly  elevated  and  still  shows  tbe  same 
irregular  character  The  abdomen  may  show  considerable  tumidity, 
owing  partly  to  the  splenic  enlargement,  pjirtly  to  chronic  flatulent  disten- 
sion, and  partly  to  ascites,  which  is  no  nncommon  condition.  The  ptiticnt 
loses  ilesh,  becomes  more  and  more  asthenic,  and  is  confined  to  bed. 
Even  in  this  stage  a  certain  amount  of  improvement  may  occur,  but  too 
often  the  course  is  stccidily  downhill  A  tendency  to  hoemorrhage,  if  not 
present  before,  often  appears  now,  and  in  this  way  the  prostration  ia 
increased. 

A  fatal  termination  may  be  brought  about  in  various  ways.  In  many 
cas<3S  a(3vancing  Ciichexia  and  anaemia  are  folio wefl  by  the  occurrence  of 
general  dropsy,  which  gradually  increases,  and  the  patient  dies  from  heart 
failure  with  pulmonary  a?dema.  This,  indeed,  la  the  usual  sequence  of 
events!  unless  some  fatal  complication  occur.  In  other  cases  severe 
hfemorrhago  from  the  nose,  bowels,  or  elsewhere  may  be  the  immediate 
cause  of  death  ;  and  in  a  certain  proportion  of  cases  death  is  produced 
suddenly  by  the  occiurence  of  single  or  multiple  haemorrhages  in  the 
brain-      Occasionally   severe  diarrhcea  contributes  largely   to   the   fatal 
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tennination ;  in  other  cases  intercurrent  affections,  such  as  pneumonia  or 
peritonitis. 

Such,  in  outline^  m  the  course  of  the  disease  in  its  chronic  fonn,  and 
most  cases  of  spleno-medulhiiy  leucocythiL^mia  in  adults  conform  to  this 
description*  The  disease  in  this  form  usually  lasts  for  from  one  to  two 
years  after  the  first  symptoms,  though  a  longer  duration  is  not  uncommon. 
After  distinct  cachexia  sets  in,  the  fatal  result  generally  follows  in  a 
few  months,  though  it  may  occur  at  any  time. 

In  another  group  of  cases  the  disease  rims  a  much  more  rapid  course, 
an  I  to  the  so  the  name  acute  leucocylhoemia  has  been  given,  though  it 
has  only  a  relative  aigiuficance.  Leucocytha-mia  is  more  apt  to  have 
this  character  in  the  ciirlier  years  of  life,  especially  when  the  disease 
is  of  the  lymphatic  variety.  Of  17  acute  cases  collected  by  Ebstein,  in 
ordy  7  were  the  patients  over  thirty  years  of  Lge  ;  and  in  4  cases  observed 
by  myself  the  gr'ealest  age  ^vas  twenty -six.  In  some  such  cases  a  fatal 
result  may  follow  iis  early  as  four  or  five  weeks  after  the  first  noticeable 
symptoms,  or  even  earlier  ;  how  king  after  the  lieginning  of  the  disease  we 
cannot,  of  course,  say.  The  characters  of  the  disease  are  of  the  same  nature 
as  in  the  chronic  form,  hut  are  exaggerated  in  degree  and  in  rapidity  of 
course.  Itapidly  advancing  pallor  and  weakness,  or  severe  hiemorrhage, 
may  bo  the  first  Indications  of  the  disease.  Irregular  pyrexia,  often  with 
great  perspiriition,  thirst  anil  anorexia,  vomiting,  diarrhoea,  repeated  bleed- 
ings from  the  nose,  gums,  or  Ijowels,  and  sulKMitaneous  extravasations,  are 
amongst  the  most  usual  symptoms  during  its  course.  Enlargement  of  the 
lymphatic  glands  is  sometimes  well  marked,  and  maybe  one  of  the  earliest 
changes  to  be  noted  by  the  patient.  Death  may  he  preceded  by  vl  typhoid- 
like condition  ;  sometimes  it  results  from  general  cedema  and  heart  failure, 
sometimes  directly  from  hcTemnrrhage.  In  such  acnte  eases  the  splenic 
eidargcmcnt  is  n)?nally  only  moderate  in  degree,  or  may  even  be  slight; 
though  the  increase  of  leucocytes  is  geneiidly  gi^eat  and  the  anaemia 
sometimes  extreme. 

After  this  outline  of  the  main  features  of  the  disease  the  more 
important  cHniail  conditions  may  he  described  in  grci4ter  detail. 

The  condition  of  the  bliXKi  is  always  of  importance,  and  when  examined 
from  time  to  time  gives  valuable  indications  as  to  tbo  course  of  tlie 
diseasa  In  the  chronic  cases  the  nnmlier  of  leucocytes  often  remains 
about  the  same  for  a  considerable  period  of  time,  though  slight  flnctuation* 
occur.  Their  number,  however,  varies  much  in  different  cases.  In  one 
case,  fur  examjjlc,  the  leucocytes  may  number  3*)U,0OD  per  c.mm.,  in 
another  600,000  per  c.mm. ;  and  when  aii  examination  is  made  some 
months  later  the  numbers  in  the  two  cases  may  be  little  altfred.  It  is 
not  the  rule  to  find  a  gradual  increase  in  the  numl>er  in  proportion  to  the 
duration  of  the  disease,  although  when  the  condition  of  the  patient  glows 
worse  the  number  of  the  leucocytes  often  increases.  Occiisionally,  under 
treatment,  the  leucocytes  may  become  considerably  diminished,  and  may 
even  fall  to  normah  lb  is  not  possible,  however,  to  say  that  the  patient 
is  cured,  though  the  diminution  is  iisually  accompanied  by  au  improve- 


mciit  in  the  gencnil  health  ;  the  almormal  clcraciits  remain  in  the  Mood, 
and  the  splenic  otdargt-niLnt  is  sometimes  little  altered  ;  though  sometimeB 
it  is  cons]'dei*abIy  diminished*  In  ihe  more  aciito  cases  a  considerable 
juigmcnUition  in  the  number  of  lencocytcs  may  be  observed  in  the  coursQ 
of  the  disease,  arid^  as  there  is  usually  much  dimitmtion  of  the  red  rr>r|mscles 
at  the  same  timo^  the  proportionate  increafie  is  itioro  maikcd  fitilL  In  a 
rapid  ease  ol)served  by  myself,  the  numhers  chunked  from  leueoeytes 
209,000,  red  curpuscles  2,085,000,  to  leueoeytes  370,000,  red  eorpusclee 
902,500,  iu  less  than  four  weeks.  Throughout  the  greater  period  of  the 
diseiise  in  the  ehronic  tyfje,  the  red  corpuselea  usually  number  about 
3^000,000  per  c.mm.,  their  inimljcr  remaining  almost  stiitionHry  fur  a 
considerable  time,  though  falling  considerably  towards  the  close  of  the 
discit^e.  It  is  always  a  grave  sign  when  the  niuiiber  of  the  red  corpuscles 
steadily  diudnishes  in  spite  of  treatment.  Moreover,  it  should  he  borne 
in  mind  that  when  the  condition  of  the  blond  is  statiorjary,  or  even 
improving,  a  rapid  aggravation  leading  to  a  fatal  result  may  set  in  at 
any  time, 

'I'he  ^pknic  mhrijemtni  corresponds  in  general  characters  with  that  met 
with  in  other  conditions.  It  is  greatest  in  long  standing  cases,  ami  may 
exceed  that  met  with  in  any  other  disease.  The  erdargemcnt,  for  ana- 
tomic^'il  reasons,  extends  mostly  forwards  and  downwards  ;  hut  sometimes, 
when  the  downward  extension  is  interfered  with  by  adhesions  or  by  a 
powerfid  costo  colic  ligament,  the  e.xtension  upwards  is  very  marked. 
The  lower  margin  may  be  as  low  as  the  anterior  superior  iliac  spine,  or 
even  lowerj  whilst  the  anterior  border  may  reach  beyond  the  middle  line, 
occasioiridly  even  as  far  as  the  anterior  superior  iliac  spine  on  the  right 
side.  The  form  of  the  organ  is  maintained,  and,  as  its  consistence  is 
usually  tirm^  its  rounded  margin  can  l>e  reiwbly  palpated,  the  notches 
in  tlie  anterior  margin  being  often  well  marked.  The  enlarged  spleen 
often  gives  rise  to  a  sense  of  dnigging  or  hcavinesSj  the  uneasiness  being 
increased  after  food  j  and  sometimes,  owing  to  the  occurrence  of  peri- 
splenitis, actual  j>ain  of  a  dull  or  shaqi  character  may  bo  present,  especially 
on  raoveracnt.  It  may  also  interfere  to  a  varying  extent  with  the  move- 
ments of  the  diuphragnij  and  complic^ite  resinratory  tronblcs.  When  such 
great  erdargement  has  been  reached^  the  size  remains  as  a  rule  fairly 
constant,  showing  only  slight  variations  from  time  to  time.  Sometimes, 
however,  considerable  diminution  takes  place,  which  may  or  may  not  be 
accomf*anied  by  an  improved  condition  of  the  bloofl.  In  the  more  rapid 
cases  of  leucocytha?mia  the  spleen  may  extend  but  little  beyond  the  costal 
margin  ;  and,  as  its  consistence  is  less  firm,  palpation  of  its  border  is  not 
so  readily  efleeted.  Between  the  size  of  the  spleen  and  the  number  of 
leucocytes  in  the  blood  there  is  no  fixed  relation.  I  have  seen  in  the 
more  acute  cases  an  enormous  excess  of  leucocytes  with  but  moderate 
splenic  enlargement ;  and,  on  the  other  hand,  I  have  seen  the  numhcr  of 
leucocytes  in  chronic  cases  fall  to  a  little  ahove  normal  while  the  spleen 
remained  of  very  great  size. 

The  hjm^haik  tfkndSf  when  enlarged,  may  give  riae  to  considerable 
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swellings  which  are  readily  visible  ;  in  other  cases  the  condition  is  dis- 
covered by  palpation.  The  anatomical  changes  have  already  l>eon  (k^scribed 
(ride  p.  642),  and  tlie  clinical  characters  correspond.  The  enlarged  glands 
arc  usually  free  from  niiitting  or  induration  around,  arc  neither  j^wiiufid 
nor  tender,  and  may  show  considemble  fluetuations  in  size  from  time  to 
time.  Occasionally  an  area  of  dulriess  can  be  determined  during  life 
over  the  iipper  part  of  the  sternum,  which  is  dne,  not  lo  enlarged 
lymphatic  glands,  but  to  a  diffuse  lymphoid  infiltration  of  tlie  thymus  or 
its  remains.  Pressure  symptoms  are  rarely  produced.  I  re[M*At  that 
the  lymphoeytc.5  may  bo  in  great  excess  in  the  blood  whilst  glandular 
enlargement  is  slight  or  even  absent.  In  one  case  of  this  nature  recently 
observed  by  myself  there  was  extensive  leucocytic  intiltration  of  the 
liver,  kidneys,  and  suprarenals,  with  considerable  enlargement  of  the 
spleen  ;  the  lymphatic  glands  being  almost  unaffected. 

The  changes  in  the  kmeniarrow  are  usually  unaccompanied  by  any 
symptoms,  Mosler  was  the  first  to  describe  tenderness  over  the  externum 
as  a  symptom  in  tfie  disease  :  this  he  found  to  be  due  to  an  overgrowth 
of  the  marrow,  with  absorption  of  the  bono  ;  and  a  like  condition  has 
been  noted  in  other  cases.  Occasionally  there  is  a  dull  pain  in  addition 
to  tenderness,  and  these  symptoms  may  !>e  present  in  other  bones  besides 
the  sternum.  Such  symptoms  are,  hovrevcr,  the  exi^eption  rather  than 
the  rule,  and  it  may  be  definitely  sUited  that  an  extensive  hyperplasia  of 
the  marrow  may  bo  present  without  any  subjective  indictition  whatever. 
In  a  few  acute  cases  of  the  lymphatic  type  similar  tenderness  over  the 
Imnes  has  been  noted,  so  that  its  presence  does  not  necessarily  indicate  a 
primary  change  in  the  marrow. 

The  tht/roid^  when  it  is  the  seat  of  leucocytic  infdtnuion,  may  bo 
obviously  enlarged  during  life.  1  have  only  once  ol>served  this,  a 
symmetrical  enlargement  of  moderate  degree  and  painless,  occurring  in  a 
case  of  acute  lymphatic  Jeucocythsemia.  So  far  as  I  can  ascertain,  no 
symptoms  referable  to  the  suprarenals  occur  when  these  are  the  seat  of 
leucocytic  infiltration. 

Disturljanccs  of  the  aUmentarij  sijstem  are  common,  especially  in  the 
m  ire  acute  cases,  and  may  give  rise  to  most  troublesome  sy  nip  torus. 
The  tonsils  and  lymphoid  tissue  of  the  pharynx  may  be  enlarged  and 
interfere  some wl rat  with  deglutition,  especially  when  an  inflammatory 
condition  is  superadded,  as  is  sometimes  the  case.  The  enlargement,  as 
in  the  case  of  the  lymphatic  glands,  may  show  fluctuations  from  time  to 
time.  In  such  cases  the  condition  first  described  by  Mosler  as  leuccemic 
stomatitis  is  apt  to  occur  also — a  condition  in  which  the  gums  and  other 
pirts  of  the  mouth  become  swollen,  inflamed,  spongy,  and  sometimes 
ulcerated  ;  it  is  often  attended  ^vith  bleeding.  The  change  somewhat 
resembles  that  found  in  scurvy,  and  there  is  often  decomposition  of  the 
secretions  and  blood,  with  marked  lector.  In  a  few  cases  gangrenous 
processes  have  supervened. 

The  appetite  varies  considenibly.  In  the  earlier  stages  in  chronic 
cases  it  is  ujsuallj  little  if  at  all  impaired  j  in  a  few  cases  it  has  been 


<lescribed  as  iniusiially  great.  Discomfort  after  a  fall  meal  is  a  common 
symptom,  and  is  to  be  ascribed  in  jKirt  to  the  pressure  of  ttio  enlarged 
spleen  on  the  stomach.  In  tho  later  stages  of  the  di.set^vse^  when  there  is 
cachexia,  and  especially  in  tlie  acute  cases,  gastric  symptoms  may  be  very 
prominent.  There  is  complete  loss  of  appetite,  very  feebUj  digcssivo 
]X)\ver,  vomitings  and  occasionally  hiPmatemesis  ;  thon;^h  bleed ini,'  from 
the  stomach  is  not  so  comnion  as  from  the  nose  or  bowels,  and  usually 
rjccurs  only  late  in  the  disease* 

Intestinal  symptoms  are  comparatively  common.  There  may  bo 
lluttdcnt  dist<:'nsion  and  constipation  iilte mating  with  diarrhoea;  a  tendency 
to  the  latter  m  often  well  marked  throughout  chroidc  cases.  But  di^irrhcDa 
is  sometinies  severe  in  degree,  esijccially  in  the  stage  of  cachexia  ;  and  it 
may  largely  contribute  to  a  fatid  result.  It  is  sometimes  acconifjanied  by 
ten esnuis  and  by  bleeding  from  the  bowels,  the  bleeding  varying  greatly  in 
ajuount,  but  being  sometimes  prtjfusG  an*l  occasionally  the  cause  of  death. 
In  such  cases  often  no  lesion  of  tlie  intestinal  mucous  memlirane  cm  be 
found  after  death,  there  being  apparently  a  general  oozing  of  blood  from 
its  surface ;  occasionally  witb  the  lympliatic  variety  of  the  disease  the  lesions 
above  descrihed  are  found  associated. 

Acute  peritoTutiti  may  supervene  and  dctermino  a  fatal  issue.  Tho 
cause  of  the  condition  is  doubtful,  but  in  the  cachexia  towards  the  end  of 
life  micrococci  may  gain  entrance  to  the  blood  and  lodge  in  the  spleen, 
as  was  found  by  myself  in  one  case  ;  and  it  is  poiisible  that  thence  they 
may  pass  to  the  surface  of  the  organ  and  infect  tho  peritoneum.  In  other 
ca.'^es  ]>eritonitis  may  be  set  up  by  the  process  of  tapping. 

Eidargement  of  the  liver  can  often  be  asccrtiuncil  by  percussion, 
and  its  lower  margin  is  sometimes  palpable ;  but  usually  no  symjitoma 
are  produced  by  the  affection  of  this  organ.  Jaundice  is  not  met 
with^  uidess  as  the  result  of  some  superadded  condition.  Great 
leucocytic  in fiU ration  of  the  p<^>rtal  tracts  may,  however,  possibly  aid  in 
the  production  of  ascites,  \>'hich  is  often  present  towards  the  close  of  the 
disease.  The  ascites  may  occtu*  as  part  of  a  genci  al  dropsy,  but  some- 
times tho  eflfuaion  into  the  |>eritoneum  is  well  marked  when  there  is  little 
or  no  dropsy  elsewhere,  and  may  require  repeated  paracentesis*  Spon- 
taneous hn^monhage  into  the  peritonenni  has  been  described,  Imt  is  a  very 
rare  occurrence. 

The  symptoms  in  connection  with  the  ritruhtifn  t/  urn]  jrspiratnrt/  systems 
arc  mostly  referable  to  the  general  condition,  and  especially  to  tho 
amemia.  Palpitation,  breath  I  essn  ess  on  exertion,  giddiness,  and  the  like 
tend  to  l)ecome  worse  as  the  disease  advances.  The  pulse  becomes  softer 
and  more  rapid,  but  is  usually  regidar,  even  in  the  later  stages  of  the  disease, 
when,  owing  to  the  fatty  change  which  is  often  present,  the  heart's  action 
may  be  very  feeble.  Systolic  htemic  munnurs  may  be  heard  over  the 
heart,  and  a  bruit  over  tho  veins  at  the  root  of  the  neck.  The  heart  is 
sometimes  displace*!  upward  and  slightly  to  the  right  side  by  the  splenic 
ordargemcnt  and  the  abdominal  distension.  Dyspucea  is  often  a  distress- 
ing feature  in  the  late  stages  of  the  disease,  even  to  the  full  extent  of 
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orthopiiroii.  Several  fitctori  are  coueenied  in  the  proQuctioti  of  thU 
symjjtoin.  In  addition  to  tho  anaemia  present  and  the  feeble  action  of 
the  heart,  effusion  itito  the  pleural  cavities  may  largely  contribute  to  it, 
and  tlic  condition  is  aggravated  by  the  alxiominal  distension  which 
displaccij  tho  diaphragm  upwanis  and  restricts  its  movements.*  (Edeina 
of  the  liuigs  ujjually  precede-?  death,  wliieh  may  come  about  very 
gradnally*  In  one  case,  obsjrved  by  myself,  in  whieh  death  took 
place  somewhat  snddenly,  there  was  extensive  leucocytic  thrombosis  in 
the  small  ptdmomiry  vessels^  along  with  largo  pjde  coaguliv  in  the  largo 
trnnks.  Bronchial  caUirrh  fa  not  imcommon  throughont  the  disease, 
and  the  coughs  in  some  cases  very  troublesome,  is  attrilnUed  to  reflex 
cansjitioii.  Pleurisy  and  pneuuiouia  may  be  mentioned  as  complica- 
tions» 

Dropsy  is  common  in  cases  in  iv-hich  there  is  advancing  cachexia ;  it 
rccsnlts  from  tho  anaemic  condiliou,  general  malnntrition,  and  gradual 
heart  failure.  Anasarca  may  Ijc  of  extreme  des^reo,  the  epidermis  may  be 
raised  in  blebs,  and  au  erysipehitous  condition  sometimes  stipervenes. 
Eifuiiions  into  the  ^'arious  serous  cavities  are  common,  and,  as  I  have  sald^ 
ascites  is  often  considerable. 

Ilammrhdfjf  into  the  tissues,  or  from  mucous  siu^faces,  occurs, 
at  some  period  of  the  disease,  in  the  majority  of  cases.  Of  all  the 
varieties  of  hiemorrhagc  ei>istaxis  is  the  commonest  It  may  occur  at 
any  period,  and  is  not  uncommonly  an  early  symptom.  It  may  recur 
frequently  throughout  the  disease  and  be  motlerate  in  ilegree ;  sometimes 
it  is  very  severe  and  may  bo  the  cause  of  death.  Ila^morihages  from  the 
stomat'li  or  frt>m  the  l»owels,  though  less  frecpient  than  cpistaxis,  are  by 
no  means  uncommon,  tho.se  from  the  bowels  lacing  the  commoner.  The 
amount  and  frequency  of  the  haemorrhages  vary  much  in  ditlerent  cases. 
In  the  case  of  intestinal  bleeding,  for  example,  there  may  be  only  a  small 
amount  of  altered  blotxl  in  the  stools;  the  faeces  may  be  pulpy  and  contain 
a  considerable  admixture  of  blood,  or  almost  pure  blood  may  bo  [mssed 
from  the  bowel.  Hiemorrhages  fjom  the  lungs  and  kidneys  and  from 
the  female  genitid  tract  are  rarer  events.  Petechia*  in  the  skin 
may  occur,  but  usually  otdy  in  the  fidvanced  sUigcs  of  the  disease; 
sometimes  in  tho  more  rapid  cases,  often  of  the  lymphatic  variety,  the 
skin  luemorrhages  may  be  ranch  larger  and  of  more  diffuse  character,  as 
in  purpura  hfcmorrhagica.  Hjpniori'hage  into  the  joints  has  also  been 
recorded.  Haemorrhage  into  the  deeper  tissues,  or  musele^s,  is  another 
complication,  sometimes  resulting  from  slight  traumatism,  sometimes 
apparently  spontaneous.  I  have  seen  more  than  a  pint  of  bl<XHl  effused 
into  tho  abdominal  muscles,  as  the  result  of  paraeent-esis  when  the 
puncture  was  made  a  little  to  one  side  of  the  middle  line.  Hajmorrhage 
into  the  brain  has  been  mentioned  above  as  a  nt)t  infrequent  cause  of 
death.  Fatal  cerebral  hicmorrh^ige  may  occur  suddenly,  or  n»ay  Vj6 
preceded  by  sytnptoms,  as  in  the  case  of  smaller  initial  biemoi'rhages. 
As  the  hiemonhjige  is  in  some  cases  multiple  and  in  other  uises  very 
extensive,  localisation  during  life  is  usually  very  difficult.     In  giving  a 
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prognosis  in  cases  of  leueocythic^mia,  the  possibility  of  the  occurrence  of 
eeiel^nil  haemorrhage  shoulil  l>e  kept  in  view. 

Elevatioo  of  the  temjfemfure  a-t  some  i>enixl  of  the  disease  is  almost 
invariiible.  In  th*'  early  sUiges  in  chronic  citses  slight  irregnlar  elevation ^, 
nioro  m.irkctl  at  night,  may  occur  from  time  to  time,  with  periuils  of 
normal  temperature  hetween.  In  the  hiter  stage,  and  cspeciaily  in  cases 
running  an  acute  course,  the  pyrexia  is  more  marked,  though  still  show- 
ing an  irregnlar  character.  The  temperature  sometimes  reaches  102°  or 
103''  at  night,  and  falls  a  degree  or  two  iti  the  morning;  though  some- 
times it  shows  a  more  continuous  ri^o.  Occji^sionally  slight  rigors  occur 
with  the  rise  of  temperature,  the  causation  of  which  is  obscure. 

The  unim  is  generally  normal  in  cpiantity,  thtnigh  towruds  the  end  of 
the  disease  it  may  be  diminished.  Its  sjiecific  gravity  varies,  but  is 
usually  pretty  high  ;  an  aeid  reaction  is  usually  well  marked.  The 
amount  of  urea  has  been  found  to  vary  in  ditJerent  cases,  though  it  is 
often  little  altered  ;  but  increase  in  the  fpiantity  of  uric  acid,  obsei-^'ed 
by  Virchuw  at  an  early  date,  is  an  almost  invariable  wcuncnce.  The 
amount  of  the  latter  has  been  recorded  as  reiiching  over  3  grms.  a 
day,  but  more  recent  analyses  show  that  it  rarely  exceeds  1  "5  grm.  A 
deposit  of  urates  often  appears  in  the  urine  after  standing,  and  uric  acid 
crystals  may  also  be  fourjd.  The  x  an  thin  bases  >  of  which  traces  are 
found  in  normal  urine,  are  also  increased  in  amount,  and  some  of  the  rarer 
members  of  the  seriej^^heteroxanthin,  guanin,  etc-^havo  been  fonntl  by 
diiferent  observers.  Bondsynski  and  Gottlieb,  in  a  case  of  spleno-medullary 
leucocythsemia,  foutjd  that  the  xanthin  bodies  exceeded  three  to  four 
times  the  normal  amount  These  changes  in  the  urine  are  to  be  as.soci- 
ated  with  those  in  the  blood  and  organs  descriljed  above,  and  probably 
all  are  due  to  the  excessive  breaking  down  of  leucocytes,  as  it  m  now 
well  estal)lishe<l  that  xanthin  and  the  lower  members  of  the  series  are 
chiefly  excreted  in  the  more  highly  oxidised  form  of  uric  aeld.  Formic, 
lactic,  and  other  organic  acids  in  small  quantities  have  been  found  in  the 
urine  in  some  cases;  and  peptone  and  alhumoses  have  been  observed 
occasionally.  Albumin  may  be  present  towards  the  close  of  the  disease, 
but,  as  a  rule,  the  urine  is  free  from  it ;  hnematuria,  though  occurring 
occasionally,  is  rare.  There  may  be  great  enlargement  of  the  kidneys 
due  to  leucocytic  intiltratioUj  without  a  trace  of  blood  or  all  nun  in. 
Sulphates  and  phosphates  have  in  some  cases  been  found  increased  in 
amount,  but  this  is  not  a  well-recognised  alteration.  The  occuiTencc  of 
renal  calculi  from  the  increased  excretion  of  uric  acid  and  urates  is  not 
common,  though  a  few  cases  have  been  recorded. 

In  the  skin  multiple  tumour -like  nodule.>  often  reaching  a  hazel- 
nut in  size,  havo  l»een  recoixled  in  a  few  cases.  This  condition  was 
first  described  l>y  Biesiadeeki,  and  has  been  called  b}^  Kaposi  ^'  lympho- 
dennia  perniciosa."  It  hits  usually  been  associated  w'ith  glandular  en- 
largement, and  the  structure  of  the  nodules  has  been  de3cril>ed  as 
resembling  that  of  lymphoid  tissue.  Further  observation  appears  neces- 
sary, however,  to  determine  the  exact  relation  of  this  change  to  Icuuo- 
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cytbeemia,  A  tendency  to  boils  baa  been  notetl  in  some  cases  of  leuco- 
cytheemia.     Otber  changes  in  the  skin  have  already  been  mentioned. 

Symptoms  in  connection  witb  the  nerrom  siidemy  apart  from  those 
produced  by  haemorrbage«,  are  on  tbe  whole  rare.  Mental  affection, 
especially  of  a  melancholic  type,  has  been  observed  in  some  cases,  cbiefly 
towards  the  close  of  the  diseuse  ;  but  it  is  not  sufficiently  frequent  to 
indicate  any  special  proclivity.  In  some  of  the  acute  ciises  delirium  and 
coma  have  occurred  before  death,  sometimes  apart  from  marked  pyrexia. 
In  addititju  to  the  symptoms  produced  by  cerebral  ba^morrhagc,  wbich 
hiis  been  referred  to  above,  paralyBCs  of  certain  of  the  cranial  nerve% 
due  to  hicmorrbage  or  leucocytic  infiltration  in  tbeir  aheatha,  have  been 
recorded,  and  several  observers  have  noted  tbe  occurrence  of  sudden 
deafness :  in  one  or  two  aises  this  has  been  found  to  be  due  to  hsemor- 
rhago  into  tbe  inner  ear.  In  some  otber  cases  impairment  of  hearing 
fiubjectivo  aural  sensations,  giddiness,  and  the  like,  have  been  observed ; 
and  in  one  such  case  Politzer  found  a  leucocytic  infiltration  of  the 
structures  of  the  iabyrintb. 

The  rdimi  on  ojihthalmoscopical  examination  very  often  shows  distinct 
changes,  which  depend  chiefly  on  the  altered  condition  of  the  blood 
witb  the  occurrence  of  bfemorrhages.  When  the  anaemia  is  well  marked 
tbe  fundus  is  pale  and  sometimes  of  yellowish  tint ;  the  veins  are  usually 
dilated,  tortuous,  and  paler  than  normal,  whilst  tbe  arteries  are  narrow. 
There  is  sometimes  swelling  of  the  optic  disc.  Hiemorrhages  in  the 
retitia  are  common,  and  are  most  freiiuently  situated  at  the  periphery, 
though  they  may  also  occur  in  tbe  region  of  the  macula.  They  vary  in 
size,  though  they  are  usually  small ;  in  shape  they  are  irregidar  and 
have  sometimes  a  striated  api>earance.  Pale  spots,  usually  close  to  the 
vessels  and  often  surrounded  by  traces  of  haimorrhage,  are  also  seen  some- 
times ;  occasionally  they  may  reach  a  considerable  j?ize.  They  are  composed 
chiefly  of  collectiorts  of  leucfH."ytes  and  degenerated  nervous  elements.  In 
some  other  cases  a  uniform  opicity  of  the  retina  has  been  observed, 
wtiich  hfis  been  found  to  be  due  to  leucocytic  infiltration  of  tbe  layers  of 
the  retina.  Interference  with  sight  may  be  present  or  absent,  according 
to  the  pjsition  of  tbe  lejiions.  Aa  these  are  most  common  at  the  peri- 
phery, usually  nothing  abnormal  is  noticed  by  the  patient,  but  in  some 
cases,  where  the  more  central  region  is  involved,  defect  of  tbe  field  of 
vision  may  result.  In  a  few  cases  such  symptoms  have  first  le<l  tbe 
patient  to  seek  advnce,  and  in  this  way  have  led  to  tlie  discovery  of  tbe 
disease.  Haemorrhage  into  the  vitreous  has  already  been  mentioned  as  a 
rare  occurrence. 

Hfpmdmtivt  si/stem,~ln  women  there  is  often  irregularity  of  the 
menstrual  function.  There  is  sometimes  menorrbagia,  occasionally  met- 
rorrhagia, but  as  the  disease  advances  amenorrh»a  is  not  infreijuent. 
Women  suflering  from  the  diseiise  have  been  known  to  pass  tlirough 
more  than  one  pregnancy  and  to  bear  heal  thy  chiblren.  In  man  the 
occurrence  of  persistent  priapism,  lasting  sometimes  as  long  as  eight 
weeks,  is  a  curious   symptom  which  has   been   noted   in   a  considerable 
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number  of  cases.  It  has  been  attrilniteLl  to  throTiiboais  in  the  veins 
or  in  the  sinuses  of  the  corpora  cavernosa,  and  in  a  case  recortled 
by  Kast  evidence  of  such  thromWisis  was  found  after  (Jeathj  the  priapism 
having  occurred  a  year  arid  a  half  before. 

Diagnosis. — In  most  cases  of  splcuo-mcdiillary  leucocjthsemia  the 
diagnosis  is  very  easy.  Frctpicntly  attontion  is  first  drawn  to  the  great 
enlargenient  of  the  spleen,  and  thereafter  an  examination  of  the  blooil 
reveals  the  nature  of  the  disorder.  The  number  of  leucocytes  may 
be  so  great  as  to  leave  no  doubt  possible  ;  but  it  must  he  borne  in 
mind  that  occasionally  their  number  may  not  be  much  aliove  nonnal, 
and  also  that  in  a  number  of  otlier  dise^ises  the  leucocytes  may  be 
incrc^isod  in  num!*er.  Here  the  characters  of  the  leucocytes  are  of  great 
importance,  8uch  incrciise,  known  as  l^woeyiom^  occurs  in  certain  wiusting 
diseases,  in  anaemia  resulting  from  haemorrhage,  in  acute  suppurations^  in 
various  infective  fevers^  and  so  forth  ;  and  is  no  doubt  produced  by  the 
circidation  of  cert^iin  abnormal  products  in  the  blood.  Leuetx-ytosis  can 
be  expcrimeutiilly  produced  by  the  injection  of  many  biicterial  products, 
of  peptone^  nuclcin,  and  other  substances.  The  attempt  to  distinguish 
leucoeytha^mia  from  leucocytoais  l>y  the  number  of  leucocytes  is  quite 
unscientific — the  diflTereuco  being  one  not  merely  of  degree  but  of  nature. 
In  leucocytosia  the  increase  is  almost  exclusively  on  the  part  of  the  leucocytes 
with  multipartite  nucleus,  so  that  the  proportion  of  these  to  the  other 
leucocytes  may  be  increased  three-  or  fourfobl,  and  no  abnormal  elementa 
are  present.  In  leucocythiemia,  on  the  other  hand,  the  leucocytes  have 
the  characters  already  described.  As  alrcatly  gUitcd,  their  number  may 
fall  in  some  cases  nearly  to  normal,  whilst  the  abnormal  elements  remain 
in  the  blood  Accordingly,  when  such  a  condition  is  found  the  case 
sboukl  be  closely  watched  and  the  blooil  examined  from  time  to  time. 
Examination  of  the  blood  ^^ill  also  distinguish  spleno-medullary  leueo- 
cytha»mia  from  other  dise«iscs  with  grciit  splenic  enlargement,  such  as  ague 
or  splenic  auoimifi.  In  the  latter  disease  tbe  numl)er  of  leucocytes  may 
be  slightly  increased,  normal,  or  even  diminished  ;  but  they  never  show 
the  alterations  in  character  met  with  in  ieucocythicmia. 

In  the  lymphatic  variety,  that  is,  where  the  lympliocytea  are  in 
excess,  the  diagnosis  is  usually  made  easily  in  the  siime  way.  Such 
caaes,  with  enlargement  of  glands,  are  sometimes  mistaken  for  lymph- 
adenoma^  a  diseiise  of  an  essentially  different  nature.  In  the  latter 
the  glands  are  usaally  of  firmer  consistence,  and  often  show  matting  j 
though  this  is  not  invarialjly  the  case.  Of  more  importjince  is  it 
that  when  the  leucocytes  are  increased  in  lymphadenoma  —  their 
numbers  sometimes  reaching  25,000  per  cmm.  or  even  more — the  con- 
dition is  a  leucocytosis,  and  the  cells  have  the  character  just  described, 
Diflficulty,  however,  sometimes  arises  in  the  case  of  children  with 
enlarged  lymphatic  gUmds,  in  whose  blood  there  may  be  a  certain  excess 
of  lymphocytes,  so  that  an  early  stage  of  lymphatic  leucocythiemia  may 
he  suspected.  In  these  cases  examination  of  the  blood  from  time  to 
time  will  determine  the  matter. 
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Some  cases  of  acuto  leucocjthajmia  with  extensive  hEemoirhages  may 
bo  mifiUken  for  severe  pinpum  und  like  coiulitions  ;  ami  this  is  the  more 
lial4e  to  occur  as  the  enlargeuR'Tit  of  tho  spleen  iiiuy  not  be  sufficiently 
great  to  attract  special  attentioD.  In  other  acute  cases,  vnih  high 
temperatiu'e  and  without  special  eiilargemeiit  of  lymphatic  glandg,  the 
condition,  aa  Ebstein  points  ont,  may  even  be  mistaken  for  typhoid  or 
other  fevers.  In  such  obscure  cases  the  examination  of  the  blood 
shotdd  ,nhv;iys  be  undertaken,  and  will  usuidly  reveal  the  condition  at 
once,  if  it  be  one  of  acute  Icucocylhjemia  Here  again  the  importance  of 
distinguishing  it  from  a  mere  leucocytosis  may  be  noted. 

Cases  of  disease  sometimes  occur  in  which  diffuse  leucocytic  infiltra- 
tions of  certain  tissues — ^for  example,  of  the  intestinal  mucous  membrane 
—are  present^  which  changes  can  sc;ircely  be  distinguished  histologicaJly 
from  those  met  with  in  the  lymphatic  form  of  leticocythsemia,  but  are 
unattended  by  the  characteristic  change  in  the  bloml.  It  is  quite  prolmble 
that  when  the  c^use  of  such  changes  becomca  fidly  known,  it  will  ]>e  found 
to  be  the  same  in  the  two  series,  and  some  general  U^rm  may  include 
them  both.  In  other  words,  there  may  lie  cases  of  the  same  disease,  in 
some  of  which  the  lymphocytes  of  the  lilocKi  are  in  crease*  1,  in  others  not ; 
just  as  in  some  cases  of  the  lymphatic  form  of  lencocythaemia  the 
kidneys  are  sometimes  affected,  sometimes  not.  But  so  far  as  our  present 
knowledge  carnea  us,  it  is  advisable  to  consider  the  blood  changers  as 
constituting  the  tlistinctive  feature  of  leucocytha?mia,  and  as  forming  the 
means  of  diagnosis. 

PRnGNOSis. — Though  wo  cannot  affirm  that  leucocythrcmia  always 
ends  fatally,  yet,  so  far  as  prognosis  is  concerned,  it  must  be  regarded  as 
a  condition  of  the  gravest  nature,  A  few  ca,ses  are  recorded  in  which 
a  cure  is  said  to  have  taken  placo ;  but  in  most  of  these  one  cannot  but 
regard  the  evidence  as  inconclusive,  as  the  diagnosis  in  some  of  the  cases  was 
unccttidn.  and  in  others  the  sulisequent  history  was  inputbcient.  Qises, 
how^cver,  certjunly  occur  in  which  great  improvement  in  the  general  health 
takes  place,  the  numlter  of  leucocytes  also  diminishing  greatly  ;  and  this 
improvement  may  lust  for  a  year  or  two.  Accordingly,  while  the  disease 
practically  always  ends  in  death,  the  duration  of  life  lifter  the  recognition 
of  it  is  very  variable.  In  some  chronic  eases  the  disease  has  laste^l  as 
long  as  seven  years  ;  in  other  cases  it  has  run  an  acute  conrse  in  a  few 
weeks  or  less.  In  relation  to  the  prolmble  duration  in  different  cases  a 
few  general  facts  may  be  given. 

In  the  first  place,  as  reg^irda  age,  the  di=;caso  is  usually  of  shorter 
duration  in  young  subjects,  especially  when  it  is  of  the  lymphatic  variety. 
The  spleno-meduilary  form  in  adults,  when  there  are  no  bad  symptoms, 
is  usually  chronic,  and  oftim  lasts  one  or  two  years.  Some  writei^  con- 
sider that  it  is  rather  more  rapid  in  women,  but  there  ia  probably  little 
or  no  diiFerence  between  the  sexes  in  this  respect. 

The  number  of  leucocytes  in  itself  does  not  give  much  indication, 
though  a  progressive  increase  ia  an  unfavourable  sign.  The  degree  of 
anaemia  present  is  of  more  importance,  and   a  st^idy  ilecroase  in   ihe 
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numl:>er  of  red  carpuscles  is  especially  gi^ave.  Tho  size  of  the  spleen 
aifonls  little  fissistancc,  except,  perlmps,  that  a  very  great  enlargement 
points  to  n  comparatively  slow  course  so  f  ir»  a  circumstance  which  may 
soTnetinies  aflect  the  prognosis. 

Eiilar>:eiiicnt  of  the  lymphatic  inlands,  when  at  all  nmrkcd,  is,  as  a 
nile,  a  Imd  sign,  sitice  it  usually  occurs  either  late  in  the  diseiise  or  in 
cases  which  run  a  rapid  course. 

Haemorrhages  have  a  varying  significance  according  to  their  position 
and  extent.  Haemorrhage  from  the  noso  is  not  infrequent  in  the  early 
stages  of  the  disease,  and,  though  it  may  lead  to  a  fatal  result,  may  occur 
from  time  to  time  in  cases  which  run  a  very  chronic  course.  Hifmor- 
rhages  from  the  stomach  or  bowels  are  much  more  serious  symptoms,  and 
usually  indicate  a  contlition  of  special  gravity.  So  a^so  hai^morrhages  in 
the  skin  arc  general ly  the  omen  of  rapidly  advancing  cachexia,  Tho 
presence  of  dropsy,  well -marked  or  continuous  pyrexia,  or  persistent 
diarrha?a  naturally  makes  tlie  prognosis  specially  grave. 

A  judgmerit  as  to  the  coui'se  of  the  disease  will  he  materially  aided 
by  observation  for  a  time  of  the  case  under  treatment.  But  it  niust  not 
be  overlooked  that  a  patient  suffering  from  Icucocytha^mia  is  in  stich  a 
state  that  a  complication  or  sudden  aggr'avation  may  occur  at  any  lime, 
and  prove  fatal.  Spcci.d  attention  has  already  been  drawTi  to  the 
incidence  of  cerebral  hiemorrhage. 

Treatment. — Ijeucocythfemia  is  a  disease  for  which  there  is  no  specific 
remedy,  anil  it  is  one  which  too  often  runs  a  steady  course  towards  a 
fatal  termination.  But  wdiile  this  is  so,  under  careful  and  judicious 
treatment  life  may  bo  consiflcmbly  prolonged  in  many  cases,  and  great 
improvement  may  be  cU'ected  in  some.  It  ought  to  be  regarded  as  a  dis- 
ease in  whicb  death  may  be  much  hastened  by  indiscretion  on  tho  jiart  of 
tho  patient ;  but  an  intelligent  knowledge  of  the  features  of  tbe  dise/ise 
and  the  complications  which  are  likely  to  arise  wU]  sutficiently  guide  the 
physician  in  this  matter. 

It  is  rather  the  nde  than  otherwise  for  patients  in  the  earlier 
stages  of  chronic  leucocytha^mia  to  imjjrove  w^hen  under  treatment  in 
hospital.  The  regidation  of  the  condition  of  the  alimentary  C4in;d  is 
of  gieat  importance.  Tho  diet  otight  to  bo  arranged  so  as  to  exclude 
anything  likely  to  lead  to  gastric  disturbance,  but  otherwise  should  he  as 
full  and  notirishing  as  the  condition  of  tho  patient  will  allow.  If  a 
tondency  to  constiimtion  be  present,  the  bowels  ought  to  he  kept  regular 
by  mild  laxatives  or  intestinal  stimulants ;  constipation  ia  apt  sometimes 
to  be  followed  by  diarrhoea.  Powerful  purgatives,  however,  are  contra- 
indicated  in  all  conditions  which  m:iy  arise  in  the  course  of  the  disease. 
Excess  in  eating  and  drinking,  exposure  to  cold,  oyer-exertion,  anri  such 
like  must  he  carefully  avoided.  Such  general  measures  as  these,  along  with 
good  hyL:iemc  conditions,  have  a  distinct  effect  on  the  generid  condition 
of  health  apart  from  treatment  with  diTigs,  The  tendency  to  hemorrhage 
should  be  key>t  in  mind  in  connection  with  any  surgical  interference  which 
may  be  incident-ally  called  for  in  a  patient  suffering  from  leucocythacmi.i. 
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A  large  inimber  ol  drugs  have  been  employed  in  the  treatment  of  the 
disease^  and  with  regard  to  each  it  may  Iw:^  sUited  that  whilst  in  some 
cases  improvement  or  even  cure  is  recorded^  in  the  majority  it  h&B 
been  found  ultimately  to  fail.  Of  all  the  drugs  employed  I  l>eUeve 
that  arsenic  is  of  the  greatest  %'ahic,  and  in  many  cases  great  improve- 
ment results  from  its  use.  It  ought  to  be  givin  at  lii-st  in  onlinary 
doses,  to  be  gradually  incre-asetl,  and  pushed  as  far  as  possiWe,  Under 
its  use  the  number  of  leucocytes  may  di  mi  nidi  greatly  and  may  even  fall 
to  normal ;  the  size  of  the  spleen  also  may  become  considerably  less, 
though  sometimes  it  is  little  aU'ected.  Arsenic  has  also  been  administered 
subciiLaneously  and  by  direct  injection  into  the  spleen,  but  there  are 
manifest  objucti^ms  to  these  methods,  especially  when  the  bjemorrhagic 
tendency  is  well  m:u*kcd.  Sijme  observers  consider  quinine  in  large 
doses  to  be  of  considerable  service,  but  I  look  upon  it  as  distinctly  in- 
ferior to  arsenic.  Good  results  have  been  reported  from  the  nse  of 
phosphorus  in  one  or  two  cases,  hut  the  general  experience  is  that  it  is  of 
no  value.  In  other  casi^s  improvement  has  followed  the  use  of  tonic 
medicines — cod -liver  oil,  imn,  with  or  without  quinine  in  small  doses, 
and  chalybeate  waters  such  as  those  of  Fy rmont  or  SchwaJhach.  In  my 
experience,  however,  arscruc  is  the  only  tlmg  which  eeems  to  have  a  dis- 
tinct elTect  on  the  leucocythiemic  condition. 

On  the  \iew  that  the  sjilcen  is  the  primary  seat  of  disease,  a  number 
of  measures  have  been  adopted  to  produce  diminution  of  this  organ. 
Such  is  the  use  of  certain  drugs — eucalyptus,  quinine,  and  piperine 
(Mosler),  the  fandic  or  galvanic  current  ap]>lied  over  the  organ,  electro- 
puncture»  the  cold  douche  to  the  splenic  region,  and  so  forth.  All  these 
me^isures,  I  believe,  are  without  elTect, 

Excision  of  the  spleen  has  been  performed  in  a  considerable  number 
of  cases,  but  almost  invariably  with  a  fatal  residt;  it  must  be  regarded 
as  absolutely  unjustifiable,  and  it  is  also,  I  believe,  useless.  Transfusion 
of  blood  has  also  been  tried  without  any  sfitisfactory  result.  Inhalations 
of  oxygen  have  been  administered  in  a  considerable  number  of  cases, 
sometimes  alone,  sometimes  along  with  other  remedies,  especially  arsenic 
In  the  hands  of  some  observers  benefit  has  followed,  chiefly  in  the 
early  stages  of  the  disease  ;  but  in  many  cases  this  treatment  has 
entirely  failed.  The  amount  of  oscygen  employed  has  usually  been  about 
30  litres  daily,  though  sometimes  as  much  as  1 00  litres  have  been  used. 
Bone-marrow  has  been  administered  recently  in  this  disease,  but  we  can- 
not as  yet  speak  definitely  of  its  effects.  There  seems  to  be  no  scientific 
basis  for  this  treatment,  yet  in  a  disease  in  which  all  known  remedies 
may  be  without  avail  the  method  is  worth  a  fair  trial.  The  marrow  may 
be  administered  cither  in  the  fresh  condition  or  in  the  form  of  prepared 
tabloids. 

The  complications  occurring  in  the  course  of  the  disease  and  most 
frequently  calting  for  treatment  are  the  hiemorrhagea  from  various 
sources,  the  gastric  and  alimentary  disturbances,  and,  in  the  later  stages, 
the  h ear tr weakness,  dyspncca,  and  dropsy.     All  these  are  to  be  met  by 
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the  u??iial  methods.  \i\  the  more  iatute  form  of  leococythaemia  arsenic 
Bhould  also  be  tried,  l>ut  iisuiilly  all  remedies  entirely  fail,  atid  the  aii  of 
tho  physician  ia  limited  to  relief  of  the  more  distressing  syniptoms. 

Robert  Muibl 
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the  cellular  tissue,  the  peritoneum,  the  pleura,  or  the  pericardium;  hut  com- 
paratively little  whether  it  be  dependent  on  disease  of  the  heart  or  of  the 
kidneys,  or  neither.  I  have  dwelt  upon  this  fact  in  a  paper  to  which  I  may 
venture  to  refer  (4).  From  this  I  reproduce  on  the  following  page  a 
series  of  estimations  concerning  dropsy  fluids  which  I  made  as  opportunity 
offered,  and  I  append  an  abstract  of  the  average  qualities  of  these  effusions 
in  various  places  and  with  various  disorders,  including  my  own  observa- 
tions and  those  of  others.  Many  of  the  figures  upon  which  this  abstract 
is  based  are  tiiken  from  the  table  here  reproduced ;  the  rest  may  bo 
found  in  the  paper  to  which  I  have  already  alluded. 

The  first  fact  which  strikes  us  is  the  uniformity  of  the  mineral  salts. 
In  every  place  and  from  every  cause  the  mineral  salts  of  dropsy  fluids 
present  about  the  same  proportion,  which  is  about  that  in  which  they 
occur  in  the  blood.  By  whatever  process  they  traverse  the  vascular 
walls  this  is  apparently  the  same  in  every  place  and  with  every  disease. 
This  looks  like  some  unvarying  physical  action,  like  osmosis  or  dialysis. 
It  is  not  so  with  the  albumin,  which  varies  much  more  with  the  location 
than  with  the  disease.  CEdema  fluid,  whatever  the  cause  may  be,  contains 
only  traces  of  it ;  when  the  cause  is  cardiac  the  albumin  is  greater  by  about 
one-half  than  when  it  is  renal.  Pleural  and  peritoneal  effusions  are 
always  highly  albuminous ;  sometimes  the  pleural  more  so  than  the 
peritoneal,  sometimes  the  reverse.  When  due  to  heart  disease  the 
effusions  conUiin  more  albumin  than  when  due  to  kidney  disease. 
Peritoneal  effusions  due  to  cirrhosis  of  the  liver  occupy  an  intermediate 
position  with  regard  to  «ilbumin.  The  smaller  amount  of  albumin  in  the 
effusions  of  kidney  disease  corresponds  with  the  reduced  amount  of  this 
substiince  in  the  blood  under  the  same  condition.  With  this  allowance, 
it  may  be  said  that  the  effusions  of  dropsy  in  each  place  are  so  much  the 
same  in  every  disease  as  to  suggest  that  they  are  produced  at  least  by 
similar  processes.  As  to  the  saline  ingredients,  these  are  probably  the 
results  of  dialysis  from  the  blood.  The  albumin  as  a  colloid  body  cannot 
transpire  by  dialysis,  but  obtains  its  passage  by  pressure,  by  secretion,  or 
by  both  together. 

It  will  be  of  interest  to  refer  to  some  of  the  physiological  facts  which 
bear  upon  the  matter.  In  virtue  of  dialysis,  crystalloid  substances  in 
solution  tniverse  membranes  until  the  liquid  on  one  side  is  as  fully 
charged  as  that  on  the  other.  Colloids,  such  as  albumin,  do  not  so 
traverse,  if  the  pressure  on  each  side  is  equal ;  but  if  the  pressure  be 
unequal,  albuminous  fluids,  serum  for  example,  pass  with  facility  through 
a  dead  membrane  or  parchment  paper  until  the  pr<*ssure  is  equalised  on 
the  two  sides.  Physical  laws,  it  is  needless  to  insist,  are  as  active  within 
the  living  body  as  outside  it,  though  within  it  there  may  be  other  or 
vital  laws  which  modify  or  counteract.  Dialysis  and  transmission  by 
pressure  are  physical ;  secretion  is  vitiil.  In  experimenting  with  mem- 
branes and  liquids  with  regard  to  osmosis,  and  processes  of  dropsy  so  far 
iis  they  can  be  imitated  outside  the  living  body,  the  fact  which  comes  out 
with  the   greatest  prominence  is  the   infiucnco  of  pressure  in   moving 
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jilhurainous  fluids  Lhrough  membranes.  If  an  albuminous  li«|uid  he 
placed  at  dilicront  levels  on  either  side  of  a  membratitrus  septum,  the 
liquid  will  tjuiclvly  traverse  iu  tbe  direction  of  leiust  pressure  until  an 
equilibrium  is  atuincd.  It  is  true  that  if  we  put  on  either  side  of  the 
septum  liquids  having  opjjosite  or  very  different  chemical  propertifs,  acid 
and  alkali,  alcohol  and  water,  etc.,  we  may  get  osmosis  which  will  be 
.'ihundant  agaifist  gravity  and  pressure ;  but  eiich  large  os  moss  is  has 
always  !>een  K'tween  liquids  which  have  contrasted  beyontl  what  ia 
possible  between  tho  inside  and  the  outside  of  vessels  concerned  in  the 
prtKluction  of  dropsy <  Oi^mosis,  as  an  agent  in  the  production  of  dropsy, 
miiy  be  put  aside  as  taking  little  part  in  it  Pressure  and  some  process 
analogous  to  secretion  hy  the  outer  wall  of  the  vessel,  tho  one  physical, 
the  other  vital,  are  to  ho  taken  into  question*  The  action  of  the  physical 
agent  is  certain  and  olivious,  that  of  the  viul  is  hypothetical.  The  over- 
ruling influence  of  pressure  in  the  transmission  of  fluids  needs  no  insistence; 
it  is  the  chief  agent  in  the  circulation,  and  is  concerned  in  all  that 
depends  on  the  circulation,  exudation,  nutrition,  and  cell  function. 

Theoretically,  as  has  been  said,  the  accumulation  of  capillary  exudation 
which  constitutes  dropsy  may  he  due  to  exfcss  of  prodnction  or  iliminution 
of  removal.  There  is  only  one  source  of  increased  exudation,  that  is  the 
capillaries.  Absorption  may  take  place  in  theory  either  by  way  of  the 
veins  or  the  lymphatics,  and  obstruction  or  arrest  in  either  must  he  had 
regard  to  in  the  causation  of  dropsy.  But  arrest  in  the  lymphatics  may 
for  tho  present  purpose  be  put  aside.  Stoppage  in  these  vessels,  as  we 
know,  may  give  rise  to  tho  glandular  Bweilings  which  constitute  ele- 
phantiasis, or  may  occasion  chyluria.  These  are  not  driipsy,  but  are 
s[M>cial  results  of  a  different  kind.  The  failure  of  alisorption  which 
prcK luces  *lropsy  has  to  do  only  or  chiefly  with  the  hi orxl- vessels,  to 
which  channels,  therefore,  our  attention  may  be  limited  in  considering  the 
origin  of  dropsy.  The  capillaries  may  either  put  out  too  mut  h  or  draw 
off  too  little,  and  here  lies  the  whole  question.  In  renal  ajid  ehiorotic 
dropsy  we  see  tbe  results  of  excessive  outpouring ;  in  cardiac  and  hepatic 
ilropsy,  and  in  that  of  local  venous  obstruction,  we  have  maitdy  the 
effects  of  in.suf!icient  withdrawal 

Tho  simplest,  or,  perhaps,  I  should  say,  the  least  complicated  form  of 
dropsy  is  that  which  depends  on  venous  ohstniction,  and  is  |U'esimiably 
duo  to  an  exaggemtion  of  tho  intravascular  pressure  proiluced  by 
mechanical  mejins.  Local  dropsies  iu  consequence  of  local  obstructions 
may  be  considered  first ;  they  should  bo  easy  to  understand,  and  may 
help  to  throw  light  on  less  simple  conditiona.  The  incidence  of  local 
dropsy  must  be  considered  lioth  in  the  light  of  ex])eriment«  on  tho 
inferior  animals  and  in  regai-d  to  human  pathology'.  Experiments  made 
by  disease  on  tbe  human  subject  are  entitled,  if  not  to  the  first,  yet  to  the 
greatest  consideration  where  the  human  body  is  concerned.  It  was 
observed  by  Lower  200  yeai-s  ago  that  ligature  of  tho  ascending  cava  in 
the  dog  cansetl  oedema  of  the  hind  legs.  Ranvier  on  repeating  Lower's 
experiment  failed  to  obtain  the  results  until  the  section  of  the  sciatic  nerve 
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w^iLS  superadJeiJ,  upon  which  oc(L?nia  appeared  on  tlio  side  of  the  section^ 
not  on  the  other.  It  was  Bhowii,  however,  by  Cohnheim  that  if  the  veins  of 
the  limh  were  ohstructed  by  an  injcctioiiuf  plaster  of  Paris,  oedema  presented 
itself  though  the  nerves  remained  iiitiict.  Thus  it  would  seem  thai  venous 
obstruction  irt  the  dog,  unless  it  be  coniplete  and  extensive,  dcK3«  not 
syifice  to  cause  exudation  unless  the  blood -pressure  b  etjhanced  by  vaso- 
motor j>anilysis.  In  the  human  Bubjoct  venous  stiisis  by  itaolf  appciirs  to 
bo  generally  sufficient  to  cau-e  this  result.  The  dropsical  exudation  has 
to  do  only  with  the  blood-vessels ;  the  lymphatics  which  are  not  irichuled 
in  the  ol>stmcting  process  have  no  eoneeru  in  it.  The  venous  obstruction 
probubly  promotes  dropsy  in  two  ways :  by  inere^ising  intracapillary 
pressure  it  increases  eapillary  exudation  ;  by  arresting  the  venous  return 
it  hinders  absorption  so  far  as  this  process  depends  on  the  blood* 
vessels. 

But  there  are  other  factors  which  complicate  even  this  simplest  form 
of  dropsy.  Nature  provides  many  corapcusations  and  adjustuient^*,  A 
vein  may  be  obstructed  in  a  dog,  or  even  in  a  man,  and  no  dropsy  ensue. 
Collatei^l  circulation  may  keep  dowu  the  pressure  below  the  point 
w^hich  is  necessary  to  give  riso  to  dropsy.  In  otherwise  good  health 
dropsy  is  less  likely  to  be  developed  than  w^hen  certain  abnormal 
conditions,  other  than  mechanical,  arc  superadded.  Thus  it  Ikls  been 
shown  by  exjieriment  that  local  dropsy  is  encouraged  by  depletion,  or  \\\ 
other  words  by  hydricmia.  Watery  blood  yields  the  transudation  more 
readily  than  normal  blood.  Ligature  of  the  femoral  vein  in  a  dog  may 
cause  no  oedema.  But  if  the  animal  be  rcpciitedly  bled  before  the 
operation  then  oNlema  will  follow  upon  it,  Certain  changes  in  the 
nutrition  of  the  vessel  walls,  also,  m;iy  fdiow  of  anlema  which  w^ould  not 
present  itself  were  these  normal  There  is  reason  to  believe  that 
continued  venous  repletion  and  lack  of  proper  circulation  may  ren<ler  the 
capillaries  leaky  or  more  than  normally  permeable.  Thus  after  lig.iture 
of  a  vein  in  an  animal  dropsy  may  not  present  itself  at  once,  but  only 
after  the  lapse  of  a  time  wherein  tlio  capillary  walls  have  presumably 
suffered  in  their  nutrition  by  reason  of  want  of  oxiilation,  or  otherwise. 

The  clinical  aspects  of  the  dropsit!s  of  locid  venous  obstnirtion  will 
be  considered  later,  it  being  only  iiecessiiry  hero  to  refer  to  their  varieties 
so  far  as  they  throw  light  on  their  mofle  of  production.  (Edema  of  the 
lower  extrcniity  is  well  known  to  follow  upon  throm1>oais  of  its  veins,  ai^ 
in  phlegmasia  dolens,  and  when  coagulation  of  blood  in  these  vessels  is 
produced  l>y  causes  apart  from  the  puerperal  sUite.  Oedema  in  the  same 
region,  but  to  a  less  extent,  is  produced  w^ithout  absolute  obstruction  by 
mere  retardation  of  the  venous  circulation,  such  as  occurs  with  varicose 
veins.  The  upper  limb  and  the  side  of  the  face  and  neck  become 
swollen  w^hen  an  aneurysm  or  growth  presses  upon  the  iimominate  vein, 
sufficiently  to  obstruct  it ;  and  a  similar  accident  to  iho  vena  cjiva  produces 
cedema  of  the  upjier  or  the  lower  part  of  the  body^  according  to  the  position 
of  the  obstructioTi  in  the  upper  or  lower  cava.  Hydrops  veutrieuli  may 
eusue  upon  occlusion  of  the  lateral  sinus,  and  further  illustrations  of  the 
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saiui:  process  aro  provided  by  the  occtinoncc  of  ascites  as  a  result  of 
obstrueliuti  of  the  portal  vein,  whothcr  In  the  trunk  by  way  of  throm- 
bosis, or  in  its  distribution  in  the  Uvor  from  contracting  fi]>rous  tissue. 
Thus  in  the  human  body,  ut  least,  we  see  that  chronic  venous  obstruction, 
be  the  mode  what  may,  suffices  to  cattse  cadema  without  the  iTiterveution 
of  any  other  recoguisalde  or  constant  agent.  Enhitnced  pressure  in  llie 
capilhiries  thus  prmluced  appeal's  to  be  the  priraiiry  and  ciiicient  cause, 
though  certain  intermediaries  are  necessary  to  its  operation.  Dr,  Lazarua 
Biirlow  has  shown  by  experiment  tliat  vessels  wherein  the  blood  has  lK?en 
at  a  standstill  permit  of  transudation  more  readily  than  vessels  not  thus 
c  ire  urns  til  need  J  so  that  under  increase  of  \'enou8  p^ressure  dropsy  does  not 
ensue  at  once,  but  only  after  a  little  time  has  elapsed  so  as  presumaldy  to 
allow  the  vessel  walla  to  undergo  changes  which  make  them  more 
permeable.  This,  however,  iU>es  not  militate  against  pressure  as  con- 
certied  with  the  dropsy  process,  though  it  shows  that  intermediate  steps 
are  nocesaury  befoie  it  can  ho  established. 

To  talic  now  the  dropsy  of  heart  disease,  as  presumably  the  next  in 
order  of  simplicity  to  that  of  local  venous  obstruction,  it  becomes  apparent 
that,  simiile  as  it  may  at  first  seenij  it  raises  many  questions  arid  presents 
for  estimation  many  factors.  It  is  probable  that  we  do  not  yet  know  all 
about  this  fornix  or  about  any  form  of  drops}-.  We  have  to  consider 
vitiil  as  Well  as  physical  agencies.  In  the  first  ]>lace,  we  have  to  cojisider 
how  far  cardiac  dropsy  is  due  to  dimini*ihed  absorption  and  liow  far  to 
increased  transudation.  At  first  sight  this  form  of  drojisy  would  appear  to 
bo  due  to  diminished  absorption  by  way  of  the  veins,  for  their  channels 
are  undoubtedly  abnormally  full,  and  pi  escnt  abin:>rnial  pressure ;  conditions 
%vlHch  it  would  seem  cannut  hut  interfere  w  ith  absorption  by  their  means. 
But  there  arc  other  modes  and  processes  which  somewhat  complicate  the 
matter.  Beyond  diminution  of  absorption  drops}^  results  from  increase  of 
tnuisudation,  which  may  depend  on  increase  of  intracapillary  pressure, 
changes  in  the  capillary  wall  which  render  them  abnormally  per\ious, 
and  changes  in  the  blood,  notably  hydrjemia,  wluch  render  it  more 
apt  to  tiansnde.  Under  cardiac  failure,  produced  for  example  by  in- 
jections into  the  pericardium,  Dr  8tairling  has  show^n  that  arterial 
pressure  is  diminishctl  and  pressure  in  the  systemic  veins  increased.  He 
infers  that  under  these  circumstances  pressure  in  the  systemic  capillaries 
and  small  veins  is  diminished.  So  far  as  we  may  be  guided  by  these 
conclusituis,  wo  see  reiison  for  diminished  venous  absorption,  not  for 
incTcised  transudation.  But  the  icTi'ilory  of  tlie  capillaries  is  wide,  and 
it  may  l»o  that  Dr.  StaHi ng  pushes  his  conclusion  too  far.  We  may 
readily  believe  that  under  cardiac  failure  the  capillaries  in  connection 
with  the  arteries  ar:?  under  low  pressure  and  imperfectly  filled,  but  at  the 
same  time  the  capillaries  in  connection  with  the  veins  may  be  over- full. 
If  this  lu)  so,  transud  ition  may  occur  in  one  |xirt  of  the  capillary  system,  not 
in  another.  Thus  we  may  have  increased  transudation  in  heart  disease  as 
well  as  diminished  venous  absorption.  Wherever  cofitinued  stagnation  of 
blood  has  existed,  the  vessel  walls,  if  we  may  judge  hy  exporimenta, 
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rcganl  to  the  gencml  question  of  dropay,  not  keeping  for  the  moment  to 
th;it  of  renal  origin,  it  is  instmctive  to  contrast  these  facts  with  another 
which  19  provided  by  the  course  of  diahctes  mcllitus.  In  this  disease 
(jedf'ma  may  oernr  though  the  urine  is  stt|>erahundant.  I  have  known 
the  legs  to  swell,  ant!  that  without  any  ostensible  cause  beyond  the 
diabetes,  though  the  urine  amount^'d  to  fifteen  pints  a  day.  Thus  it 
appears  that  in  the  prot!uction  of  dropsy,  whether  alhumiiumc  or  rlia- 
botic,  other  conditions  have  to  be  reckoned  ^vith  beside  the  fpiantity  of 
the  urine. 

Any  theory  of  renal  drops}^  to  be  satisfying  must  ex]ihdn,  or  not 
be  inconsistent  with,  the  following  facts : — In  acute  renal  inflammation 
of  the  ordinary  kin<],  where  the  urine  is  scanty  but  not  suppressed,  and 
the  arterial  tension  increased  but  not  to  ihe  uttermost,  oedema  is  an 
early  result.  When  the  disease  and  the  consequent  increase  of  tension 
have  been  long  continued  and  given  rise  to  canliac  hy])ertrophy,  then 
the  dropsy  lessens  and  may  be  entirely  removed,  as  if  the  hypertrophy 
of  the  heart  were  antagonistic  to  it»  When  lenal  disease  is  of  x^i^Yy  alow 
and  graduid  development,  iis  in  many  cases  of  the  chronic  granular 
kidney,  and  the  heart  allowed  time  to  hypertrophy  gradually  with 
the  increiise  of  arterial  tension,  dropsy  may  be  for  long  or  altogether 
absent.  We  here  have  absence  of  dropsy  with  extreme  arterial  tension. 
Filially,  however,  if  the  fwiiicnt  survive  to  the  last  stage^  comes  a  time 
when  the  hypertrophy  of  the  heart  fails  of  its  purpose,  or  is  deprived  of 
its  etTect,  by  superadded  dilat^ition  and  miti-al  insufficiency ;  and  then 
dropsy  may  present  itself  for  the  first  time,  or  reassert  itself  if  it  have 
been  removed  under  the  circumstivnces  indicated.  The  dropsy  now  is  of 
a  eomplieatetl  nature ;  mitral  regurgitation  has  much  to  do  with  it,  and 
it  may  often  be  reganled  as  more  cardiac  than  re  nab 

Pursuing  the  inquiry  from  a  dilTeretit  starting  point,  we  find  with 
obstructive  suppression,  when  the  urine  is  totally  absent^  the  tendency  to 
de^ith  is  by  heart  failui^e,  and  the  arterial  tension,  as  declared  l>y  the  |>ulse 
to  the  touch  (for  here  sphygmmnetric  oliservations  are  wanting,  though 
much  to  be  desired),  is  abnormally  low.  Here  dropsy  does  not  present 
itself,  however  much  the  vessels  might  be  expected  to  relieve  tli  em  selves 
by  this  discharge.  A  similar  absence  of  dropsy,  nearly  or  quite  complete, 
together  with  extreme  diminution  of  tirine,  is  sometimes  observed  in 
cases  of  exceptionally  intense  nephritis.  Here  we  have  failure  of  heart 
and  pulse,  and  of  dropsy  little  or  none. 

So  far  it  would  appear  for  the  production  of  renal  dropsy  there  in 
required  increase  of  arterial  tension,  or,  in  other  words,  increase  of  intra- 
capiilary  pressure.  Diminution  of  urine  contributes  to  cause  dropsy,  but 
does  not  sufiice  alone  to  produce  it.  Hypertrophy  of  the  heart,  so  lon^ 
as  it  is  not  otherwise  altered,  tends  to  prevent  the  flevelopmetit  of  rcn;d 
dropsy,  or,  if  it  has  occurred,  to  remove  it.  This  action  of  cardiac  hyper- 
trophy must  be  largely  attributed  to  the  expansile  force  or  suction  power 
of  the  left  ventricle,  which  must  be  increased  in  proportion  to  the  thick* 
ne«s  of  the  walls.     The  suction  thus  established  or  increased  must  draw 
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upon  the  ptilmonary  veins,  clear  the  lungs,  nmke  way  for  the  current  iit 
tlie  systemic  veins,  and  faciliUite  the  drain.igo  of  the  tissues  so  far  as  it 
is  due  to  these  vessels.  With  rogaiYl  to  acute  renal  dropsy,  another 
factor  is  tobt3  recognised  in  the  pulmonary  inflammation,  commonly  shown 
as  bronchopneumonia,  which  often,  but  not  always,  acconipiinies  it.  This, 
by  impeding  the  return  through  the  lungs,  must  assist  the  dn^psy  process. 
The  increat^e-  of  capillary  pres:?ure  which  has  lieeu  inferred  as  att-ending 
acute  renal  dropsy  is  not  extreme,  and  probably  not  unas'^isted  in  causing 
the  result.  It  hits  been  inferred  with  much  likeliliood  that  there  is  a 
sinndtaueous  change  in  the  capillary  walla,  in  virtue  of  which  they 
become  abnormally  pcrmaible.  This  has  been  regarded  as  inflammaton* 
(Cohnheini),  Intt  since  the  characteristic  pr*nhicts  of  inflammation  arc 
wanting  we  may  presume  tliat  the  change  does  not  attain  to  this  con- 
dition. It  has  been  already  shown  that  the  products  of  dropsy  of  t^very 
kind  reaemble  each  other  enough  to  indicate  that  they  are  the  results  o£ 
similar  processes,  ajid  that  they  all  dilTer  essentially  fiom  the  products  of 
inflammation. 

The  sLirting  Y^^^'int  of  acute  or  recent  renal  dropsy  must  be  the  toxic 
condition  of  the  hloml  due  to  inyulheient  elimination  by  the  kidneys. 
The  CLipillaries,  though  not  muscular,  have  been  fcshowri  to  he  contt^ctile, 
and  it  nuist  be  presumed  that  they  offer  abnormal  resistance  to  the 
passage  of  blood  which  is  abnormal  in  certain  respects.  Increased 
capillary  resistiince  involves  increase  of  arterial  tension  ami  of  cartiiac 
ellort.  With  the  tncrejiae  of  intiaciipillary  [iressure  it  has  been  inferred, 
and  it  cannot  lie  doul*ted,  that  there  is  a  change  in  the  capillary  wails 
which  makes  them  tm natural l)^  permeable,  since  the  increase  of  capillary 
pressure^  to  judge  by  the  arterial  tension  as  reveahnJ  to  the  educated 
finger,  is  not  in  early  eases  extreme,  and  not  enough  alone  to  account  for 
the  effusion. 

The  fedema  of  chlorosis  is  evidently  nearly  allied  to  that  of  nephritis. 
In  chlorosis  we  have  a  toxic  sbxtc  of  the  blocMJ  owing  to  a  retention  of 
"whit  shoulil  be  excreted,  not  from  renah  but  uterine  failure  ;  and  with  this 
there  is^  as  I  have  elsewhere  f^hown  (4),  exaggerated  arterial  tension,  and 
probably  a  train  of  circumsUnea^  similar  to  that  which  I  have  indicated 
with  regard  to  nephritis, 

T[iK  VARIOUS  F0KM8  OF  Dropsy  no?isiDEiiED  severally 

I  shall  divide  the  snliject  as  appears  most  mitural  and  convenient, 
having  regard  sometitnes  Ut  the  origin  of  the  dropsy  and  sometimes  to  its 
l«>cation,  I  shall  take  local  eflusions  first,  which  are  generally,  but  not 
always,  due  to  venous  olmtrnction,  then  citrdiac  dropsy,  then  renal,  and, 
lastly,  such  as  depend  on  changes  in  the  blood  other  than  those  duo  to 
disease  of  the  kidneys. 

Of  LOCAL  uitorsiKs  the  first  to  he  considered  is  hydrops  ventriculi 
or  chronic  hydrocephalus. 

In  dealing  with   this  affection   it  is  necessary  explicitly  to  cxchide 
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effusions  which  dcf'end  ut'on  meningitis  or  any  other  form  of  in  flam- 
ma  tor  v*  jictioii.  The  complete  or  nlmost  complete  absonco  of  all  mm  in  in 
the  till  id  may  lie  taken  in  aasn  ranee  of  its  origin  otherwise  than  by 
inHammatioiL  The  fiuid  of  true  hydrops  ventrituli  ,is  but  a  super- 
alumda nco  of  the  natural  cerebro-spinnl  otTusion.  It  must  be  acknow- 
ledged at  startin*;  that  ail  the  causes  of  this  excess  are  not  understood, 
and  that  some  of  the  causes  to  which  it  has  been  attributed  are,  to  say 
the  least,  extremely  doubtful.  Venous  obstruction,  particularly  in  the 
Literal  siruiseis,  appears  to  be  an  uiKjuestionablej  though  not  a  frecptent 
cause  of  iithTicranial  tlropsy.  This  result  has  been  known  to  come  upon 
oh^t ruction  of  the  lateral  sinus  by  grou'ths  and  cysts,  though  I  cannot 
learn  that  it  has  iieen  traced  to  thrnmliosis.  This  eonditiun  commonly 
prodtices  acute  chan^^es  in  the  brain  which  do  not  comprise  dropsy ; 
dropsy  is  usually  a  chronie  process.  As  an  cxaraplei  I  may  mention  a 
case  which  I  have  elsewhere  given  irk  det^ul  ( o),  that  of  a  child  whose  lateral 
verjtricles  were  fountl  to  eonUiin  Hh  ouncrs  of  clear  thud,  apparently  as  the 
result  of  the  total  ob^struction  of  the  right  lateral  sinus  by  a  mass  of 
fctdierele  which  belonged  to  the  cerebellum*  There  was  uo  tubercle  in 
eon  nee  t  ion  with  the  brain  with  this  exception,  nor  anything  to  account 
for  the  effusioTi  beyond  the  obstruction  of  the  sinus.  Dr*  Murray,  of 
Newcastle,  pulilished  a  case  in  which  a  similar  result  was  jnochiced  by  a 
cyst  of  the  cerebclhuTi  which  conjpressed  the  veins  returTiing  from  the 
lateral  ventricles. 

The  frequent  association  of  chronic  hydrocephalus  with  rickets  points 
to  another  mode  in  which  it  is  probalde  that  the  intraventncular  dropsy 
may  be  ]iroduced.  The  cerebro^spinal  fiuid»  an  excess  of  winch  con- 
stitutes the  disease,  is  controlled  in  amount  by  the  press^uro  against 
which  it  is  secreted.  The  pur[)ose,  or  at  least  the  effect,  of  the  fluid 
readily  poured  otii  and  as  readily  rcidjsorbed,  is  to  maintain  a  slight  and 
nniforni  pressure  on  the  nervous  centres.  The  pressure  is  secured  liy  the 
closure  ant  I  indistensible  character  of  the  intracranial  and  intraspinal 
cavities.  If  the  intracnuiial  cavity  be  laid  open  so  that  its  contents  can 
freely  escape,  the  controlling  pressure  is  tiiken  off,  and  the  secretion  pro- 
ceeds without  hindrance  and  with  abnornial  proftision.  Thus,  when  the 
base  of  the  skull  has  been  fractured  so  as  to  make  a  communication 
betw*een  the  subarachni»id  cavity  and  the  external  auditory  meatus 
several  pints  of  the  eerebro- spinal  fluid  have  been  kiu^wn  to  escape  from 
that  exit  in  twenty -four  hours.  On  the  same  principle,  it  may  be  pre- 
sumed that  if  by  rickets  or  other  cause  the  cohesion  of  the  cranial  walls 
is  impaired,  they  may  yield  to  the  pressure  which  the  cerebro-spinal  fluid 
normally  exerts,  and  become  expanded  into  the  hydrocephalic  state. 
But,  however  this  process  may  account  for  certain  cases  of  intracranial 
dropsy,  it  obviously  has  its  limitatioiis.  Hydrocephalus  may  bo  intra- 
uterine and  a  cause  of  difficult  hd>oun  For  this  other  causes  must  be 
sought  Within  the  uterus  the  skidl  mitst  always  be  exposed  to  con- 
siderable external  pressure,  and  the  dropsical  accumulation  cannot  be 
attributed  to  the  w^atit  of  it 


The  lato  Mi\  Hilton  propoimdefl,  in  bis  book  on  Itest  and  Pain^  a  hypo 
theaia  of  liydrocoplialus  wiiiih  iim^t  bo  cuniiider(.Hl,  The  fourth  ventricle, 
with  which  the  other  ventricles  commuiiieato,  is  partitioned  from  the 
Bubarachnoitl  cavity  by  a  fold  of  \nn  mater  which  crosses  the  lower  end 
of  this  ventricle.  This,  however,  does  not  completely  divide  the  ventricular 
from  the  subanichnoid  cavity^  for  it  is  perforated  by  a  small  hole,  com- 
monly about  tlie  size  of  a  pin  a  head,  called  the  foramen  of  Majendie, 
which  makes  a  communication  between  the  two.  In  some  cases  of  intra- 
cranial dropsy,  but  by  no  meann  all,  this  opening  has  heen  found  to  have 
been  closed  Ly  inflammatory  arlhemons.  Mr.  Hilton  supposed  that  the 
accumulation  in  t lie  ventricles  was  due  to  the  closure  of  this  opening,*  If 
this  be  so,  we  must  snpfwse  the  fluid  to  be  secreted  within  the  ventriclea 
and  absorber  I  outside  them.  Thus  the  functions  of  the  ventricular  and 
Bubarachnoid  cavities  would  be  opposite  ;  the  ventricular  secreting,  the 
subai'achnoiil  absorbing.  In  this  riew  the  function  of  the  choroid  plexuses 
would  be  only  to  secrete,  that  of  the  spinal  cavities  only  to  absorb.  But 
we  have  no  knowledge  to  warrant  this  assumption.  The  probability  is 
that  all  the  cavities  under  ordinary  conditions  both  secrete  and  absorb,  m 
that  cutting  off  one  cavity  from  another  would  not  necessarily  give  liae 
to  dropsical  accumulation.  Supposing  the  intraventricular  Bceretion  to 
be  exaggerated  by  inliammation,  or, some  action  akin  to  it,  the  arrest  of 
escape  mi^i^ht  then  lead  to  accumulation,  but  the  results  of  inflammation 
are  not  within  my  present  scope. 

It  13  not  neeossary  to  inehide  in  this  Imre  outline  of  intracranial 
dropsy  any  clinical  description  of  chronic  hydrocephalus  or  any  detailed 
consideration  of  the  treatment  proper  to  it,  since  these  will  be  found  in 
another  part  of  this  work.  It  may  bo  briefly  said  that  this  condition  is 
not  one  which  yields  readily  to  trejitment,  while  some  methods  which 
have  been  employed  are  not  free  from  danger.  The  disease  in  some 
instiinces  is  cxceeilingly  chronic,  and  indeed  may  exist  for  a  large  propor- 
tion of  the  ordinary  term  of  life.  At  an  early  period  the  treatment  for 
rickets  is  often  indicated,  I  have  known  a  limited  reduction  in  the  size 
of  the  head  to  bo  produced  by  external  pressure  by  means  of  a  broad 
elastic  band  placed  horizontally  round  the  htr^id,  with  the  pressure  so 
moderated  as  to  cause  no  injury  to  the  integuments.  I  have  known  the 
neglect  of  this  moderation  to  be  followed  by  sloughing  and  death.  Judicious 
pressure  before  the  skull  is  finally  ossified  may  generally  be  expected  to 
reduce  the  circumference  of  the  head  by  from  one  tcj  two  inchea.  Evacuanta, 
mercury,  sijuills,  digitalis,  and  iodide  of  poUissinm  have  been  administered, 
but  mostly  \vith  little  beneficial  result.  Tapping  has  been  employed, 
repeated,  and  stirvived ;  but  this  is  not  without  its  dani^era,  and  appears 
to  be  seldom  pi*oductive  of  tangible  good.  Even  though  no  harm  rcstdt 
the  fluid  usually  rciiccumnlates.  It  must  be  borne  in  mind  that  the 
hydrocephalic  hetid  docs  not  always  increase  in  the  same  ratio  as  the 
body.     Thus  in  the  process  of  growth  the  head,  though  becoming  abso- 

'  1  have  clifl<?U8sefl  the  nnat^>mical  relfttioim  of  the  iutm-  atid  extm-Tentricular  cavities  in 
tlie  Lancti  for  16tli  July  1870. 
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\\iuAy  larger,  will  become  relntively  smaller^  and  the  disproportion 
l>etweon  tho  head  and  the  trunk  ni.iy  spontatieously  lessen. 

Other  local  dropsies  need  only  brief  mention  here,  eince  most  of 
them  will  find  more  ample  notice  elsewliere.  Peihrips  the  most  frequent 
is  th;tt  whiih  ensues  u[K>n  eoagukitiori  in  tho  veins  of  the  lower  extremities, 
and  is  genemlly  conseipient  upon  changeg  in  the  blood,  which  may  be 
septic,  piierpei'al  (probably  generally  sej>tic),  chlorotic  or  gouty.  It  was 
formerly  Bupiwscd  that  the  piierperal  thrombosis,  known  as  phlegmasia 
dolens,  was  essentially  ilnc  to  an  inflammatory  condition  of  the  lining  of 
the  veins  of  the  legs,  which  travelled  itfter  the  mariner  of  ati  erysipelas 
from  the  veins  of  the  uterus  to  those  of  the  lower  limbs  hy  anastomoses, 
which  the  elder  pilhologists  were  careful  to  display  by  dissection.  In 
this  view  the  pbiggT^iig  of  the  veins  was  the  result  of  phlebitis,  not  it5 
cause,  as  we  now  believe.  The  symptoms  and  treatment  of  phlegmasia 
dolens  and  other  varieties  of  thrfjmliosia  will  find  a  place  elsewhere.  It 
will  suffice  to  sjiy  that  this  disoriler,  like  many  others^  furnishes  an 
example  of  local  dropsy,  duo  simply  to  venous  ol>strnetion,  as  are  many 
kinds  of  dropsy  which  are  met  with  in  the  cfHirsc  of  human  pathology, 
however  this  cause  presents  itself  as  qnalilied  and  conipHcated  in  experi- 
ments  on  animals.  It  is  oTnious  that  in  the  treatment  of  phlegmasia 
dolens  the  main  object  must  bo  the  safe  removal  of  the  coagulnm  ;  ir^  other 
words,  its  solution,  rather  tlmti,  as  in  old  days,  the  reduction  of  the 
phlebitis  by  "antiphlogistic"  measures.  With  our  present  knowledge, 
the  best  rae^nns  of  doing  this  appears  to  be  the  administration  of  alkalies, 
60  as  to  keep  the  urine  alkaline,  and  thus  charge  the  blood  to  overfl lowing 
with  the  alkaline  solvent.  A  mixture  of  bicarbonate  and  citrate  of  potiish 
answers  the  purpose,  to  which  ammonia  and  <]uinine  may  be  superadded, 
in  order  to  obviate  any  depressing  elTect  which  the  potash  salts  might 
produce. 

Among  other  local  dropsies  due  to  venous  obstruction  may  bo  men- 
tioned those  which  rcsidt  from  aneurysms  auf!  other  tumours  which  presa 
upon  the  veins  from  the  outdde,  whether  of  the  upper  or  lower  extremi- 
ties, and  thus  hinder  the  return  of  l)lood,  and  give  rise  to  limited  onlemiw 
Such  local  dropsies  are  often  important  diagoostically  as  indications  of 
venous  ol>struction. 

The  o>dema  of  the  legs  of  pregnancy,  generally  due  to  the  pressure  of 
the  gmvid  uterus  on  the  ascending  cava,  needs  but  a  passing  mentioiu 
When  uncomplicated  with  tedema  of  the  face  or  albuminuria  it  may  be 
regarded  as  ]nirely  local  and  mechanical,  and  will  pass  off  with  the  con- 
dition in  which  it  has  originated.  This  limited  and  mechanical  redema 
is  apt  to  become  complicated  with  renal  diseas  <,  which  will  be  indicated 
by  albumin  in  the  urine,  by  oedema  elsewhere  than  in  the  \^ivt^  *lntined 
by  the  inferior  cava,  and  possifily  by  uriemic  symptoms ;  hut  I  need  not 
now  dilate  upon  what  has  been  fully  dealt  w^ith  elsewhere  (see  vol  iv, 
p.  380), 

Ascites  may  be  a  limited  or  local  dropsy  due  to  porUal  obstnictiou,  or 
part  of  a  genend  dropsy  of  w!'*ch  the  causes  are  manifold.     It  is  to  be 
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coositlored  dow  only  as  lociil  ami  iBolated.  Hepatic  ascites  furnishes  one 
of  the  Tiiost  striking  examples  uf  drupaie^il  ei^asiun  from  venouB  oUstinic- 
tioii.  This  occurs  in  tho  portal  sys»tom,  and  may  Le  either  in  the 
trunk  of  tlii3  portal  vein  by  thrombosis,  or  in  its  minute  disJtribution  as 
the  result  of  cirrhosis. 

Portal  thrombosis  is  a  cause  of  ascites  of  ideal  simplicity,  but  of 
no  great  constancy.  To  protJuce  this  result  the  throrabusis  must  be 
extensive,  and  the  survival  of  the  pitieiit  must  lie  such  as  to  allow  it 
to  liccome  chronic.  1  cannot  learn  that  porUil  thrombosis  causes  dropsy 
in  its  acute  or  recent  stage,  whatever  may  ensue  aft-er  lapse  of  time.  I 
have  known  death  by  syncoi>e  or  collapse  to  be  due  to  complete  obstruc- 
tion of  tho  portal  vein  by  embolism  or  thrombosis,  and  no  sign  of  dropsy 
to  be  discoverable  after  death.  It  hits  been  shown  by  exiHJriments  on 
animals  that  on  ligature  of  a  vein  dropsy  docs  not  at  once  show  iueU, 
but  only  after  a  time;  an  interval  l>eing  apparently  re*piired  to  allow  of 
changes  in  the  wall  of  the  vessel  whereby  transudation  is  facilitabed.  So 
it  would  seenij  in  the  human  subject,  that  extensivo  or  even  totril  obstruc- 
tion of  the  portal  vein  by  clot  may  occur  and  cause  death  without  any 
trace  of  dropsy.  On  the  other  hand,  cases  present  themselves  in  which 
thromlx>sis  is  productive  of  much,  even  extreme  ascites.  I  call  to  injnd 
the  case  of  a  gentleman,  the  sidijict  of  cystinuria,  who  had  ascites  nearly 
to  liursting,  which  was  attributed  to  this  cause — a  iliagtiosis  which  was 
confirmed  by  his  ultimate  recovery.  Many  cases  have  been  recorded,  and 
some  have  come  within  my  own  experience,  in  which  jMjrtal  thrombosis 
has  boeu  testified  to  after  death  in  association  with  iiscites,  I  published 
such  an  instance  in  the  1  Ith  volume  of  the  Vnihuhprnl  Iran.sudwus,  In 
this  the  plugging  was  of  old  standing,  and  was  such  as  to  occlude  the 
portal  vein  completely.  The  patient  was  a  woman  of  twenty -one  years 
of  age.  The  liver  was  shrunk — it  weighed  ordy  twentyeight  ounces ;  it 
was  not  markedly  cirrhotic,  and  it  was  supposed  that  the  atrophy  was  the 
result  of  the  obstruction,  not  the  cause  of  it.  It  is  worth  noting  in  con- 
nection with  serous  effu^*on  of  this  origin  that  htemorrhage  in  the  portal 
territory,  into  the  stomach  or  bowels,  is  a  not  infrequent  result  of  obstnic- 
tion  of  the  portal  vein  by  coagulum,  aa  of  obstruction  of  the  same  vein 
by  other  means. 

Apart  from  thrombi  the  obstructions  of  the  vein  which  cause  ascites 
are  several,  the  chief  of  which  is  cirrhosis;  which  indeed  is  by  far  the 
most  fretjuent  of  all  the  causes  of  dropsy  limited  to  the  jjeritoneal  ctivity. 
Before  proceeding  to  this,  some  other  causes  of  portal  obstruction  and 
consecjuent  dropsy  may  be  briefly  dismissed.  One  of  these  is  malignant 
growth  which  may  press  upon  the  portal  vein,  and  even  has  been  known 
to  intrude  into  it ;  this,  like  other  causes  of  portal  obstruction,  may  be  a 
cause  of  hiematemesis  as  well  as  of  ascites.  Syphiloma  is  another  cause 
of  hepatic  ascites  by  way  of  gumma,  cicatricial  contraction,  and  fibrotic 
change.  An  infrequent  and  even  a  doubtful  cause  of  bep-atic  ascites  is 
hirdaceoua  disease.  It  is  a  matter  of  common  experience  that  general 
dropsy,  including  ascites,   often    ensues    upon  lardaceous  disease  which 
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affects  several  organs.  It  is  also  well  known  that  the  liver  may  suffer 
the  extremity  of  lardaceoiis  disease,  and  yet  no  peritoneal  dropsy  super- 
vene. It  is  cerUiin  that  lardaceoiis  disease  of  the  liver  has  of  itself  little 
tendency  to  cause  ascites. 

With  regard  to  cirrhosis,  this  is  a  cause  of  dropsy  of  which  it  is  not 
easy  to  exaggerate  the  importance.  In  this  disease  the  fibrous  tissue  of 
the  liver  ]>ecomes  the  seat  of  hypertrophy,  new  growth,  and  subsequent 
contraction,  to  the  strangulation  of  the  vessels  which  it  surrounds.  The 
new  fibroiii  tissue,  often  highly  nuclear,  of  the  embryonic  type,  collects 
<'hiefiy  in  the  portal  canals,  and  involves  more  paiticularly  the  minute 
ramifications  of  the  portal  vein  ;  but  other  vessels  of  the  liver,  the  hepatic 
vein  as  well  as  the  portal,  aie  affected  in  the  same  manner.  By 
the  strangulation,  chiefly  of  the  minute  portal  vessels,  the  portal  circula- 
tion is  retiirded,  and  the  blood  caused  to  accumulate  at  high  pressure  in 
the  venous  radicles  in  which  the  portal  circulation  takes  its  origin.  This 
leads  to  congestion  of  the  spleen,  often  to  haemorrhage  from  the  mucous 
membrane  of  the  stomach  and  intestines,  and  to  the  exudaticfti  of  serous 
fluid  from  the  visceral  peritoneum  into  the  peritoneal  cavity.  Hence 
ascites  is  one  of  the  common  consequences  of  cirrhosis  of  the  liver. 
Whether  cirrhosis  l>o  attended  with  increase  or  diminution  of  the  size  of 
the  liver,  ascites  may  occur,  but  it  is  most  likely  to  do  so  when  the  atrophic 
process  prevails  over  the  hypertrophic.  The  smaller  the  liver  the  greater 
is  the  tendency  to  ascites.  But  this  is  by  no  means  a  necessary 
consequence  of  cirrhosis  of  any  kind  ;  this  change  in  all  its  varieties  is 
frequently  found  after  death  without  any  such  result.  Cirrhosis  has  no 
direct  tendency  to  cause  (edema,  though  the  lower  extremities  often  swell 
under  the  influence  of  hepatic  ascites  as  a  secondary  result  of  abdominal 
pressure.  Another  result  of  the  pressure  on  the  vena  cava  due  to  ascites 
is  viciirious  distension  of  the  abdominal  veins.  A  smaller  degree  of  dis- 
tension may  be  due  to  cirrhosis  independently  of  ascites  brought  about  by 
the  various  anastomoses  which  connect  the  portal  with  the  systemic 
veins. 

It  is  not  necessary  here  to  recapitulate  in  detail  the  symptoms  of 
hepatic  ascites  ;  no  form  of  peritoneal  dropsy  attains  so  great  a  degree ; 
it  is  not  unknown  for  the  abdominal  wall  to  give  way  at  the  umbilicus 
with  discharge  of  the  contained  fluid. 

Tbe  treatment  of  ascites  will  be  considered  in  connection  with  that  of 
dropsy  in  general. 

Omitting  hydrocele,  though  it  might  be  placed  in  the  category  of  local 
dropsies,  I  now  proceed  to  the  consideration  of — 

Geneiial  DKOrsY,  or  of  dropsy  which  depends  on  causes  acting  on 
the  system  at  large.  Before  proceeding  to  particulars  I  will  introduce 
some  details  which  bear  ui)on  the  frequency  of  general  dropsy  as  the 
result  of  the  several  causes  to  which  it  is  due. 
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Causks  of  Genkhal  Dropsy,  as  revealed  after  Deatli  in  300  Cases  taken 
consecutively  from  the  Past-raortera  Jit^oks  t.f  St.  George'^  IIcNSpitail, 
frum  tlie  Year  1888  to  the  Year  181*7.* 

Causes  of  Dropsy.  Jf  cImS 

Vftlvnlar  disoofie  of  the  heart  sole  or  chief  eatisG  ....      136 

Vttlvukr  disease  and  kidney  diseais©  not  ohvioiusly  con4»e<|iuciit  upon  it  .12 

(Of  the  foregoiDg  cases  mi  tin  I  stenosis  pr<'j^?iit  m  .  .  *  .        62) 

{     ^,  ,,  ,,     (jeritardial  adhtsiim  ur  iKiriL-nrditis  in        .  \€\ 

Pericardial  adhesions,  v&hr^s  healtliy    .  .  .  ♦  2 

Heart  dilated  or  fatty,  valveiS  ljealtl]y    ....  1  ^ 

Aueurysm  of  arch,  with  or  without  valvular  disenw     .  .  H 

Congeuitid  disease?  of  heart,  with  or  without  vttivniiir  disease  .  2 

Disease  of  lungs  or  HiK I n rat ory  organs  .  ,  .  .  19 

Thron»ho4*is.  pnlnionary  aud  ticattcred  ....  1 

Kidney  disea^i*  sole  or  chief  cause  .  .  .  *  ,  «<i 

{Iliehidiug  large  white,  not  lardaceous,  and  noplmtis 
(        „         granular  and  wliiti^  eon trjujted  .  .... 

J        ,j        di-strur-tioii  of  Olio  by  stone  or  tuhercle  witli  consecutive  discjkfe 
of  the  other  ..... 

Liirdaeeouii  di.'ioa.sc  .,...,. 

Dljibelca  .  »,..,.. 

Aniernia  .♦...,- 

Lencotythamift  .....,, 

S^^lert  naa  .  ,  .  .  ♦  .  « 

Tumours  eentral  or  scattered,  lyniphadenoma^  sarcoma^  carcinoraa,.  etc. 
Cnusc  uneertuii^  as'^ociated  with  tuherculonsnieuiiigitL'i*  tubercular  peri  toiii  I  is, 
|iy(criiia,  dysentery,  etc.      ,  .  .  .  .  .  < 

3oa 


The  fc>regoin|2^  talde  givin|if  the  causes,  as  far  as  could  be  ascertaincrl 
after  death,  of  general  dropsy  in  300  cases,  was  the  yield  of  3185 
necropsies,  ao  that  thta  condition  m  evident  after  death  in  about  1  in  1 0  of 
those  who  die  in  St.  George 's  Hospital.  It  must  be  Uiken  into  account 
that  eni-iU  amounts  of  cfMleina  which  were  appirent  before  death  are 
floraetinies  not  observable,  or  not  observed,  afterwards,  so  that  the  prop(»r- 
tion  of  dropsy  in  life  would  be  slightly  greater  than  is  recoitled  after 
death.  It  must  also  be  borne  in  mind  that  the  table  indicates  only 
dropsy,  dependetit  on  causes  acting  generally,  to  the  extdusion  of  hepatic 
dropsy  and  that  rlependent  on  local  causes.  Had  all  varieties  of  di*opsy 
been  included,  and  this  ttiblc  based  on  observations  made  before  death 
instead  of  afterwards,  it  is  obvions  that  the  proportion  of  dropsy  Uy 
deaths  wotild  have  been  considerably  greater  than  in  the  present  estima- 
tion, (Edema^  for  which  there  was  no  local  cause,  has  been  accepted  as 
an  indication  of  general  dropsy  ;  in  most  ca,se4i  there  wa.s  also  effiision  in 
the  serous  cavities.  In  a  few  instances,  where  multiple  serous  effusions 
occurred  -without  redeina,  these  were  similarly  regarded, 

^  All  forms  of  dropsy  which  are  properly  locjil  rftther  than  general  are  excluded ;  «iKh 
ixe  all  tlje  limited  forms  of  ceclema  which  depend  upon  obstructiou  of  the  veins  of  ItmtiKS.  and 
h<jpntic  eiropHy  which  depends  on  oK^metion  of  the  portal  veki.  On  thia  ground  ln^jiatie 
•0cit«a  IS  ijxcluded^  erea  though  associated  with  cedeina  of  the  lower  extremities. 


Of  the  300  cases  the  dropsy  was  due  to  affections  of  the  heart  or 
aorta  in  I  (J 3;  to  heart  disease,  together  with  kidney  disease,  neither,  as 
far  as  conld  be  judged,  conseijnent  on  the  other-,  in  12.  Dropsy  presents 
itself  as  a  eirdiac  result  nearly  twice  as  often  as  of  renai  origin,  even 
though  all  the  lardaceous  e<tses  be  reckoned  as  renal,  whieh  may  properly 
be  done.  Of  the  cardiac  contlitions  which  give  rise  to  dropsy  mitiid 
stenosis  is  by  far  the  mi>st  frefpient.  Next  to  the  heart  in  order  of 
frequency  come  the  kiditeys  as  a  canse  of  dropsy.  Of  the  renal  causes, 
though  the  large  whit«  kidney  is  more  eonstant!y  thus  followed  than  any 
other,  yot  the  gr-anular  or  eontracted  kidney,  from  its  more  nuineroua 
oecurreoce,  more  nonieroiialy  gives  rise  to  this  symptom.  Disease  of  tlie 
lungs  and  bronchial  tubes  tiikcs  the  third  place  as  a  c^use  of  general 
dropsy.  Pulmonary  dropsy,  if  not  so  coinmou  an  event  as  might  be 
expected  from  the  position  of  the  lungs  in  relation  to  venous  return,  is 
yet  an  occurrence  of  considerable  frequency.  In  19  of  the  300  the 
dropsy  was  doc  to  disease  of  the  organs  of  respiration. 

Conditions  of  the  Organs  of  Kes]>iration  to  which  Dropsy  Mraa 
apparently  due  in  19  Cases, 

Emphyiusnia  alone      .            .             .             .  ,  ,  .2 

„         +bmtichitia        ,             ,             .  .  .  .  .4 

„          +lirma'liitk  and  til)n>«ia  of  lutjg  .  .  .  .1 

„         +bioiJclio-jmeuini'(jia     .             ,  .  .  *  ,1 

PlithisU  alone              .             ,             .             .  .  .  .  .8 

„        +  libroais  of  Inng     ,             .             ,  .  ,  ,  ,1 

,,        +  brontlii<?tJtasi»       .             .              .  »  .  ,  ,2 

Bronchiectasis  alone  .             .             *             .  .  .  .  .2 

FibroaU  alone               .              .              .              .  ,  .  .  .1 

Extensive  pleural  ailheaions  with  ob^lrnction  of  pntinutiaiy  urtiry  by  clot  ,     1 

Carcinoma,  obstructing  bmuchus       .             .  .  .  .  ,1 

19 

It  may  be  of  interest  to  look  into  the  particulars.  Of  the  pulmonary 
causes  of  diTjpsy  emphysema  takes  the  first  place,  being  present  in  8  of  the 
luimber.  This  was  notably  associated  with  bronchitis  in  4  cases,  and,  as 
this  condition  is  less  conspicuous  after  death  than  during  life,  it  is  likely 
that  it  existed  in  all,  A  filirotic  change  in  the  lung  Wits  recognised  in  7  cases. 
Ill  this  enuTOcration  J  have  assumed,  i^^  niay  safely  tie  iJone,  that  filirosis 
was  present  in  every  case  described  as  bronchiectasis.  Phthisic,  mostly 
advanccfl  anil  attended  \^ith  excavation  and  often  combined  with  hhrosis 
or  bronchiectasis,  was  present  in  6,  Thus  emphysema  and  filiroid  change 
are  the  leading  factors  of  pulmonary  dropsy,  which  may  be  explained  iiv 
the  effect  which  both  these  changes  have  in  obliterating  or  removing  the 
pulmonary  vessels. 

It  has  been  shown  that  heart  disease  as  a  cause  of  dropsy  outnumbers 
kidney  di^jcase  by  abont  2  to  1  ;  it  may  be  worth  while  to  ask  which 
form  of  dropsy  is  the  more  severe,  and  which  tends  most  to  invade  the 
serous  canties.     I  find  that  among  the  cases  under  consideration  extreme 
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or  groat  cedtuiia  was  roItitiNely  more  common  with  reruil  tlutTj  with  caitiiac 
Oiiseuse.  One  in  2 "2  of  tho  reruti  cases,  not  krdaceoos,  had  luucU  or 
extremo  oirkma  ;  1  in  3*1  of  the  cardiac  cases  were  thus  aflbctcd.  Of 
tho  lardaceons  ciiaea  1  in  2*8  had  much  oedema.  As  to  dropsy  of  the 
serous  cavities,  1  in  3*1  of  tho  renal,  not  lardaceons,  crises  had  double 
hydrotliorax,  or  considerable  effusion  in  both  pleune,  while  1  in  3 '4  of 
the  cardiac  cases  wa.^  thus  affected.  No  itistanco  of  double  hydi*othorax 
occurretl  in  canncetion  with  lardaceous  disciise.  With  regard  to  fiscite^ 
1  in  2'2  of  tho  renal,  not  lardaeenuSj  case^^  presentini  this  residt ;  I  in  2*5 
of  the  cardiac.  Of  tho  lardaceous  cases,  8  of  tho  17,  or  1  in  2"1,  had 
ascites.  According  to  this  showing,  not  only  is  oedema  more  extreme 
under  renal  than  cardiac  disease,  but  tho  serous  cavities  in  reiml  disease 
are  the  more  apt  to  participate. 

That  oedema  shouhl  attain  greater  proportions  in  renal  than  in  cardiac 
disease  is  what  would  be  generally  expected,  but  not  i*o  the  prepontierance 
of  hydrothorax  and  ascites.  But  it  must  be  considered  that  the  fore- 
goin:^  eniim oration  is  based  on  fatal  caf^es,  cases  in  whith  the  utmost  limit 
of  time  has  been  allowed  for  tho  development  of  complic^itions.  Caaca 
essentially  renal  are  more  prone  to  acquire  potential  cardiac  change  than 
are  cases  primarily  cardiac  to  acquire  potential  or  vit;dly  imiK>rt^int  renal 
mischief.  Mo^t  of  the  renal  case.s  before  the  end  have  become  so  com- 
plicated with  consequent  changes  in  the  heart  that  both  heart  and  kidneys 
may  be  looked  upon  as  taking  |Kirt  in  the  result.  Be  thj*  as  it  may,  it 
would  sf^em  that  advanced  rerial  disease  is  i^rodnctivo  of  mom  dropsy 
within  anil  without  than  advanced  heart  disease. 

The  ol>vious  ilistinctions  lietween  eanliac  and  renal  dropsy,  or,  to  put 
it  mrHo  generall3%  between  dropsy  (jf  mechanical  origin  and  that  which 
has  its  origin  in  the  state  of  the  blood,  may  be  briefly  expressetl.  Renal 
dropsy  is  due  to  increased  exudation,  cardiac  dropsy  in  chief  to  diminished 
absorption.  Cardiac  diopsy  usually  begins  about  the  feet,  auil  may 
affect  other  |iarts  of  the  lx)dy  before  it  reaches  tho  face ;  renal  dropsy  is 
usually  first  apparent  in  the  face,  thongli  the  lower  extremities  soon  par- 
ticipate. The  dr<ipsy  of  lardactjous  disease  resembles  that  of  aifdiac 
origin,  insomuch  that  it  l>egins  in  the  ankles  and  is  often  long  confined 
to  the  lower  extremities.  A\  ith  regard  to  the  great  serous  cavities,  large 
dropi^ical  off^usions,  whether  into  the  ]>leone  or  peritoneum,  are,  as  has 
been  seen,  common  to  renal  and  carfliac  diseiiso.  It  may  l>o  said,  how- 
ever, that  these  cainties  are  especially  subject  to  dropsicid  invasion  in 
connection  with  tho  large  white  kidney  of  nephritis  and  the  advanced 
granular  kidney  in  which  secondary  cardiac  change  has  been  snperadfled 
to  the  renal  Whether  cardiac  or  renal,  such  eff'usions  are  amenable  to 
trcHatmeut.  With  regard  to  renal  dropsy,  this  has  a  tendency  to  go  aw^ay 
of  itself  ;  the  changes  in  the  heart  in  connection  with  renid  disease  pro- 
mote the  removal  of  the  eflfusion. 

I  will  now  revert  to  the  several  kinds  of  general  dropsy,  and  give  to 
each  some  separate  consideration,  and  1  will  take  carfliae  dropsy  first. 

Cardiac  dropsy  and  that  dependent  on  pulmonary  obstruction 
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essentially  mechanical,  and  their  immediate  cause  repletion  of  the  veins, 
which  increases  intracapillary  pressure  and  exudation,  and  diminishes 
absorption  so  far  as  this  is  due  to  the  blood-vessels.  The  state  of  the 
heart  and  lungs  is  such  as  to  obstruct  the  emptying  of  the  systemic 
veins.  The  essential  hindrance  may  hypothetically,  and  indeed  actually, 
be  placed  where  these  vessels  enter  the  right  auricle.  Here  is  the  key, 
or  rather  the  keyhole,  of  cardiac  dropsy ;  not  that  the  primary  lesion 
is  here,  for  it  is  usually  farther  on  in  the  course  of  the  venous 
blood,  but  it  is  upon  this  point  as  the  place  of  discharge  common  to  the 
systemic  veins  that  the  obstruction  must  tell  if  universal  or  genei^al 
dropsy  is  to  be  produced.  The  cavities  and  the  intermediate  pulmonary 
system  are  tlius  placed  in  the  order  of  nearness  to  the  venous  outlet,  the 
hindrance  at  which  is  the  proximate  cause  of  cardiac  and  pulmonary 
<lropsy  : — i.  the  right  auricle ;  ii.  the  right  ventricle ;  iii.  the  pulmonary 
circulation  ;  iv.  the  left  auricle ;  v.  the  left  ventricle.  The  nearer  an 
obstructive  lesion  is  to  the  common  venous  exit  the  more  immediate  and 
the  more  marked  might  the  resultant  dropsy  be  expected  to  be.  Were 
the  cavities  of  the  heart  only  passively  concerned  in  the  transmission  of 
tlie  blood  this  might  hold  good,  but  all  are  actively  concerned,  though  in 
widely  different  degrees.  The  left  ventricle  is  paramount.  This  brings 
the  gi-catcst  force  to  bear  in  driving  the  blood  onwards  when  the 
mechanism  works  correctly,  and  drives  it  back  with  the  greatest  force 
when  there  is  any  defect  which  permits  of  regurgitation.  Thus  the  left 
side  of  the  heart  is  the  overruling  agent  whether  in  promoting  or 
retaitling  the  circulation,  and  its  effect  upon  the  venous  outlet  is  prac- 
tically greater  than  that  of  structures  which  lie  nearer  to  it. 

Analysis  of  Valvular  Disease  in  143  P.-M.  Cases  of  Cardiac  Dropsy.* 

Valvular  I>»8ion.  How  oftwi  present. 


Mitral  stenosis  .... 

Mitral  dilatation  or  iusufBciency 
Mitral  disease  of  uncertain  etfect 
Aortic  stenosis  .... 

Aortic  regurgitation  or  insufficiency  . 
Disease  of  aortic  valve  oi  uncertain  effect     . 
Tricuspid  stenosis       .... 
Tricuspid  dilatation  or  insufficiency  . 
Tricuspid  disease  of  uncertain  eti'ect . 
Stenosis  of  pulmonary  orifice 
Pulmonary  regurgitation  or  insufficiency 
Pulmonary  valve  disease  of  uncertain  effect 
General  valve  disease  not  further  2>articularised 
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The  chief  cause  of  cardiac  dropsy  is  imperfection  of  the  mitral  valve, 
and,  above  all,  mitral  stenosis.     Among  the  143  cases  of  cardiac  dropsy 

^  Tliis  table  is  based  on  the  same  series  of  eases  as  that  from  wliich  the  tible  at  p.  680 
was  compiled.  It  incluiles,  however,  143  cases  of  valvular  disease  instead  of  only  136, 
for  several  instances  liave  been  included  in  which  valvular  disease,  though  sufficiently 
definite,  was  not  the  sole  cau^e  of  the  dropsy.  Where  more  than  one  valvular  lesion  was 
present,  the  same  case  is  noted  under  more  than  one  heading. 
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referred  to  in  the  preceding  table  mitral  Rtonosis  was  discovered  in  G8 
cases,  Diitral  tlikitatiou  or  iiisufliciency  iu  38,  mitral  disease  of  uncertain 
effect  in  25,  Aortic  disease,  whether  obstructive  or  regurgitant,  presenU 
itself  with  much  loss  frequency,  while  the  only  lesions  affecting  the  right 
valves  to  any  inipartant  extent  are  such  as  permit  of  tricuspid  regurgita- 
tion. Whether  obstruction  or  regurgitation  at  the  mitral  orifice  Le  the 
more  productive  of  dropsy  may  permit  of  question  ;  both  are  undoubtedly 
effective  in  this  relation,  but  it  is  not  easy  to  sej^arate  the  two.  Mitnil 
stenosis  is  almost  invariably  attended,  not  only  with  ol>struction,  but 
with  regtirgiuition ;  the  so-called  presystolic  murmur  which  is  charac- 
teristic of  mitral  stenosis  is,  i\&  I  main  lain,  regurgitant.  If  this  be  sn,  of 
which  I  have  no  doubt,  we  recognise  with  mitral  stenosis  both  hindrance 
to  the  norma!  advancing  current  and  abnormal  retrogression.  With  this 
double  ditlieulty  diopsj  is  douTjly  invited.  Bttth  tend  to  the  repletion 
of  the  auricle  of  the  lungs  and  of  the  veins.  Next  in  frequency  as  a 
cause  of  cardiac  dropsy  comes  the  aortic  valve.  Aortic  regurgitation,  as 
the  preceding  talile  shows,  is  more  often  associated  with  dropsy  than 
aortic  stenosis.  This  probably  is  rather  because  the  regurgitant  fault  is 
the  more  frequent  than  because  it  has  the  greater  tendency  to  cause  the 
result.  Aortic  stenosis  interposes  a  hindrance  which  must  tell  upon  all 
the  circulation  behind  it.  So  nearly  complete  sometimes  is  the  closure, 
so  great  the  obstruction,  that  not  only  is  it  obvious  that  the  retardation 
must  reach  the  sources  of  the  systemic  veins,  but  it  is  even  a  wonder 
that  the  circulation  was  not  long  ago  brought  to  a  sbmdatilL  Aortic 
regurgitation  stands  in  a  very  ditTerent  relation.  So  long  as  this  is  the 
onlj  error  the  course  of  the  blood  during  systole  is  clear ;  it  is  only 
during  tliJistole  that  there  is  an}'  embarrassment,  and  that  not  by  solid 
inipediment,  but  by  the  intrusion  of  an  abnormal  current  into  the  ventricle. 
This  must  compete  with  the  normal  flow  through  the  mitral  opening, 
occ^ision  delay  or  difficulty  at  this  point,  and  some  of  the  results?  which 
ensue  upon  mitral  stenosis.  But  this  interference  is  less  effective  aa  a 
cause  of  dropsy  than  mitral  regurgi tuition,  enforced  as  it  is  by  the  systole 
of  the  ventricle.  As  a  matter  of  experience,  aortic  regurgitation,  so  long 
as  it  remains  uncomplicated,  is  but  a  minor  e^iuse  of  dropsy.  The  defect 
may  exist  for  many  years,  and  in  a  marked  degree,  and  yet  no  dropsy 
ensue. 

To  revert  to  mitral  regiwgitation.  This,  as  is  well  known,  is  by 
itself  an  effective  cause  of  dropsy,  but  it  often  occurs  in  this  relation 
ad  a  consequence  and  complication  of  other  din-ordcra.  Mitral 
insufficiency  may  result  from  the  dilatation  of  the  ventricle  and  of 
the  mitral  orifice  which  ensues  upon  aortic  regurgitation,  and  thus 
may  determine  dropsy,  which  the  aortic  fault  alone  might  fail 
to  produce.  Again,  extreme  aortic  stenosis  may,  as  I  have  elsewhere 
shown  (4),  occasion  mitral  regurgitiition  by  increasing  the  intraventricidar 
pr#/ssnre,  and  thus  forcing  a  healthy  mitral  valve  to  leak.  By  this 
process  any  dropsy  due  to  the  aortic  constriction  could  not  fail  to  be 
euhanced.     And  outside  the  limits  of  disease  ])rimary  to  the  heart,  it 
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may  be  said  tliat  mitral  regurgitation  is  one  of  the  causes  of  renal  dropsy. 
I  may  have  to  toiieh  upon  this  again,  but  I  may  briefly  draw  attention 
to  the  fact  that  Into  renal  dropsy  's  often  carfliac  and  mitral.  The 
hypertrophy  of  the  heart  is  succeeded  by  dilatiition.  This  involves  the 
udLi'al  orifice  and  regnrgitiition  ensucsj  though  the  valve  may  be 
unafteotc'd  except  by  stretching. 

As  to  the  right  valves  the  only  defects  which  present  themselves  with 
any  frequency  hi  relation  to  drojisy  are,  as  the  annexed  table  shows,  such 
as  permit  of  tricuspid  regurgitation.  Tricuspid  stenosis  sometimes  cjccufs 
together  with  mitral  stenosis,  and  from  the  sumo  aiuses,  but  dilatation  or 
insufficiency  of  the  vahe  is  much  more  common.  This  contlition  occiu-s 
mora  often  in  connection  with  changes  in  the  ventricular  wall,  such  as 
are  due  to  mitral  dise^tse,  than  io  dise^tse  originating  iu  the  valve  itself. 
When  present  it  cannot  but  be  co-operative  in  the  causation  of  droj  sy, 
directing  as  it  does  a  regingitant  current  directly  up^JU  the  venous  exit. 
Though  driven  only  by  the  coraparatively  weak  right  ventricle,  it  has 
every  advant^ige  of  situation  in  its  morbid  action.  Theoretically  ilisease» 
of  the  nght  side  of  the  heart  Ijearirig  upon  the  systemic  veins  more 
immeiliately  than  those  of  the  left  side  should  have  more  to  do  with  the 
causation  of  dropsy,  but  experience  shows  that  this  is  far  from  being  the 
case,  and  I  have  sufficiently  indicated  the  reiiaons.  To  these  may  be 
added  the  fact  that  the  left  side,  as  more  functionally  active  than  the 
right,  is  more  liable  to  disease. 

liesides  the  valves,  the  state  of  the  ventricular  walls,  especially  of 
the  left,  h.ts  to  do  with  dropsy,  Expmsion  of  this  ventricle  in  diastole 
is  an  agent  in  carrying  on  the  circulation  not  less  real,  though  less 
potent,  than  its  contraction  in  systole.  Its  expansion  helps  to  empty 
the  aiu'icle,  and  thus  indirectly  draws  upon  the  venous  system  by 
suction.  The  thinner  the  wall  the  weaker  must  bo  thin  action,  while  it 
must  be  proportionally  increased  by  its  hypertrophy.  Thus  attenuation 
and  dilatation  of  the  left  ventricle  muf^t  be  placed  among  the  conditions 
which  contribute  to  cardiac  dropsy^  and,  to  anticipate  what  I  shall  have 
to  revert  to  in  connection  with  renal  disease,  hypertrophy  of  the  left 
ventricle  is  the  antagonist  of  dropsy,  and  may  even  be  called  Nature's 
remedy  for  it. 

The  lungs  must  not  be  disregarded  as  causes  of  a  dropsy,  which  if  not 
truly  cardiac,  is  akin  to  it.  I  have  already  shown  in  detail,  which  I 
need  not  repeat  (see  page  681),  that  general  drojjsy  is  due  in  a  certain 
minority  of  cases  to  causes  which  obstruct  the  pulmonary  circulation, 
notably  emphysema  and  fibrosis. 

Renal  dropsy. — Proceeding  now  from  cardiac  dropsy  to  renal,  we 
pass  from  the  more  simple  to  the  less.  Renal  diopsy  and  dropsy  of 
other  kinds  also  present  an  inverse  relation  to  the  amount  of  urine, 
which  is  general  hut  not  in\ariable.  The  urine  may  bo  superabundant, 
as  in  diabetes,  and  the  legs  Cfdcniatous,  or  the  urine  may  be  absent  and 
dropsy  absent  too.  With  diabetes  I  ha^-e  known,  as  I  have  said,  the  legs 
to  become  oedematous  with  the  urine  amounting  to  15  pints  a  day;  and 


\ritli  olistriictive  suppression  dropsv  maj  lie  as  coniplctely  wanting  as  is 
the  urine.  As  a  nile  with  nepliritis  the  urine  Is  diminished  and  cedetuA 
present,  but  soraetimes  when  this  disease  nssumes  iiu  exceptionally  acute 
form  the  urine  miiy  he  reduced  to  almost  nothhigj  and  at  the  $ame  time 
there  nmy  l*e  ahuost  nothing  of  serons  etrusion.  Thus  it  appears  that 
other  factors  have  to  do  with  djopsy,  whether  renal  ot*  diabetic,  besides 
the  discharge  of  water  by  the  kidneys.  Dropsy  fluidj  nnieh  the  same  in 
every  disorder,  though  not  in  every  place^  is  the  capillary  exudation,  of 
which  cither  too  much  is  poured  out  or  t*M>  little  removed.  In  renal 
dropsy,  to  which  our  attention  is  now  limited,  the  question  narrows 
itself  fiir  the  most  part  into  excess  of  exudation.  It  is  true,  under  certain 
oin  iirastances  which  will  he  presently  considered,  renal  dropy  may  be 
enhance<l  liy  ]>ulmonary  eml)arrassment,  which  hinder,*^  venous  return  and 
probably  hinders  absorption  ;  and  it  is  equally  nnmifest  that  byftertrophy 
of  the  left  ventricle  heiirs  a  part  in  removing  renal  dropsy  by  the  increase 
of  suction  which  it  entails,  and  the  consequent  {promotion  of  absorption 
by  the  veins ;  but  in  its  most  common  forms,  and  while  free  from  com- 
plications,  renal  dropsy  may  bo  regarded  as  the  effect  of  increased 
outflow,  and  our  attention  may  in  the  first  place  be  directed  to  see  how 
this  is  brought  about. 

Kenal  diseitse  which  is  productive  of  dropsy,  putting  aside  the  lardaceous 
variety,  is  attended  from  the  first  with  increase  of  arterial  a,wl  eardiao 
tension,  which  increases  as  the  disease  goes  on^  and  becomes  attended  with 
hypertrophy  of  the  heart  and  arterial  system.  With  the  increase  of 
tension  drop<!y  comes,  and  continues  together  with  it  iiossiljly  to  the  end, 
or  until  the  process  of  recovery  gives  a  gradual  finish  botli  to  the  over- 
tension  and  its  attendant  exudatioru  But  there  is  a  later  phase  winch  all 
are  not  permitted  Ui  enter  upon.  Should  time  l>e  granted  and  the  disease 
assume  a  chronic  form,  then,  with  establishment  of  much  arterial  thickening, 
great  vcntriculnr  hypertrophy » and  further  increase  of  intravascular  tension, 
the  dropsy  may  diminish,  and  even  in  the  fnlness  of  time  be  completely 
removed.  Thus  liy  per  trophy  of  the  heart  presents  it-self  as  the  anUigonist 
of  dropsy,  or  at  lenst  as  concurrent  with  its  removal. 

The  complicated  process  which  has  been  sketeheil  in  outline,  partly 
morbid  and  purtly  remedial,  requires  to  he  considered  in  further  detail. 
The  hypertrophy  is  at  once  the  result  and  the  evidence  of  the  over  tension. 
The  tension  must  be  attributed  to  the  abnormal  difficnlty  in  the  emptying 
of  the  heart  and  arteries.  Then  tomes  the  question  where  the  difficulty 
or  obstruction  lies.  Wherever  it  is,  it  is  attended  with  the  increased  capil- 
lary transudation  which  constitutes  renal  dropsy.  Tlie  obstruction  mTist 
be  either  in  the  arterioles  or  the  capillaries.  This  question  hiis  l>een  long 
and  perliaps  sufhcienfly  debated.  It  is  certain  that  the  exudation  is  from 
the  capillaries,  and  presumable  that  there  is  increase  of  blood-pressure  in 
this  situation*  The  arterioles  are  obvHotisly  thickened,  with  regard  to  the 
capillaries  observations  are  wanting.  But  it  is  to  be  inferred,  since  the 
transudation  from  them  is  increased,  that  their  blood -supply  is  not 
diminished,  ai  it  would  bo  by  any  constrictive  or  stop-cock  action  on  the 
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part  of  the  vessels  ^vhich  feed  them.  We  may,  therefore,  regard  the 
cupilkrics  both  as  furnishing  the  sourco  of  the  dropsj-fluid,  and  also  of 
tho  initial  resistance  to  which  the  mik^equent  card  10- vascular  changes  are 
duo,  Wq  must  presuppose  an  altemtion  in  the  lilood,  pruhahly  [wirtly 
toxic  and  parlly  hydra-mic^  which  causes  abnormid  resishince  in  the 
chaunehs  of  these  vessels,  and  oci^a^^ions  their  walls  to  transude  ahnoniially. 
It  has  been  supposed  that  renal  dro(>sy  is  akin  to,  or  even  equivalent  to 
inflammation  ;  that  the  out(K>uring  yf  tluiil  is  Ity  a  jjrocesa  essentially  the 
siiuie  as  that  whieh  constitutes  inllamniiition.  With  inflaniniation  there 
is  cerkunly  obstrncliou  in  the  capillaries  and  cxiidaTion  from  them.  With 
renal  di'opsy  there  is  exudation  from  the  capillaries,  and  presumably 
obstruction  within  them.  But  that  tho  two  processes  are  not  the  ^ame 
is  evident  from  the  differences  which  exist  between  the  proiliicts  of 
inflammation  antl  of  dropsy,  Inflammator)'^  exudations  dilFer  from  those 
of  dropsy  in  their  higher  specific  gravity*  in  their  containing  corpuscular 
elements  in  gro4iter  ahundance,  in  their  being  more  all lunii nous  and  more 
ready  Uy  coaguiate  sfMn  titan  eon  sly. 

Tho  late  removal  of  renal  dropsy  on  the  establishment  of  cardiac 
h}'^)ertro|>hy  cannot  but  be  associated  with,  though,  }>crhitps,  it  is  not 
wholly  to  be  attributed  to,  the  suction  action  ui  the  left  verUiirle,  which 
must^  unless  dilatation  intervene,  lie  magrufied  iii  proportion  to  the  thick- 
ness of  tho  wall,  so  that  an  abnormal  force  is  l>rought  to  liem'  upon  the 
emjytying  of  the  aiuiele,  and  in  neeessary  se<pu*nce  upon  the  relief  of  the 
lungs  and  right  side  of  the  heart,  and  ultimately  iiptni  the  charing  of  the 
systemic  veins.  Another  cause  which  nmst  tend  to  the  diminution  of 
dropsy  in  tho  late  stages  of  inflammatory  disease  of  the  kidney  is  the 
usual  supervention  of  fihrotic  changes  in  this  organ,  together  with  a 
further  increase  of  vascular  tension  and  increase  of  urine  whirh  before 
was  scanty. 

A  poitrt  which  must  be  adverted  to  in  connection  especially  with 
fieute  renal  dropsy  is  the  sfcite  of  tho  respiratory  urgans.  Oljstruction 
in  these  by  emphysema  or  fibrosis  has  been  noticed  as  a  sufficient  cause 
for  dropsy  in  a  chronic  form,  and  it  is  prol>;djle  that  obstruction  of  other 
and  more  acute  kinds  may  at  least  be  co-operative  in  causing  <h*opsy  of 
eorrcsponding  aeuteness.  1  have  shown  iu  det^iil,  in  the  seventy  fifth 
volume  of  the  Medico-Vhirurgiml  Transiidmi,<^  that  in  about  two- thirds  of 
the  cases  of  acute  renal  dropsy  the  respiratory  organs  are  the  seat  of 
some  inflammatory  process,  often  bronchitis  or  broncho -pneumonia. 
These  conditions,  though  not  the  essential  cause  of  the  dropsy  but  prob- 
ably only  connected  with  it  as  the  results  of  a  common  cause,  cannot 
hut  enhance  the  dropsical  tendency.  With  regard  to  pleural  effusion, 
whether  early  or  late,  this  is  at  once  a  result  of  the  dropsical  proclivity 
and  a  cause  of  its  increase  by  the  pulmonaiy  obstruction  which  it 
occasions.  These  complications  of  renal  dropsy  nt*e  inflammatory  and 
mostly  acute.  They  are  not  such  as  produce  any  considerable  hyper- 
trophy of  tho  right  ventricle.  This  ventricle  is  comparatively  little 
affected  in  renal  disease.     The  contrast  between  the  right  ventricle  and 
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The  hypertrophy  of  this  ventricle  in  renal  disease  is  mnch  less  than 
in  certain  conditions  of  diseitse  proper  to  the  heart  irself ;  wherca* 
hypertrophy  of  the  left  ventricle  is  nearly  as  great  tinder  renal  dise;ise  as 
from  any  cardiac  lesion.  lo  the  paper  to  %vhich  I  have  referred  I  have 
giviin  outHtR\s  of  tlio  ventricles  in  section  which  show  among  other  things 
the  reljitively  small  hypertrophy  of  the  rig! it  ventricle  in  renal  disease. 

These  ontlities  may  he  appealed  to  as  of  interegt  with  regard  to  the 
lardaceous  disease,  the  relation  of  which  to  dropsy  must  next  be  briefly 
touched  upon.  With  this  disorder  there  is  usually  no  hvfiertrophy  of  the 
heart  and  no  incrciise  of  intni vascular  tension.  The  condition  is 
obviously  different  from  the  dropsy  connected  with  other  states  of  the 
kidney.  It  is  associated  rather  with  want  of  force  in  the  circulation  than 
with  exaggeration  of  it.  The  heiirt  after  deiith  is  often  found  to  be 
somewhat  dilated  and  enfeebled  rather  than  strengthened.  It  is  not 
improbable  that^  together  with  other  factors,  cardiac  failure  may  have 
something  to  *lo  with  this  form  of  dropsy.  It  is  to  be  observed  that  the 
a^dema  of  lardaceous  disease  often  resemlilea  that  of  cardiac  origin  in 
aflfecting  the  lower  extremities  in  ])reference  to  the  face. 

Next  to  renal  dropsy  may  he  properly  placed  that  of  chlorosis  as 
having  ])oints  of  resemblance  to  it.  In  making  the  inquiry  to  which  I 
have  already  referred  (4),  with  the  aid  of  the  sphygmograph,  I  came  upon 
the  fact  that  with  the  dropsy  of  chlorosis  the  tension  of  the  pulse  was 
incre^ised,  notwithstanding  the  pallor  and  geneml  weakness  of  the 
patient.  The  reserabhineo  which  cldorotic  bears  to  renal  dropsy  is 
evident.  With  both  we  have  a  toxic  condition  of  blood  due  to  the  faihire 
of  an  excreting  organ — in  one  of  the  kidney,  in  the  other  of  the  uterus. 
The  cldorotic  state  requires  for  its  rehef,  as  is  well  known,  not  only  iron 
to  obviate  the  antemia,  hut  reraedics  which  stimulate  the  secretions  of 
the  uterus  and  l>owels.  The  familiar  mixture  of  iron  and  aloc3  owes  its 
clficivcy  to  its  dotd^le  action,  at  once  depurativc  and  restorative.  In 
idiojiathic  or  pernicious  anaemia,  extreme  as  the  antemia  may  be,  we  have 
no  ev'idence  of  toxic  retention,  and  as  a  nile  there  is  no  cedema :  though 
the  rule  is  not  without  exception. 

Other  forma  of  aniemia,  or  hydrapmia- — for  the  conditions,  though  not 
the  same,  are  commonly  associated — ^tcnd  to  produce  or  assist  in  the  pro- 
duction of  dropsical  effusions.  It  is  a  tradition  that  in  the  old  days  of 
depletion  patients  w*ere  sometimes  hied  into  dropsies.  Marshall  Hall, 
iw  his  treatise  on  the  Effects  of  Losi  of  Bl/fyd^  includes  a  pronencss  to 
oedema  and  serous  efluaions,  which  result,  he  tells  us,  has  long  been 
remarked  by  medical  ivriters.  Practice  at  present  is  less  illustrative  in 
this  respect.  Dropsy  from  blood-letting,  perhaps,  does  not  admit  of  very 
exact  statement,  for  we  do  not  know  how  much  to  attribute  to  the 
disease  for  which  the  patient  was  bled,  or  to  other  disorders  which  the 
patient  may  have  had,  but  which  were  not  within  the  knowledge  of  the 
year  1830.     Before  taking  leave  of  the  relationship  of  anaemia  to  dropsy. 
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I  may  revert  to  the  obvious  association  of  this  state  of  blood  with  renal 
dropsy,  especially  of  the  acute  kinds.  Here  ansemia  is  often  extreme^ 
and  we  cannot  hut  suppose  that  it  is  contributory  to  the  effusion.  Thia 
connection  is  especially  worth  noting^  aa  it  is  of  practical  importance. 

Hydrjs'mia  may  be  a  cause  of  dropsy  or  of  itB  aggravation.  Water 
c:an  usually  be  drutik  in  large  quantities  without  any  effusion,  providing 
that  the  glandular  exiU  arc  free  ;  the  kidneys,  bowels,  and  skin  carry  off 
the  excess  \nthnut  any  accumuiation  in  the  botly»  and  in  certain  forms  of 
renal  diseuije,  where  the  kidneys  retiiin  their  power  of  response,  good  may 
result  from  this  ii'rigation  of  the  system  ;  but  when  the  kidneys  are  too 
far  gone  to  answer  to  the  appeal,  enforced  water<lrinking  may  cause  an 
immediate  increase  of  dropsy.  I  once  witnessed  this  in  a  case  of  renal 
ascites  as  the  result  of  the  administration  of  a  pint  of  water  every 
four  hours.  The  tubular  structure  of  the  kidney  was  found  to  be  exten- 
sively atrophied  (3).  As  bearing  upon  the  dropsy  of  hydrasmia  I  may 
recur  to  a  ciise  of  diabetic  coma,  in  which  22  pints  of  a  saline  solutJOJi 
were  injected  into  the  veins  in  the  course  of  32  hours,  with  the 
result  of  slight  oedema  and  effusion  into  the  periti^neum,  pleura?  and 
,  pericai*dium.  Most  of  the  effusions  contained  bloody  whence  it  was 
inferred  that  intravascular  pressure  caused  by  the  injection  had  much 
to  do  with  the  result 

The  dropsy  of  diabetes  is  a  paradox  and  a  lesson.  Great  diuresis 
with  this  disease,  inste^id  of  draining  tbe  tissues,  may  be  accompanied 
with  the  accumulation  of  fluid  in  tliera.  It  may  bo  panwloxically  stated 
that  the  more  that  is  taken  out  the  more  remains  behind  ;  while  it  may  be 
instructive  to  consider  a  condition  in  which  the  amount  of  urine  and  of 
dropsy  do  not  display  the  usual  invei"se  relation.  The  passage  of 
saccharine  urine  is  f>ften  attended  with  renal  irritation  and  nephritis, 
mostly  tubal,  but  sometimes  interstitial  This  may  give  rise  to  dropsy 
which  is  truly  renal  ;  but,  apirt  from  Beconilary  kidney  disease,  dial)etic 
dropsy  has  long  been  recognised.  Front  mentions  **  incurable  dropsy  **  ad 
one  of  the  results  of  the  disease,  and  tells  us  that  at  a  late  stage  the  urine 
diminishes,  loses  much  of  its  saccharine  property,  and  tbe  feet  and  legs 
become  OBdematous.  But  this  is  not  the  whole  story.  The  dropsy  is  not 
always  incurable,  nor  does  it  always  come  on  with  diminution  of  urine. 
The  legs  may  swell  while  the  urine  is  still  profuse.  I  have  already  alluded 
to  such  a  case.  The  pulse  wiis  weak,  without  any  tmce  of  albuminuric 
tension.  The  dropsy  dis^ippeared  with  much  ](romptitude  under  pcrchloride 
of  iron,  though  it  reappeared  to  some  extent  before  death,  I  think  it  may 
be  inferred  that  diabetic  dropsy  has  its  immediate  origin  in  cardiac  weak- 
ness and  aruemia.  It  may  be  observetl  that  the  effusitin  affects  the  lower 
extremities  rather  than  the  face.  Traces  of  pitting  may  often  be  detected 
about  the  tibio>  in  this  condition,  though  the  patient  may  be  much  emaciated 
and  the  dnapay  not  obvious. 

The  treatment  of  dropsy  is  considered  in  connection  with  the 
several  diseases  of  which  it  is  a  siTnptom,  !)ut  a  few  general  remarks 
may  be  here  superadded,  together  with  some  brief  reference  t^  the  prin- 
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ciples  which  should  gtudt'  oui'  attempts  to  rolievc  its  mare  important 
varieties.  First  may  be  placed  the  regulation  of  posture  in  reference  to 
cardkc  disease  and  to  ttidema  of  every  kind.  The  lessening  of  venous 
pressure  in  the  limbs,  and  tho  sp;iriiig  of  labour  to  the  heart  by  the 
horizontal  posture^  are  too  obvious  to  need  insistence.  But  with  heart 
disease  there  i«  sometimes  tho  difhculty  that  in  conse(|ueiR'e  of  the  state 
of  respinition  the  patient  cannot  etidure  to  lie  down,  in  which  ca&o  the 
vital  necessity  must  be  first  considered,  and  the  dropsy  in  the  secoml 
place.  The  disadv  antuj^eous  posture  of  orthopmva.  may  in  some  sort  Ini 
turned  to  advantiige,  fof  this  attitude  is  favourable  for  the  di'ainage 
of  the  legs  after  pmicture.  Not  only  with  heart  disease,  but  also  with 
renal  cedema  is  the  horizontal  position  beneficiaL  Under  this  irdluence 
and  the  modification  of  blood  pressure  which  it  entails,  «?dema  of  this 
origin  will  often  disuppeai'  from  the  legs,  and  that  witliout  reaj)peariug 
elsewhere. 

Diet  in  di'opsy  may  be  considered  before  drugs.  As  dropsy  fluid, 
whatever  else  it  may  contain,  mainly  consists  of  water,  the  question  at 
once  presents  itself,  What  is  the  elTect  upon  the  accmnuJation  of  cutting 
off  the  supply  '/  **  If  we  indulge  in  harmless  fluids  we  get  the  dix>psy,^' 
was  **  a  soothing  reflection"  of  Mr.  lY^ksnifT's,  and  one  which,  in  certain 
isonditious,  as  I  have  shown,  is  not  altogether  without  warrant.  How  tat 
docs  the  converse  hold  ;  to  what  extent  can  we  diminish  the  dropsy  by 
dirairu'diing  the  drinlt '{ 

I  have  made  experiments  on  the  influence  of  dehydration  by  diet 
upon  drojjsy  of  various  kinds, — cjudiae,  renal,  hepatic,  and  t>varian  ;  and  in 
cases  of  largo  efi'nsion  the  residt  of  pleurisy.  The  daily  drink  ha^  been 
reduced,  in  mu-t  cases  gradually,  to  cjtiaTrtities  of  which  the  following  may 
serve  as  examples.  The  daily  q  mm  titles  are  expressed  in  tluid  ounces — 
16,  15|,  H,  12,  11,  6,  4,  2.  The  liquids  were  generally  tea  or  milk, 
generally  both,  sometimes  with  a  small  quantity,  from  three  ounces  to 
half  an  ounce^  of  gin  or  bnindy.  I  tare!  y  a  lemon  was  given,  which  was 
reckoned  as  an  ounce  and  a  half  of  liquid.  Acidulated  diTjps  w^ero  some- 
times  allowed.  The  foregoing  statements  inclu*le  everything  that  was 
given  in  a  liquid  form ;  ordinary  diet  was  generally  allowed ;  the  water 
contained  in  the  solids  is,  of  course,  not  included.  The  privation  was 
generally  well  borne,  better  than  I  bad  expected ;  the  tongue  usually 
remained  moist ;  if  it  became  dry,  the  treatment  was  discontinued.  Under 
this  process  of  desiccation  the  appetite  dinnriished,  the  patient  usually 
lost  weighty  ami  gencially,  but  not  always,  the  dropsy  notably  diminished 
and  sometimes  disappeared.  It  was  difficult  not  to  snp|K)se  that  in  some 
of  these  cases  the  patient  supplied  himself  with,  liquid  at  the  expense  of 
his  accumnlatioua.  To  mention  renal  dropsy  first,  I  may  say  that  I 
experimented  on  deprivation  of  water  in  this  condition  with  extromo  i 
caution  and  apprehensioti,  never  pushing  the  restriction  far  or  continuing 
it  long.  (Edema  and  ascites  Ijoth  lessened  uinler  the  process,  but  the 
deprivation  was  ill  borne,  and  I  soon  came  to  the  conchision  that  suth 
ex|>eriments  on  renal  dropsy  'wei'e  imj  us  tillable.     With  renal  disease,  such  j 
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aa  tends  to  uraemia,  an  abumlant  supply  of  water  is  indiL-ated  to  wash  out 
the  toxic  prodiietSj  and  irrigation  ntlljcr  than  desicCfation  called  fon 

With  regard  to  dropsy  depending  on  val volar  disease  of  the  heart, 
dry  diet  is  t^enerally  harmless  and  sometimes  beneficial.  Of  three  cases 
in  wiiich  this  wa.s  emplojcd  without  otlier  Lreatiiient,  in  tiso  the  efi'usion, 
which  was  limited  to  ledema,  was  much  r*educed  and  the  patients  lieriufited* 
In  another  in  which  there  was  gre^it  ascites  without  o^demtii  the  dry  diet 
was  eoTijoi?ied  with  repeated  tsipjiing.  After  five  operations  in  the  course 
of  three  months  and  teti  days,  the  first  yielding  1  7  pints  1  2  ounces,  the 
last  5  pinta  18  ounces*,  the  fluid  ceased  to  recollect,  and  thp  [>atient  left 
the  hospital  witiiuut  any.  The  xlvy  diet  was  contintied  all  the  time;  the 
daily  li<jiiid  tottched  a  miidmnm  which  was  rejjresented  hy  2  ounces  of 
tea,  13  ounces  of  brandy,  and  1  lemon.  It  is,  of  course,  jK>ssihle  that  the 
fluid  might  have  cetised  to  reaccuraulatc  had  no  treatment  been  employed, 
but  1  think  this  is  scarcely  likely. 

Drojjsy  from  cirrhosis  of  the  liver  is  under  most  circumstances 
intractable.  Of  six  cases  treated  by  dehydration  two  only  received 
decidf<l  benefit.  One  patient  unsuccessfully  treated  lost  a  stone  in  weight 
ill  three  weeks  witfiout  any  decrease  of  the  ascites.  Of  the  two  sticcessful 
crises  one  was  that  of  a  m/m  with  an  enlarged  liver  presitnicd  to  Ijc 
cirrhotic  and  aseit^js^  for  which  he  was  Lipped  twice  with  reaccumulation. 
He  then,  the  belly  being  distended,  but  not  tightly,  was  ptit  upon  dry  diet 
without  medicine.  After  fourteen  days  of  this  no  Huid  conlci  he  detected. 
Tlie  regimen  was  continued  for  some  time  longer,  and  Wiis  ultimately  dis- 
continued without  any  reappearance  of  the  fluid  bo  long  aa  he  was  under 
observation. 

The  other  ease  was  a  Goracwhat  remarkable  one ;  it  was  that  of  a  boy 
seven  years  of  age,  who  had  extreme  ascites  with  hypertrophic  cirrhosis 
and  suspicion  of  alcohol  The  eiiormous  ilistension  and  the  dyspncea 
which  it  occasioned  tnude  tapping  impenUive,  and  between  April  28 
and  June  21  this  wa>  done  ten  times.  The  dates  and  amounts  were 
as  follows:  April  28,  80  oz. ;  April  29,  72  oz.  ;  May  5,  89  oz.  ;  May  10, 
95  oz. ;  May  15,  117  oe.  ;  May  2G.  lU  oz.  j  May  30,  126  oz. ;  Juno  7, 
150  oz. ;  June  14,  150  oz.  ;  June  21,  65  oz.  The  hopelessness  of  this 
continttal  tapping  suggested  to  me  tre^itmcnt  by  dehydration.  Accord- 
ingly, on  June  21*,  when  nnich  fltdd  had  again  accumulated,  and  the  belly 
attiuned  at  the  und>i liens  a  circumference  of  30  inches,  dry  diet  was 
begun.  No  further  tapping  Wiis  rcipiircd.  The  fltiid  diminishedj  dis- 
appeared,  and  never  reappeared.  On  July  21  none  could  be  detected, 
and  the  circumference  had  fallen  to  25  inches.  At  its  greatest  reduction 
the  drink  was  limited  to  G  oz.  of  milk,  li  oz.  of  brandy,  and  a  few  small 
pieces  of  ice.  The  restriction  was  well  Injrne,  and,  so  far  as  the  ascites 
was  concerned,  the  cure  was  complete.  The  rrstriction  was  continued  in  a 
modifier  I  way  for  some  time  after  the  loss  of  the  ascites.  The  patient 
left  the  hospital  practically  well,  and  so  remained  for  over  two  years, 
when  he  was  brought  l»ack  with  an  abscess  in  the  brain,  which  ap]>arently 
had  nothing  to  do  with    hra  former    ailment.      This  caused  his  deiith» 
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and  ga^o  all  opporttinity  far  a  post-mortem  exuminfition.  The  liver 
was  contracted  and  markedly  ciri'hotie,  fibrotic  and  liol>-naiIetL  The 
peritoneal  cavity  cont;uned  no  ^kuA,  1iut  was  closed  by  delicate  adhesions. 
It  may  be  ol>served  in  retros[>eLt  that  the  cessation  of  the  luorbid  secretion 
was  not  the  resnlt  of  the  iulhesion^  but  occurred  prior  to  it.  The  belly 
was  largely  distended  when  the  dropsy  hegan  to  diminish.  The  apposed 
surfaces  adhered  after  the  Ciivity  had  been  emptied  and  kept  empty  by 
dehydration  ;  probably  the  precedent  dmpsy  lirought  about  a  suli-intltitu- 
matory  sUite  of  the  niemVirtine  which  invited  adhesion  when  coutiict  wa* 
established  and  maintained. 

I  may  mention  with  brevity  that  in  two  instances  of  large  efTusion, 
the  result  of  pleurisy,  the  Huid  quickly  disappeared  under  dry  diet ;  this, 
of  course,  is  not  conclusive  as  to  the  eflectss  of  the  treatment,  for  this  fiaid 
might  have  been  absorbed  had  none  been  enipluyed.  A  more  striking 
example  of  the  rcHults  of  dehydration  was  affuriled  l>y  a  woman  who  had 
an  en^jrmous  unilocular  ovarian  cyst  simulating  ascites.  Un<ler  a  diet 
which  at  its  narrowest  limitation  comprised  no  li*pnd  but  what  was  con- 
tained in  2  oz.  of  tea  and  1  oz.  of  brandy  in  the  twcnty-foiu'  ho\irs,  the 
pfitient  lost  in  three  weeks  3  iuches  in  girth  and  VS\  lbs.  in  weighL 
She  ultimately  underwent  ovariotomy  with  success. 

Fn>m  the  foregoing  cases  ami  other  experience,  I  conclude  that 
dehydration  by  diet  may  be  used  under  certain  circumstances  in  the 
treatment  of  dropsy  other  than  renal.  With  cardiac  dropsy,  whatever 
its  seiit,  this  is  generally  hai'ndesii  and  may  sometimes  be  useful  With 
regard  to  hepitie  ascites,  comsidering  the  safety  of  tapping  and  the 
immediate  relief  afforded  by  it,  I  think  that  dry  diet  may  be  best 
employed,  not  as  a  substitute  for  the  operation,  but  as  an  adjunct  to 
it,  as  in  the  case  of  the  boy  with  cirrhosis,  of  which  details  have  been 
given. 

The  routine  remedies  for  dropsy  can  be  oidy  cursorily  dealt  with. 
The  removal  of  fluid  by  agents  which  act  on  the  secretions  of  the  Ixiwela, 
kidneys,  and  skin  is  familiar  practice.  Hydmgogue  purgativcj?,  elaterium^ 
compound  jalap  powder,  sulphate  of  magnesia,  and  biun irate  of  poUish 
must  receive  acknowledgment,  but  are  too  well  known  to  need  insistence. 
With  regard  to  renal  dropsy,  useful  iis  such  remedies  sometimes  are,  they 
must  be  used  with  caution  lest  anaemia  be  pr<»moted  and  dropsy  thereby 
encouraged.  It  often  answers  well  to  mix  a  little  saline  purgative  mth 
iron  in  the  periodic  mixture.  Neither  should  the  diet  be  too  parsi- 
monious. But  I  tteed  not  repeat  here  what  I  have  said  in  a  previous 
volume  (vol.  iv,  p.  401).  Whether  regarded  as  purgative  or  as 
acting  otherwise,  small  occasional  doses  of  calomel  are  often  of  use  in 
renal  as  in  cardiac  dropsy,  having  regard  to  the  intolerance  of  mercury  in 
renal  disease.  Hot-air  baths  are  often  of  especial  use  in  renal  drojisy,  for 
they  not  only  draw  ofl*  the  fluid,  hut  relieve  the  blood  of  the  impurities 
ujxju  which  the  dropsy  essentially  depends.  Of  the  remedies  of  the 
diuretic  class  those  arc  most  valuable  which  are  also  cardiac  tonics,  such 
as  digitalis  and  squill     ^^'e  know  of  no  remedy  which  is  of  equal  value 


in  dropsy,  whi*t!ier  Ciiniiac  or  renal,  to  digitalis.  In  cardiac  tlropsy  no 
comhi nation  serves  as  well  as  the  tinie-liononred  tlropsy  pill  of  i^Iatihew 
Bjiillic — digitalis,  8i]iiill»  and  mercury.  8qiiil!  idone»  or  in  other  <issociV 
tions,  is  often  disappointing.  The  saniu  may  1>g  said  of  most  other 
so-callod  diuretics.  An  exception  as  regMids  renal  *lr(>psy  must  he  made 
in  iiivoiiT  of  the  alkalising  siilta  of  potash,  tartrate  of  j>otash»  potassio- 
tartrate  of  soda,  and  citrate  of  jxjtash  ;  these  are  lioth  purgative  and 
diuretic,  and  if  pui*hed  to  alkaHnity  of  urine  may  do  good  by  lessening 
the  coagulation  of  fibrin  in  the  form  of  casts.  This  extreme  dos^age  is, 
however,  l>ut  seldom  called  for.  I  must  not  omit  to  enforce  the  ncf-essity  of 
iron,  and  the  avoidance  of  a  very  pom-  diet,  in  renal  dropsy  wln.n  this  is 
associated  with  ann^mia.  The  inutility  of  diuretics,  anrl  indeed  of  drugs 
generally »  is  especially  apparent  in  ascites  of  cirrhotic  origin. 

The  relief  of  dropsy  l»y  puncture  mniy  be  touched  upon.  The  tapping 
of  the  belly  luus  already  been  adverted  to.  Its  safety  and  utility  are 
well  known.  It  is  l>etter  tlone  with  the  aspirator  or  SoutheyV  tubes 
than  with  the  large  trocar  formerly  in  vogue.  Uelieving  the  alxlotnen 
also  relieves  the  legs  by  fijcilitating  the  return  iiy  the  vena  cava.  Where 
the  pleura?  share  in  general  dro|>sy  I  have  often  found  it  beneficial  to  the 
general  condition  to  tup  one  or  both  of  these  cavities,  which  relieves  the 
pulmonary  circulation^  and  by  consef]uence  the  general  dropsical  state. 
Though  relief  of  the  serous  c^xvities  indirectly  relieves  the  tiHlema,  the 
con Y e rse  does  no t  h old  gi  ><:m  1 .  I) rai j u n g  t h  e  o 'd c ma  d oes  n at  relieve  e i  I  h e r 
pleural  or  peritoneal  accumulation.  But  with  its  limited  pur(W)se  it  h 
often  of  uscj  though  attended  ^\'ith  more  danger  than  the  tapping  *>f  the 
serous  cavities.  Puncture  of  the  legs  is,  however,  a  less  frirmidahle 
operation  than  it  was  before  the  invention  of  antiseptic  surgery.  The 
dangers  which  are  to  be  apprehended  are  erysipelatous  inflamnmtion  and 
cellulitis,  which  mav  suppurate  and  constitute  the  beginning  of  the  end. 
Incisions  should  be  avoided,  and  acupuncture  or  Southey's  tubes  employed  ; 
I  have  found  the  tubes  on  the  whole  to  answer  best.  I  have  known 
enormous  quantities  of  fluid  to  be  drained  oil  by  these  means.  Two  of 
these  tulies  in  each  leg  in  a  case  of  renal  dropsy  drew  off  lu'ne  pints  in 
two  days,  and  I  knew  an  instance  of  cardiac  dropsy  in  which  twenty-two 
pints  were  drained  off  as  the  result  of  a  similar  operatioa 
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Section  I 

Dfifocts  in  the  septa  of  the  heart. 
Stenosis   and   atresia   of  the   pulmonary 

artery. 
Stenosis  and  atresia  of  the  aorta. 
Transposition    of    the    primary    arterial 

trunks. 
Premature  closure  or  patency  of  the  foetal 

passages. 
Irregularity  in  the  number  or  form  of  the 

valves. 
Anomalous  septa. 
Misplacements  of  the  heart. 
Deticiuncy  of  the  pericardium. 


Section  II 

{Causation} 

Fcetal  endocarditis. 
Mal-development. 
Development  of  normal  heart. 
Mode    of    formation    of   septal    dofects, 
stenosis  and  transposition. 

Section  III 
Symptoms. 
Cardiac  signs. 
Duration  of  life. 
Causes  of  death. 
Treatment. 


The  subject  of  malformation  of  the  human  heart  is  one  of  great 
interest,  and  has  attracted  the  attention  of  medical  observers  since  the 
beginning  of  the  century,  but  in  more  recent  years  these  anomalies 
have  been  subjected  to  a  thoroughly  scientific  investigation.  The  earliest 
observations  consist  for  the  most  part  of  descriptions  of  morbid  specimens, 
which  are  sctittered  through  various  periodical  publications.  From  time 
to  time  these  have  been  collected  together,  and  have  formed  the  subject 
of  dissertations  or  lectures.  One  of  the  first  of  these  was  a  dissertation 
by  Meckel  in  1802,  a  descriptive  account  drawing  attention  to  the  curious 
resemblance  presented  by  some  of  the  monstrosities  to  the  hearts  of 
reptiles,  amphibians,  and  crustaceans.  Chapters  on  the  subject  also 
appear  in  various  works  by  Corvisart,  Laennec,  Hope,  and  others.  A 
special  essay  by  Dr.  Farre  in  1814,  and  a  series  of  lectures  by  Dr. 
Norman  Che  vers  in  1845  on  Morbid  Conditions  of  the  Pulmonary  Artery ^ 
drew  particular  attention  to  the  veiy  frequent  anomalies  of  this  vessel. 
In  1855  Dorsch  insisted  on  the  importance  of  foetal  endocarditis  as  a 
determinin;jc  element  in  the  causation  of  these  abnormalities,  a  hypothesis 
which  became  too  one-sided  in  its  application. 

Peacock,  in  1855,  was  the  first  to  issue  a  systematic  treatise  on  the 
subject,  a  work  which  is  stamped  throughoutwith  the  most  accurate  observa- 
tion.   A  new  edition  of  the  same  work  appeared  in  1866,  and  in  the  preface 
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Peacock  reminds  us  that  it  is  but  recently  that  attempts  have  been 
made  to  reduce  the  different  forms  of  irregular  development  to  any 
scientific  arrangement,  or  to  explain  their  nature  and  mode  of  produc- 
tion. 

In  the  classification  of  malformations  of  the  heart  he  is  guided 
partly  by  the  period  at  which  the  development  of  the  organ  becomes 
arrested  or  perverted  ;  partly  by  the  degree  of  impediment  to  the 
circulation  which  such  deviation  occasions,  and  the  consequent  inter- 
ference with  the  functions  of  the  heart  after  birth. 

In  1875,  at  Vienna,  Rokitansky  published  his  most  important  mono- 
graph on  the  Defects  of  tJie  Septa  of  the  Hearty  in  which  he  differed  from 
the  current  views  of  the  development  of  the  septa,  .and,  insisted  on 
the  importance  of  studying  the  anomalies  in  connection  with  the  different 
stages  of  development. 

In  my  treatment  of  the  subject  I  have  been  guided  mainly  by  the 
works  of  Rokitansky,  of  Peacock,  and  of  Rauchfuss.  » 

Section  I.  is  devoted  to  a  descriptive  account  of  the  commoner  forms 
of  malformation  of  the  heart.  In  Section  II.  the  mode  of  formation  of 
the  anomalies  is  explained  as  far  as  possible  by  reference  to  the  processes 
of  normal  evolution.  Section  III.  contains  some  of  the  more  important 
phases  in  the  life-history  of  the  subjects  of  malformation. 


Section  I 

Synopsis. — Defects  in  the  septa  of  the  heart — Complete  absence  of  both 
auricular  and  ventricular  septa — Defects  in  the  auricular  septum  :  Defect 
of  the  primary  septum ;  Defect  of  the  secondary  septum ;  Patent  foramen 
ovale — Defects  in  the  ventricular  septum :  Complete  defect ;  Defect  of  the 
posterior  septum;  Defect  of  the  anterior  septum;  Defects  in  other  uncommon 
situations. 

Complete  absence  or  very  imperfect  indication  of  the  auri- 
cular AND  ventricular  SEPTA. — The  heart  consists  of  two  cavities,  an 
auricle  and  a  ventricle,  with  a  single  vessel  which  supplies  both  the 
systemic  and  pulmonic  circulations. 

Many  cases  of  this  kind  have  been  collected  by  Dr.  Peacock,  the 
specimens  showing  examples  of  hearts  in  very  different  stages  of  develop- 
ment. One  of  the  earliest  records  of  this  malformation  was  brought 
before  the  Royal  Society  by  Mr.  Wilson  in  1798.  The  heart  was  con- 
tained in  a  sac  which  rested  upon  the  surface  of  the  liver ;  the  lower  part 
of  the  pericardium  was  absent.  There  was  a  single  auricle  and  ventricle, 
and  one  vessel  which  divided  into  two  branches ;  the  smaller  of  these 
went  to  the  lungs,  and  the  other  passed  upwards  behind  the  thymus 
gland  and  gave  off  the  usual  aortic  vessels.  There  was  no  ductus 
arteriosus,  and  the  two  pulmonary  veins  entered  the  descending  vena 
cava. 
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Other  cases  are  also  dGscribed,  by  Dn  Farro  and  ]>y  ^fn  Forstei^,  in 
which  the  hciirt  letainecl  its  most  nuiimoiitary  foj riu 

Examples  in  which  there  was  some  division  between  the  aiu-ictikr  or 
ventricular  ciivities  have  been  not  infr^^qiitnitly  recorded ;  in  some  the 
auricIo3  are  more  or  less  divided,  bnt  ihtTG  is  only  one  orifice  of  cora- 
minticiition  l»etw^een  thene  and  the  ven trifle  ;  in  others  the  arterial  trunk 
is  divided  into  an  aorta  and  pulmonary  artery. 

Detects  in  the  ArRicTL.\R  septum.  — Defeets  of  the  primary 
septum, — Complrte^  or  almost  compide^  ihjeci  of  the  iniemuricHiar  septum,^-- 
The  auricle  remains  single  and  undivided,  or  there  may  lie  a  slight  indi coi- 
tion of  a  septtuii  in  the  form  of  a  sickle-shaped  membrane  at  the  njiper 
and  hiruier  part.  This  condition  is  usually  associated  with  other  con- 
aid  erabh^  abnormality. 

Partial  deftxi  icith  open  or  closed  fonwrni  otale, — Tliere  may  be  a  large 
defect  in  the  lower  part  of  the  se])tnm  limited  below  by  the  upper  and 
hinder  part  of  the  ventricular  septum*  while  the  foramen  ovale  is  closed 
and  may  be  seen  above  the  aperture  of  defecl ;  in  other  eases  the  foramen 
ovale  remains  open.  The  pidmonary  artery  in  many  of  these  cases  is 
Wider  than  the  normal,  and  the  aorta  nvAy  \m  ci>ntracted.  The  result  of 
this  form  of  defect  is  to  leave  open  a  free  communication  between  theaurjcles 
and  the  upper  part  of  both  ventricles  over  the  ventricular  septum.  A 
specimen  of  this  form  of  defect  is  described  by  Dr.  Noi-man  Moore.  The 
auricles  were  enormoiisly  dilated  ;  the  apex  %va9  bifid  like  the  heart  of  a 
dugong.  The  foramen  ovale  was  cmnpletely  closed,  the  septum  aiu'iculorum 
did  not  meet  the  septum  ventriculorum,  and  there  was  a  large  opening 
below  it,  but  above  the  tlaps  of  the  mitral  and  tricuspid  valves ;  one  part 
of  each  of  these  was  attiiehed  to  the  septum  ventriculorum  just  below 
this  opening;  thus  the  auricles  wore  in  communication  with  one  another, 
and  each  auricle  with  both  ventricles. 

Another  specimen  is  described  by  Peacock  in  which,  in  addition  to 
the  septal  defect  in  the  auriclcSj  the  trunk  of  the  pulmonary  artery  was 
dilated,  and  the  aortic  orifice  w^as  very  small. 

Defect  in  the  secondary  septum. — The  septum  may  be  deficient  either 
with  or  without  remains  of  the  primary  membranous  septum. 

The  remains  of  the  primary  membranous  septum  may  be  in  the  form 
either  of  a  lattice-like  membrane,  or  a  pouch  like  sticculation  which  pro- 
trudes into  the  auricular  cavity. 

In  some  instances  a  defect  is  found  above  the  foramen  ovale»  this 
latter  being  closed  or  open.  A  few  cases  of  this  kind  are  described  by 
Eokitausky, 

A  case  is  recorded  by  Professor  Greenfield  in  wiiich  there  was  a 
deficiency  of  a  great  part  of  the  upper  and  anterior  portions,  and  in 
addition  a  perfectly  formed  but  widely  patent  foramen  ovale.  The 
auricles  were  enormously  enlarged  and  the  appendices  elongated,  the  left 
coming  right  round  to  the  front  of  the  heart.  When  opened  the  auricles 
wore  found  separate  at  the  lower  part  only,  and  commonicated  partly 
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A  sjKX'iTiicn  of  tills  malformation  was  removed  by  myself  from  a  girl 
aged  sixteen,  who  died  of  jjulmoiiary  phthisis.  The  heart  consisted  of 
two  auricles  and  a  fiingle  ventricle,  and  the  pulmonary  artery  and  aorta 
were  tranBjwsed.  Ihc  septum  between  the  two  auricles  was  complete, 
liut  the  right  wns  nearly  twice  as  capacious  as  the  left.  The  coronary 
sitms  opened  into  the  right  auricle,  and  the  right  anriculo- ventricular 
valve  W(i3  tricuspid  in  shajie ;  the  left  auricuh>ventricuhir  valve  was 
somewhat  irregular,  the  aortic  cusp  Wing  pucltered  and  contracted.  The 
gingle  ventricle  was  cajKicious^  and  prettented  only  the  merest  rudiment 
of  division  in  the  form  of  a  muscular  projection  at  the  posterior  and 
inferior  jmrt.  The  aorta  was  of  large  size,  but  arose  from  what  would 
be  the  normal  positiim  of  the  pulmonary  artery;  the  aortic  valves  were 
normal,  also  the  openings  of  the  coronary  arteries.  The  pulmonary 
artery  arose  lieliind  and  slightly  to  the  left  of  the  aorta,  the  opening 
into  the  ventricle  being  situated  between  one  of  the  segnients  of  the 
tricuspid  and  mitnil  valves.  The  pulmonary  valves  were  normal,  but 
the  orifice  appeared  somewhat  smaller  than  usual  The  ductus  arteiiosus 
was  closed. 

Partial  defect  of  the  ventricular  septum. — Following  the  descrip- 
tion  given  by  Ki>kiUuisky,  the  ventiicuhu'  septum  may  be  divided  into  a 
posterior  muscular  septum,  a  mendiranous  portion,  and  an  anterior 
mu.5Cular  septum,  the  latter  being  again  divisible  into  a  front  and  hind 
portion.     (See  Section  IL) 

Defects  may  be  seen  at  one  or  other  of  these  sites  at  the  Iwise,  where 
tluring  fo4al  life  the  division  of  the  cavities  is  hist  effected. 

Defect  in  the  posterior  septum  throws  the  two  ventricles  into  free 
comuiunication.  A  case  of  this  kind  is  descril)ed  by  liokitansky  ;  the 
aperture  was  of  con  side  rah  le  size,  and,  fis  seen  from  the  right  ventricle 
anteriorly,  opened  into  the  left  ventricle,  over  the  free  edge  of  the 
nuliment  of  the  ventricular  septum  ;  the  septum  of  the  auricles  was 
incomplete.  The  free  upper  edjie  of  the  rudimentary  ventricular  septum 
Wiis  sickle 'shajicd,  and  the  fr<mt  |K)rtion  terminated  above  in  a  Itand 
which  Wiis  inserted  between  the  two  arterial  trunks.  The  jmrs  mem- 
liranaci^i  was  also  defccti\'e. 

Other  cases  of  similar  defect  are  recorded,  associated  with  abnormal 
size  of  the  right  ventricle,  persistent  ductus  arteriosus,  or  transposition  of 
the  right  and  left  hearts. 

Defect  in  the  pars  raembranacea,  or  the  "  undefended  space,"  is 
ascril>6d  by  Peacock  as  the  cause  of  almost  all  the  ai>ertures  found  in  the 
npprr  part  of  the  vcntricidar  septum,  and  in  this  he  has  been  followed 
by  many  Engli.->h  writers.  It  is  prt>bable  that  Peacock  included  in  the 
defects  of  the  pars  membranacca  apertures  which  extended  both  in  front 
of  it  and  behind  it.  He  remarks  that  if  the  interventricular  septum 
T*e  piirtially  tlefectivej  the  imperfection  most  generally  oecurs  at  the 
Imse.  In  this  situation  there  exists  normally,  in  the  fully  developed 
organ,  a  triangular  space  in  w^hich  the  vcntricies  are  separated  only  by 
the  endocardium  and  fibrous  tissue  on  the  left  side,  and  by  the  lining 
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tnemlirane  and  n  thin  Ifiycr  of  miiscnlar  substance  no  the  right.  I^U*raJly 
it  is  bounded  by  the  atUiciiments  of  the  right  and  posterior  aortic  cusp*^ 
and  its  base  h  formed  by  the  muscuUir  subsUince  of  the  septum.  The 
dimensions  of  the  sf>ace  vary  with  the  size  of  the  heart,  but  ordinarily  in 
the  adult  the  mlcs  may  be  estimati'd  at  aliont  se\x^n  Paris  line^  and  the 
base  18  somewhat  wider.  When  tlie  lower  |Kirt  of  the  space  is  perforated, 
the  k-ft  ventricle  and  origin  of  the  aorta  communitate  with  the  si  hub  of 
the  ri^lit  ventriele,  but  if  the  defect  be  situated  high  up»  towards  the 
angle  of  attachment  of  the  valves,  the  comnmaication  may  be  between 
the  left  ventricle  and  the  right  auriele. 

The  anterior  }>ari  of  this  opening  would  therefore  correspond  with  an 
aperture  due  to  defect  in  the  hiialer  part  of  the  anterior  sepluin  as 
described  by  Rokitanaky. 

An  aperture  eontined  to  the  "undefended  space  "would  be  of  very 
small  dimentiions,  but  it  may  be  defective  in  conjunction  with  defect-s  of 
either  the  poi^terior  septum  or  of  the  hinder  portion  of  the  anterior  septum. 

Complete  defect  of  the  anterior  septum. — Bevernl  instances  of  ihh 
condition  are  described  and  Iigured  by  liikkitansky.  In  these  the  whole 
of  the  anterior  portion  i«  deficient,  throwing  l>oth  the  ventricles  and  the 
origin  of  the  arterial  trunks  into  comnuinicatiork 

The  majority  of  these  cases  showed  in  addition  cither  transposition  or 
Borae  anomaly  in  the  position  of  the  large  arterial  trunks.  In  others 
there  was  stenosis  or  atresia  of  the  pulmonary  arter}'.  The  foramen 
ovale  was  usually  open  or  only  partially  closed. 

Defect  of  the  hinder  portion  of  the  anterior  septum, — This  is  a 
very  common  form  of  deformity,  and  like  the  rest  is  usutdly  accomfianied 
by  malformation  of  other  parts,  with  abnormality  of  the  origin  of  the 
arterial  trunks,  or  with  stenosis  or  atresia  of  the  puhnonary  artery.  An 
apcrttire  in  the  hinder  jiart  of  the  anterior  septum  places  the  two 
ventricles  in  communication,  the  left  ventricle  and  origin  of  the  aorta 
with  the  sinus  of  the  right  ventricle. 

A  large  number  of  cases  and  specimens  are  described  by  Kokitanaky 
and  others.     Tiie  aperture  has  for  h:i  posterior  limit  the  pars  membrauttceA. ' 

Defect  of  the  foremost  part  of  the  anterior  septum. — By  thii 
malformation  the  origins  of  the  arterial  trunks  are  placed  in  communica- 
tion ;  the  condition  is  no  doubt  rare.  Peacock  remarks  that  occasion- 
ally, though,  so  far  as  his  observation  serves  hinij  very  rarely,  the 
division  between  the  !eft  ventricle  and  the  infujidibnlar  portion  of  the 
right  is  perforated,  so  as  to  form  a  communication  between  the  left 
ventricle  and  the  origin  of  the  pidnionary  artery  ;  he  also  mentions  that 
there  arc  two  specimens  illuslrating  this  condition  in  the  Museum  of  St, 
Thomas's  Hosjiital 

Dn  Sidney  Cuuplan<l  describes  an  excellent  example  of  this  rare  form 
of  defect.  The  heart  was  hypertrophied,  both  ventricles  enlarged  and 
the  walls  thickened.  On  laying  open  the  conns  arteriosus  tlie  npper 
part  of  the  ventricular  septum  was  seen  to  be  perforated  by  a  cresceniic 
aperture,  which  was  of  sulficietit  size  to  admit  a  No.  12  catheter,  and  was 
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seutefl  on  the  posterior  wall  of  the  comis,  imniefHatcly  below  antl  to  the 
right  of  the  |H>stLtrior  ficgnitTit  of  the  pulmonary  vulveH,  Viewed  from 
the  left  ventriule  the  aperture  had  the  following  relations  :- — Its  shape  was 
more  oblong  than  it  Hp]»eaied  on  the  right  side,  and  it  occupied  the  fleshy 
part  of  the  septum  about  a  tpmrtur  of  ww  ineh  from  its  union  with  the 
anterior  wall  of  the  ventriek\  Tlio  njiper  margin  was  formed  by  the 
bulging  segment  of  the  anterior,  sometimes  called  right  aortic  cusp,  from 
above  which  isauod  the  right  coronary  artery. 

The  oriJice  was  thus  placed  between  the  anterior  or  rig!it  and 
the  left  posterior,  or  left  valve  cusp,  but  in  closer  contiguity  to  the 
former  than  to  the  latter.  There  wiLs  no  fiuiher  malformation  of  the 
heart. 

Two  cases  are  described  by  RokitansVy.  In  one  there  was  a  rounded 
orifice  in  the  foremost  [>art  of  the  anterior  septum  on  the  left  side  ;  it  was 
aituatod  beneath  the  right  aortic  va!vc  10  mm.  in  front  of  tlie  membranoua 
septum:  seen  from  the  right  side*  it  appeared  in  the  conu«  13  mm.  in 
front  of  the  membranous  portion  just  below  the  right  pulmonary  valve. 
The  a]>cx  of  the  heart  was  Itifid,  tlic  aorta  displaced  to  the  right,  and 
the  position  of  the  pulmonary  valves  was  altered.  The  aorta  and 
puhnonar}^  artery  were  of  normal  calibre. 

Defects  in  uncommon  situations. — It  ia  rare  to  find  apertures  of  com- 
munications between  the  ventricles  elsewhere  tlian  at  or  near  the  base 
of  the  septum. 

liokit^msky  records  a  case  in  which,  with  other  malformation,  there 
was  a  perforation  near  the  middle  of  the  septum.  Sir  Dycc  Duckworth 
describes  a  specimen  in  which  tliere  was  an  aperture  in  the  septum  of  the 
ventricles  about  the  junction  of  the  midJle  and  lower  thirtls  ;  the  opening 
was  large  enough  to  admit  a  crow  Cjuill,  and  was  situated  somewhat 
posteriorly  ;  the  foramen  ovale  was  pervious.  Apertures  in  these  unusual 
situations  do  not  seem  to  admit  of  any  general  explanation. 

Sxnxasis  or  ATitEsfA  n?  the  ruf^MoxARY  AKTICKY. — Stenosls  of 
the  pulmonary  artery. — A  jironounced  examj/le  of  this  the  commonest 
fonn  of  cardiac  malformation  well  merits  description.  The  following 
specimen  was  removed  by  myself  from  the  bo<iy  of  a  child,  aged  five  and 
a  half  ycars^  who  died  of  cerel^ral  abscess. 

The  heart  weighed  five  and  a  half  ounces  ;  there  was  marked 
hypertrophy  of  both  ventricles,  more  especially  of  the  right.  On 
opening  the  right  auricle  it  was  found  to  communicate  very  freely  with 
the  left  through  the  foramen  ovale.  The  pulmonary  artery  was  much 
diminished  in  size,  and  there  was  extreme  stenosis  of  its  orifice  which 
admitted  the  pissage  of  a  cylinder  only  about  8  Paris  lines  in  circum- 
ference. The  jmlmiinary  valves  were  only  two  in  numlier :  close  to  the 
ostium  there  were  signs  of  slight  recent  endocarditis.  The  ."^cptum  of  the 
ventricles  was  incomplete  at  the  upper  part  just  in  front  of  the  pars 
tnembranacea.  The  aortii,  which  was  niucli  dilated,  was  Bitu:ited  more  to 
the   right   than   normal,   it  commiudeated    freely  with   both   ventricles, 


3 


704 


SYSTEM  OF  MEDICINE 


rjither  more  with  the  right  than  with  the  left     The  ductus  arteriosus 
Vim  not  fontid. 

Numerous  instances  are  recorded  of  this  condition  ;  namely,  stenosis  of 
the  pulmonary  artery,  imperfection  of  the  ventricular  septum,  a  dilated 
aoru  eommuuiuating  freely  with  both  ventricles.  Minor  variations  depend 
on  the  degree  of  stenosis,  the  extent  of  the  septal  defect  and  the  degree 
of  displacement  and  dilatiitiou  of  the  aorUi :  the  foramen  ovale  and  the 
ductus  arteriosus  may  be  either  piteut  or  closetl 

In  a  lar^e  number  of  these  cases  there  is  some  deviation  of  the  septum 
of  the  ventricles,  so  that  the  origins  of  the  aorta  and  pulmonary  artery 
are  misplaced  ;  this  deviation  of  the  septum  is  most  frequently  to  the  left, 
so  that  the  right  ventricle  is  of  large  size  and  the  aorta  arises  whoDy  or 
to  a  great  extent  from  that  cavity. 

A  case  of  this  kind  is  described  hy  Dr.  Parker.  The  heart  bad  been 
removed  from  a  hoy,  aged  thirteen,  who  died  of  pncumoniu.  The  valves 
of  the  pulmonary  artery  were  adherent;  the  ascending  aorta  was  much 
dilated,  and  arose  from  the  large  hypertrophied  right  ventricle.  The 
left  ventncle  formed  ordy  a  small  supplementary  sac  with  a  communication 
into  the  right  ventricle.  In  some  instances  the  septum  of  the  ventricles' 
IB  found  to  be  entire  while  the  auricular  septum  is  defective. 

Atresia  or  obliteration  of  the  pulmonary  artery  is  a  far  rarer  condition 
than  the  preceding.  Several  cases,  collected  from  various  sources,  are 
quoted  hy  P»3acock  ;  and  he  records  two  cases  which  came  under  liis  o^vn 
notice.  An  imporbint  distinction  in  these  two  crises  is  that  in  the  first 
the  ventricular  septum  was  incomplete,  while  in  the  second  it  was  fully 
formed.  In  the  first  there  was  obliteration  of  the  orifice  and  trunk  of  the 
pulmonary  artery ;  the  aorta  arising  chiefly  from  the  right  ventricle  and 
giving  olf  the  pulmonary  bntnches  through  the  ductus  arteriosus.  The 
right  auricle  was  large  and  its  valves  thick,  and  the  foramen  ovale  was 
not  completely  closed  by  the  valve,  but  would  allow  the  blocxl  to  flow 
from  the  distended  right  auricle  into  the  left.  The  cavity  of  the  right 
ventricle  was  of  very  large  size,  and  consisted  almost  entirely  of  the 
sinus ;  the  infundibular  portion  irvas  reduced  to  a  mere  chink,  and  was 
entirely  closed  at  the  usual  |>oint  of  origin  of  the  pulmotL-iry  artery,  the 
tnmk  of  which  formed  an  imper\aous  cord  iis  far  as  its  union  with  the 
ductus  arteriosus  ;  the  septum  of  the  ventricles  was  imperfect  at  the  base ; 
the  wall  of  the  right  ventricle  was  extremely  thick,  and  the  left  auricle 
and  ventricle  were  very  email  in  relation  to  the  right  The  aorta  arose 
chiefly  from  the  right  ventricle,  and  was  of  large  capacity  so  far  as  the 
p<>int  at  which  it  gave  olf  the  ductus  arteriosus,  through  which  the  supply 
of  blood  was  transmitted  to  the  lungs. 

The  second  specimen  w;i3  removed  from  a  child  which  died  nine  days 
after  l>irth.  The  heart  was  of  unusual  form,  being  broader  from  side  to 
side  than  from  above  dowTi wards.  The  left  ventricle  constituted  the 
largest  part  of  the  organ.  The  two  auricles  com  muni  edited  freely  thnjugh 
the  patent  foramen  ovale.  The  cavity  of  the  right  ventricle  was  of  very 
small  size.       The  outlet  from   the  ventricle   by  the  pulmonary  artery 


I 


waa  entirely  closed  by  the  union  of  the  viilves  at  the  origin  of  this 
vesseL 

The  pulmonary  vessel  was  pervious  down  to  the  valves.  The  ductus 
arteriosus  was  of  the  usual  mze,  and  iJJissed  into  tbt3  a^irta,  foniiiug  a  com- 
muiiication  between  the  branches  of  the  pulmonary  artery  and  that  vesseL 
The  septum  of  the  ventricles  was  entire.  The  cavity  of  the  k'ft  ventricle 
was  of  large  size,  and  was  separated  from  the  left  auritrle  by  the  usual 
\'alves.  I'he  ascend iog  aorta  wiis  hirgc  and  the  ordinary  branches  arose 
at  the  arch.  After  the  entrance  of  the  tluctus  arteriosus  the  aorta 
diminished  considerably  in  ca|uicity*  The  course  of  the  bk)otl  in  this 
case  must  have  been  from  the  riglit  auricle  into  the  left  auricle,  thence 
into  the  left  ventricle  and  aorta,  and  from  that  vessel  to  the  lungs  by  the 
ductus  arteriosus.  The  right  vent  rich?,  being  thrown  out  of  iLse,  had 
atrophied  ;  while  the  left,  having  to  maintain  both  the  systemic  and  pul- 
monary circulations,  was  unusually  cajmcions  and  hypertrophicd. 

A  remarkable  instance  of  this  condition  is  recorded  by  Dr.  Hare.  It 
was  removed  from  a  child  aged  nine  months,  who  died  cyanotic.  The 
right  auricle  was  enlarged,  and  had  only  a  very  small  cominunicatien 
with  the  left  through  an  opening  in  the  foramen  ovale,  one-sixteenth  of 
an  inch  in  breadth  and  one-tenlh  of  an  inch  in  length.  On  culling  into 
the  right  ventricle  it  was  found  that  the  columna:*  carneae  were  ftised  almost 
into  one  and  the  cavity  would  ordy  hold  a  moderate -sized  pea.  The 
ventricular  septum  was  perfect.  The  orifice  of  the  pulmonary  artery  was 
closed,  but  its  trunk  was  in  communication  with  the  ductUxS  arteriosus 
and  divided  into  the  usual  branches.  The  left  ventricle  was  hyper- 
trophicd and  gave  origin  to  the  aorta.  The  unusually  small  opening 
l>etween  the  right  and  left  auricles,  the  only  communication  between  the 
two  sides  of  the  heart,  was  remarkable  in  tins  case. 

In  all  cases  of  atresia  of  the  pulmonary  artery  ihe  pnssil*ility  of  the 
circulation  being  carried  on,  and  life  maintained,  depends  upon  the  open 
condition  of  either  the  interventricnhir  septum  or  the  foramen  ovale ;  or 
on  the  piitency  of  the  ductus  arteriosus. 

There  are  some  iniportiini  differences  in  the  site  of  the  constriction, 
partial  or  complete,  of  the  pulmonary  artery,  and  the  nature  of  the  con- 
striction varies  also. 

The  following  forms  may  be  recognised  : — 

Stenosis  or  atresia  of  the  trunk  of  the  artery. 

Stenosis  at  the  con  us  arteriosus. 

Stenosis  of  the  valves  with  or  without  narrowing  of  the  trunk  of  the 
vessel,  and  with  dilatjition  of  the  pulmonary  artery. 

Stenosis  of  the  trunk. — -The  trunk  and  canal  of  the  artery  may  be 
contracted  or  obliterated  for  a  greater  or  less  extent  in  its  course,  or  even 
converted  into  a  fihrous  cord.  The  cause  of  this  contraction  is  no  doubt 
diu%  in  the  majority  of  iostances,  to  irregularity  in  the  development  or 
dii'isionof  the  common  arterial  trunk,  ami  is  usually  associated  with  other 
de  ve  I  oj mi e  n  ta  1  d  ef cc  is.  A tre s i  a  oecu  rs  w  he  n  e  v  e  r  t h  e  d  e v ia  tion  of  t h  e  sept  ura 
of  the  bulb  is  so  considerable  that  the  septani,  the  convexity  of  which  is 
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dircctoil  towarfls  the  pulmonary  nrtery,  becomes  actually  applied  to  tbe^ 
wall  of  the  vessel  and  fuses  with  it  as  far  down  us  its  inotith.      The  caU9f( 
of  the  iiicorapletQ  division  is  probaWy  due  t^o  imperfect  development  of 
tho  fifth  liranchial  arch. 

Stenosis  at  the  eonus  arteriosus.— The  conns  or  infundibular  portion 
of  tho  ve utricle  is  usually  ill  developed,  and  there  is  a  coiistrictioa 
between  it  and  tho  sinns  of  the  ventricle,  The  degree  of  stenosis  may  be 
extreme,  the  orifitie  being  only  of  sntfieient  size  to  admit  a  small  probe^ 
Tho  condition  is  nsnally  associated  with  much  thickening  of  tho  endocar^ 
dium  and  snrronnding  mtisenlar  tissue,  with  increase  of  the  fibroujs  tiasue ; 
thoso  results  being  in  many  cases  due  to  tho  impediment  of  the  passage 
of  the  lilood  of  some  duration. 

There  i^  often  eome  evidence  of  recent  endoc^irditis  about  tfao 
stricture  in  tho  form  of  roughening  or  small  vegetations. 

Stenosis  at  the  valves.- — When  the  constriction  is  at  the  valves,  their 
free  oc];;es  or  adjacent  parts  are  adherent,  foniiing  a  curtain,  and  leaving 
an  ajierture  of  varying  size  and  shape  for  the  ptissage  of  tho  blood. 

The  valves  themselves  are  usually  irregular  in  number,  size,  or  form. 

The  pulmonary  artery  is  usually  found  to  be  more  or  less  dimiDished 
in  calil>re  titroughout ;  but  this  is  not  invariably  the  case,  for  in  some 
specimens  dilatation  occurs  in  the  calibre  of  the  vessel  on  the  distal  side  of 
the  obstruction.  A  specimen  of  this  latter  condition  of  the  pulmonary 
artery  is  described  by  Peacock,  The  heart  weighed  about  nine  ounces: 
the  anterior  surface  was  almost  entirely  composed  of  the  right  ventricle, 
which  was  greatly  dilated  and  hypertrophiod.  Tho  pulmonary  orifice 
was  YGvy  much  constricted  from  disease  of  the  valves  ;  the  three  curtains 
were  1>1  ended  together  so  as  to  form  a  kit  id  of  diaphragm  which  extended 
across  the  orifice,  and  protruded  forwards  in  the  course  of  tho  vessel, 
and  was  perforated  in  the  centre  by  a  small  rounded  aperture.  The 
trunk  of  the  pulmonary  artery  was  of  somewhat  large  size^,  and  its 
coats  were  thick.  Tho  fcetal 
The  case  wns  an  uncommon  one, 

of  tho  pulmonary  artery  the  heart  was  other wuse  well  formed.  It 
must  be  concluded  that  the  degree  of  obstruction  at  the  pulmonic  orifices 
must  at  the  time  of  birth  have  been  only  slighL  With  reiiard  to  the 
dilatation  of  the  trunk  of  the  pulmonary  artery  combined  with  the 
stenosis,  Peacock  remarks  that  this  is  geuerally  the  case  where  the  septum 
of  the  ventricles  is  entire,  but  wdiero  the  septum  is  deficient  and  the 
stenosis  at  or  near  the  orifice,  the  trunk  of  the  artery  is  usually  small 
and  its  walls  thin. 

In  cases  of  old  iteration  of  the  pulmonary  artery  the  blood  is  usually 
transmitted  to  the  lungs  from  the  aorta  through  the  ductus  arteriosus; 
more  rarely  from  tho  left  subclavian  artery  or  from  other  branches  from 
the  descending  aorta. 


I 


y  was  01    somewiiat  large  size.,   and  its 
I   passages  were   completely  ira|>erviona.  fl 
s,  for  with  extensive  disease  of  the  valves  ^" 


Atresia  or  stenosis  of  the  aorta.— This  may  occur  cither  alone  < 
associated  with  other  deformities,     A  case  is  recorded  by  Mr,  Shattock  ( 


atresia  of  the  aortic  aperture  in  an  infant  from  aJhesion  of  the  valves.  The 
ascoiifliiig  aorta  was  mtich  tliminislied  in  culibro,  and  arose  from  the  left 
ventricle,  the  cavity  of  which  was  almost  obliteratcfi  and  could  only  hold 
a  pea.  The  right  side  of  the  heart  was  largo  and  the  ductus  arteriosus 
was  patent. 

Dr.  Peacock  mentions  a  case  of  obliteration  of  the  aortic  orifice, 
reported  by  Romberg,  in  a  child  who  lived  f^nir  days  and  was  cyanoacd. 
The  right  ventricle  was  dilated  and  hypertrophied,  and  the  pulmonary 
artery  was  large.  The  left  auiiclo  and  ventricle  were  very  small,  and  there 
was  not  a  trace  of  the  aortic  orifice.  The  foramen  ovale  was  largely  open, 
and  the  supply  of  blood  to  the  aorta  was  conveyed  from  the  pulmonary 
artery  by  the  ductus  arteriosus. 

Similar  specimens  have  been  exhibited  by  Mr.  Canton  and  by  Dr. 
Hare.  In  these  crises  of  atresia  with  complete  ventricular  septum,  the 
left  ventricle  becomes  abortive,  and  is  almost  entirely  thrown  out  of  the 
circulation,  and  they  may  be  well  compared  with  similar  cases  of  atresia 
of  the  pulmonary  artery  in  which  the  right  ventricle  becomes  abortive, 

RauchfitBs  has  collected  twenty-four  caisea  of  stenosis  and  atresia  of 
the  aorta,  with  perfect  ventricular  septum  ;  it  appears  that  atresia  of  this 
orifice  is  less  rare  than  a  similar  condition  of  the  pulmonary  artery. 

Stenosis  occasionally  affects  the  left  conos  arteriosus,  but  not  bo 
frequently  as  the  right. 

Stenosis  of  the  arch  of  the  aorta  at  the  ductus  arteriosus. — A 
narrowing  of  a  part  of  the  aorta  in  this  region  is  soraetimcs  found  :  a 
specimen  in  the  Cambridge  Museum  shows  the  arch  of  the  aorta  to  be 
much  contracted  from  the  orifice  to  the  dtictus  arteriosus,  which  latter 
vessel  is  patent;  the  aorta  then  wiilcns  to  its  niitural  size.  It  is  noteworthy 
that  in  the  normal  fo?tus  the  aorta  is  considerably  reduced  in  size  after 
giving  off  the  largo  vessels,  that  it  often  presents  a  marked  constriction  at 
the  part  corresponding  to  the  attachment  of  the  remains  of  the  ductus 
arteriosus,  and  that  this  constriction  or  isthmus  is  succeeded  by  a  fusiform 
dilatation,  thf.  aortic  i^jnndic  (*f  11  is.  When  the  aorta  distal  to  the  left  s!ib- 
clavian  artery  is  contracted  or  impervious  the  descending  aorta  is  usually 
wholly  or  chiefiy  supplied  through  the  pidmonary  artery. 

A  curious  e^ise  of  aortic  stenosis,  with  other  defects,  is  recorded  by 
Dr.  Greenfield,  The  heart  was  greatly  enlarged,  especially  the  right 
ventricle ;  the  two  auricles  communicated  freely  j  the  septum  of  the 
ventricles  Wiis  entire.  The  left  ventricle  was  somewhat  hypertroj)lned  and 
dilated  :  the  aortic  valve  consisted  of  two  cusps,  anterior  and  posterior, 
the  anterior  1  icing  formerl  by  the  fusion  of  two.  The  aortic  orifice  was 
greatly  narrowetl,  and  the  aorta  commencing  a  little  beyond  the  valve 
showed  marked  dilat*ition.  The  ductus  arteriosus  was  closed,  and  beyond 
its  point  of  junction  the  aorta  became  narrowed,  and  then  again  returned 
to  its  normal  size  ;  the  pulmonary  artery  \va8  dilated. 

Hf/p&pimm  of  the  amia  with  smallnesa  of  the  heart  was  described  by 
Virchow  in  1856  in  connection  with  chlorosis:  more  recently  Beneke 
made  elaborate  measurements  of  the  vessels  at  different  periods  of  life, 
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pulmonary  artery  wa<^  reprosentcd  \\j  a  fibrous  coitI,  closely  adherent  lo 
tiie  aorU,  which  could  bo  traced  down  to  the  flattened  elevation  of  the 
ventricle  licft>rc  mentioned.  The  two  pulmonary  arteries  received  their 
blood -supply  by  a  patent  ductus  arteriosus,  and  the  lungs  were  further 
Bupplii'd  with  blood  by  the  gi'eatly  enlarged  broncbial  arteries.  The 
position  of  the  left  auricle  was  especially  noteworthy  in  this  case,  having 
been,  as  it  were,  dish>catcd  behind  the  aorta  antl  nidimentary  pulmonary 
artt>ry.  Professor  Gritiith  remarks  I  hat  it  is  difficult  to  avoid  the  convic- 
tion that  it  may,  by  pressurCj  liave  prevorited  the  development  of  the 
proxim:d  fwrt  of  the  fifth  right  branchial  arch,  and  thus  led  to  an  almost 
total  absence  of  the  main  stem  of  the  pnlmonarj'  artery. 

In  another  specimen,  described  by  the  siinie  author,  there  was  lateral 
ami  anteroposterior  trans|K>sition  of  the  aorta  and  pulmonary  artery. 
The  heart  was  somewhat  enlarged,  the  ventricidar  part  beiiig  especially 
bulky.  The  two  auricles  were  nonnal  in  most  respects,  but  the  foramen 
ovale  was  widely  piteiit — the  deficiency  l^eing  al>ove  and  in  front  of  the 
valve^  which  was  also  defective  at  its  upper  and  anterior  part*  On  open- 
ing the  ventricular  cavities  they  were  found  lo  communicate  freely  with 
one  another  by  a  large  aperture  at  the  upper  part  of  the  septum,  hmited 
below  by  a  smooth  crescentic-ronnded  margin.  The  posterior  boundary 
of  the  opening  was  ctnitinued  up  as  a  thin  fibrous  membrane^  and  blended 
with  the  upper  part  of  the  septal  flap  of  the  right  auriculo-ventricular 
valve,  which  it  fiefmratcd  from  the  oriiice  of  one  of  the  vessels  arising 
from  the  ventricular  c^ivity.  There  was  thus  nii  absence  of  the  anterior 
part  of  the  septum  which  is  developed  from  the  aortic  bulb  septum,  while 
the  posterior  part,  derived,  according  to  His,  from  a  septum  medium,  was 
normally  developed ;  the  ventricles  were  not  transposed.  Fr<mi  the 
upper  and  anterior  part  and  from  the  right  ventricle  arose  a  vessel  which 
arched  backwards  over  the  root  of  the  right  lung,  and  was  continued 
down  the  l>ack  of  the  chest.  It  gave  olf  the  coronary  artones  and  vessels 
to  the  head  and  upper  extremities  ;  from  behind  this  aorta  arose  another 
%'ei!sel  from  the  ventncidar  cavity,  which  gave  off  the  branches  to  the 
lungs  and  tlicn  joined  the  arch  of  the  other  large  vessel ;  a  patent  ductus 
arteriosus  also  connected  the  two  vessels.  The  second  vessel,  tliercfore, 
appeared  to  have  the  mixed  characters  of  the  aorta  and  pulmonary 
artery.  The  valves  of  this  vessel  formed  a  bicuspidate  cone  projecting 
into  the  lumen. 

An  unusual  form  of  transposition  of  tbe  primary  vessels  was  found  in 
a  case  by  l)r,  Hess,  It  was  removed  from  a  child  eight  hours  old,  who 
died  with  coma  and  convulsions.  The  heart  was  quadrangular  in  Fhape, 
the  auricles  were  completely  separated,  anil  both  aiu'icles  opened  into  the 
left  ventricle.  The  left  ventricle  was  very  large,  and  at  the  up|>er  and 
posterior  jmrt  gave  origin  to  the  pulmonary  artery.  The  riliht  ventricle 
was  a  small  nubmentary  cavity  from  which  the  aorta  arose,  and  which 
communicated  with  the  left  ventricle  by  a  crescentic  opern'ng  ten  lines  in 
circumference ;  apparently  the  sinus  and  infuTKlibuUir  portion  of  the 
right  venti-icle  were  divided  by  a  septum,  from  the  latter  the  aorta  was 
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given  off»  while  tlie  sinus  was  united  with  the  left  ventricle  from  which 
the  pulmonary  artery  arose. 

Other  forms  of  malposition  are  reconled,  though  far  less  frequentlr, 
in  which  the  two  vessaels  arise  from  the  left  ventricle,  while  the  right 
ventriele  is  merely  a  rudimentary  cavity^  and  hais  communication  with 
the  left  through  an  aperture  in  the  septum. 


I 


I 


Premature   closure,   or    patency    of  the  fcetal   passages.^ — 
Premature  closure  of  the  foramen  ovale.— This  condition  is  extremely 
rare ;  there  are  only  three  cases  recorded  by  Peacoek  ;  in  one   the  child 
lived  thirty  hours>  and  was  cyanosed,  the  right  ventricle  and   pulmonary  ^J 
artery  were  extraordinarily  developed,  and  there  was  no  trace  of  the  ^| 
foramen  ovale.     In   the  other  two  cases,  which  were  similar  as  to  the  ^1 
obliteration  of  the  foramen  ovale,  the  right  cavities  were  greatly  enlarged* 
but  the  left  were  on  tho  other  liatid  very  small. 

Patent  fonimen  ovale.      See  Defects  in  the  auricular  septum,  p.  699. 

Premature  closure  of  the  ductus  arteriosus. — The  duct  may  be- 
come abortive  at  djiTereut  periods  of  fcetal  life,  judging  from  the  fact  that 
in  some  malformed  hearts  no  remains  o£  it  can  bo  found.  In  such 
the  pulmonary  artery  is  ustudly  narrow  and  ill-developed,  owing  to  the 
Bm;dl  quantity  of  lilood  which  circulates  to  the  lungs  in  fa?tid  life.  The 
obliteration  of  the  duct  is  probalily  due  to  imperfect  development  of  that 
portion  of  the  liranchial  arch,  and  maybe  one  of  the  causes  of  pulmonary 
Btenosis.  Other  deformities  usually  coexist  or  supervene  as  the  result  of 
the  premature  closin^e  of  the  duct, 

iWshienaf  of  the  ductus  arteriosus  is  the  result  of  failure  of  the 
normal  involution  which  usually  takes  place  before  the  fourteenth  day. 
The  vessel  may  bo  widely  patent  or  funnel-shaped,  anil  in  the  majority 
of  cases  the  orifice  of  the  pulmoivary  artery  is  stenosed  or  closed.  The 
right  ventricle  is  h3^pertrophicd,  and  the  trunk  of  the  pulmonary  artery 
may  be  dilated.  In  a  few  instances  the  duct  has  remained  patent  without 
other  anomalies. 

Irregularities  in  the  number  and  forjm  of  the  valves. — Slight 
defects  in  the  semilunar  valves  are  of  compiirative  frequency  and  do  not 
cause  any  symptoms ;  they  may  bo  due  to  midformation  or  to  fcetal  endo- 
carditis.    The  number  may  be  reduced  or  iocreased. 

BkiL'^pid  aemiUnar  valves, — This,  the  commonest  form  of  anomaly,  in 
which  there  arc  only  two  segments,  alTecLs  hoth  the  pulmonary  artery 
and  the  aorUi.  One  segment  is  sometimes  normal  in  size,  the  other, 
frequently  the  larger,  appears  to  he  the  result  of  the  union  of  twu  si*g- 
inents,  showing  often  an  indication  of  the  division  between  them  ;  or  the 
two  may  be  of  nearly  equal  size. 

There  may  be  only  one  curtain,  with  an  indication  of  its  dix-ision  into 
three  segments ;  it  becomes  stretched  or  protntdes  in  a  funnel  shape  in 
the  com  so  of  the  vessel  Rarely  there  are  two  large  sogmonta  with  a 
email  rudiment ary  one  interposed. 
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The  liicuspifl  fomi  of  valve  has  a  great  tendency  to  niKlergo  sclerotic 
change,  and  to  rcHult  in  regurgitatioiL  In  the  aorta  it  has  been  noted 
that  the  segments  united  are  not  infriitjuently  those  opposite  the  coronaty 
orifices.  In  nnmy  the  result  is  due  to  mill  format  ion,  but  eudocarditis 
may  aceount  for  some  of  those  formed  in  later  life,  the  partition  between 
the  two  segments  having  been  destroyed.  When  the  pidmoiiary  valve 
is  ancinicdous  there  is  usually  found  Boine  other  malformationj  such  its 
septal!  defect. 

liedundaney  in  the  number  of  segments  more  frefjuentiy  affects  the 
pulmonary  artery  thaa  the  aorta.  The  chief  forms  are  (i.)  three  of 
nearly  equal  size,  with  a  smaller  one  interposed  between  two  others ;  (ii,) 
four  segmentfi  of  nearly  equal  size ;  and  (iii.)  three  or  foiu*  segments  of 
nearly  equal  size  with  one  or  two  smaller  curtains  inter|>osed,  and  imper- 
fectly sepamted  from  those  adjoining. 

The  valvular  anomalies  due  to  mal -development  take  place  at  the 
time  that  the  aonic  bulb  is  transformed  into  aorta  and  pulmonary 
artery.  Where  the  number  of  segments  is  deficient  there  is  probably 
suppression  of  one  of  the  endothelial  cushions.  On  the  other  hand,  when 
there  is  redundancy  of  the  segments  one  rudiment  gives  rise  to  two  or 
more  segments.  This  most  commonly  happens  in  the  case  of  the  ex- 
ternal rudiment,  the  last  to  appear. 

The  auikulo-rentriailar  r« ^rt'A.— The  segments  of  the  tricuspid  or 
bicuspid  valve  are  sometimes  found  united  together  in  the  form  of  a 
membranous  curtain  with  a  central  triangular  or  circular  aperture.  In 
some  the  stenosis  is  no  doubt  dtie  to  iveUil  endocarditis  or  malformation  ; 
in  others  it  is  very  difficult  to  determine  w  hether  subsequent  entlocarditis  of 
sclerotic  origin  may  not  account  for  the  greater  jmrt,  if  not  ulb  of  the  result- 
ing lesion.  The  two  apertures  may  be  afTecteil  in  the  same  heart,  anil  with 
a  history  of  long-standing  cyanosis  in  a  yomig  person,  and  in  the  absence 
of  rheumatic  attacks,  it  is  almost  certainly  of  congenital  origin.  The 
united  and  malformed  cusps  are  very  liable  to  become  the  se^it  of 
disea^f  and  the  stenosis  is  increased  by  chronic  thickening  of  the  imited 
valve  segments,  but  vegetiitions  arc  seldom  found. 

Anomalous  septa. — The  majority  of  cases  in  which  supernumerary 
cavities  in  the  heart  are  described  are  really  due  to  the  existence  of  an 
anomalous  septum.  This  is  most  commonly  found  in  the  interior  of  the 
right  ventricle,  and  at  a  site  where  there  is  noi-mally  a  strong  muscular 
band  indicating  the  division  between  the  sinus  and  the  infundibuhir 
fH>rtion  of  the  right  ventricle.  In  w^ell-marked  cases  there  is  a  distinct 
resemblance  to  the  right  systemic  and  pulmonic  ventricles  of  the  turtle. 

There  is  usually  an  aperture  of  communication  between  the  middle 
and  right  ventricles,  but  the  right  ventricle  has  no  direct  connection  with 
the  aiu^iclc.  Two  cases  are  recorded,  by  Dr.  Stephen  Mackenzie,  in  ivhich 
there  were,  in  addition  to  many  other  almomialities,  apparently  three 
ventricles  ;  he  remarks  that  the  infundibulum  of  the  right  ventricle  was 
fihut  off  from  the  sinus  by  means  of  an  imperfect,  partly  musculai*  septum. 


an  exaggemtion  of  tlie  division  of  the  muscular  cohimna  to  which  tlie 
folds  of  the  tricuspid  vjilve  are  attached. 

Septii  or  filtrous  bands  are  more  rarely  found  in  the  auricles.  Dr. 
Kolleston  and  Dr.  Wanirop  Griffith  recortl  bucIi  anomalies  occurring  in 
the  left  auricle.  Dr.  Fonier  describes  a  similar  instance,  in  which  there 
wiis  a  band  attached  to  the  septal  wall  and  continuous  with  the  meiiibniTic 
forming  the  Uy^sn  uvalis.  He  regiirded  this  band  its  an  ovi'rgrowth  of  th«* 
valve  closing  the  foramen  ovale  wliich  had  Itccomc  directed  hy  the  blooil- 
stream  towards  the  outer  wall  of  the  auricle,  and  had  become  adbtTcwt 
there. 

The  so-called  moderator  bands,  which  are  occasionally  found  io  the 
interior  of  the  ventricles,  consist  of  muscular  fibres  surrounded  by  endo- 
cardium. They  not  infrequently  arise  from  the  septum,  and  are  attached 
to  the  wall  of  the  ventricle.  In  a  case  recorded  by  8ir  William  Turner 
the  inner  surface  of  the  ventricles  was  almost  uniformly  smooth. 

General  anomalies.— Some  of  these  occux  in  monsters  which  are 
stilbborm 

External  misplacements,— ^rfoyn^  cordis, — Clefts  of  the  thoracic  wait 
and  fissnre  of  the  sternimi  may  be  present,  so  that  the  heart  is  covered 
ordy  by  membrane  and  integument,  and  protrudes  ;  in  other  cusqs  there 
IS  no  apparent  defect  of  the  thoracic  wall  There  is  commonly  some  other 
malformation  present,  such  as  protrusion  of  the  abdominal  viscera. 

Three  varieties  are  usually  described  :  ectopia  cervicalis,  pectoral  is,  and 
abdoiuinalis.  In  the  iirst  the  heart  is  placed  in  the  neck,  in  close  connec* 
tion  with  the  ramus  of  the  jaw.  In  the  second  form  there  may  or  may 
not  be  a  fissure  of  the  parietes  of  the  chest  In  the  abdominal  form  the 
organ  lies  below  the  diapliragm,  and  is  sometimes  protruded  so  as  to 
form  a  tumour  externallv.  In  one  well-noted  ca.sc  the  heart  was  found 
to  occupy  tbe  po.^ition  of  the  right  kidney^  and  the  vessels  arising  from 
it  passed  through  the  opening  in  tbe  diaphragm  into  the  tboi*ax. 

Internal  misplacements.— ftj-ZrcKid re/ w. — Transposition  of  the  heart 
is  generally  associated  with  transposition  of  the  viscera.  A  few  cases 
have  been  observed  iu  which  tbe  transposition  affected  the  heart  otdy. 

Two  hj'^iotheses  hiive  been  proposed  for  the  exjilanation  of  thifi 
anomaly.  Dr.  Frazer  suggests  that  the  transposition  may  be  due  to  the 
subject  having  been  one  of  twins  which  were  dcvelnpcd  from  a  single 
ovum,  and  in  which  dicbotomy  was  complete.  Von  Eaer  bas  found  that 
in  a  few  instances  the  embryo  lies  with  its  left  side  directed  towards  the 
yolk,  whereas  the  right  side  is  normally  in  this  position. 

Me^o-rardifL^The  organ  occupies  a  central  position  in  tlie  thorax 
similar  to  that  which  obtained  at  the  earlier  periods  of  ftetal  life.  It 
usually  presents  anomalies  in  structure  as  well. 

Bifid  apex. — Occasionally  there  is  an  indication  of  a  Assure  at  the 
apex  of  tbe  beart,  following  the  course  of  the  interventricular  septum, 
and  more  or  less  dividing  the  apex  into  two,  giving  a  resemblance  to  the 
heart  of  the  dncron^r. 


Defleieoey  of  the  pericardium. — Complete  abaenre  of  the  pericardium 
is  very  Tare  except  in  association  with  t:ctocardia,  or  other  srrioys  finoimily. 
Partifil  defect  is  sometimes  observe*!,  aiifl  the  only  remnant  of  the  peri- 
cartiinin  may  br*  found  in  the  form  of  a  sickle-shaped  fold  attached  to  the 
diaphragm  which  forma  an  incoraph?to  sac  for  the  heart.  A  specimen 
was  described  by  l>r.  Bristowe^  in  which  there  was  a  mdimeiit  of  the 
pericHirdium  at  the  upper  part  and  right  side  of  the  lieart.  In  another 
case,  reconled  by  Dr.  Box  all,  the  pericsirdi.d  sac  was  incomplete,  nnd 
death  was  caused  by  dislocation  of  the  heiirt  during  a  severe  attack  of 
vomiting. 

Section  II 


CAUSATION  ' 

Synopsis. — Ff^fal  endocarditis — Mfd-deirlopmeni —  Emhrifonk  heori— 
Made  of  fmmaikm  <}f  Sfjdttl  dijhia — Sttnom^s  and  traftspvsition. 

The  cause  of  the  variotis  fonns  of  c*aiTliac  abnormality  is  an  interfer- 
ence with  the  noroiiil  processes  of  develojmicnt  at  some  jmrticiilar  atiigo 
of  embryonic  life.  Thus,  an  aiTCst  of  development  may  occur  in  which 
the  heart  retains  in  great  measure  the  rudimentaiy  form  of  the  stage  at 
which  its  *(i'owth  is  arrested ;  or  there  may  be  some  perversion  or 
irregukrity  in  development  at  some  part  by  which  distortion  is  produced, 
and  which  gives  riae  to  secondary  changes  dependent  on  the  primary 
defect 

In  some  cases  in  which  the  malformation  has  occurred  at  a  very  early 
date,  as  for  instance  where  the  heart  consists  of  only  two  cavities,  it  may 
be  imposiiible  to  detect  the  ]5rimary  deviation  from  the  noi-mal.  In  many, 
however,  where  tiie  heart  has  been  more  fully  developed,  it  is  often 
possible  to  detect  the  primary  defect,  or,  at  any  rate,  to  trace  the 
sequence  of  events  by  which  the  sceondfiry  chan;tres  have  l>een  induced. 
Foetal  endrjcarditis  and  mal-development  or  jicrvcrsion  of  the  processes  of 
development  are  responsible  for  most  abtj  or  mail  ties. 

An  attack  of  rheumatic  fever  in  the  mother  during  pregnancy,  or  a 
tendency  to  rheumatism  in  the  pirents,  may  be  a  cause  of  fo?tal  endo- 
carditis ;  but  in  most  instances  no  such  history  can  be  obtained.  The 
arrest  of  development  has  been  attributed  by  some  to  maternal  impressions 
during  pregnancy,  but  in  many  eases  the  date  of  the  impression  does  not 
coincide  with  the  period  of  ftetal  life  at  which  the  arrest  must  have  taken 
place* 

FcBtal  endocarditis  has  by  some  writers  been  credited  with  a  large 
share  in  the  production  of  ditierent  forms  of  cardiac  malformation,  and 
probal>ly  to  a  far  greater  extent  than  is  jnstified  by  the  evidence. 

The  chief  fonn  of  inflammation  of  the  ^iptal  endocarclium  is  of  the 
sclerotic  kind  ;  tlie  warty  form  is  of  far  less  frequency,  although  it  is 
seen  occasionally  affecting  the  edges  of  the  adherent  and  stenosed  pul- 


monary  or  aortic  valves.  Minute  projectioiis  may  be  found  on  the 
auriciilo-ventriculjir  valves  of  newly- bom  cbildren ;  these  have  bsen 
mistaken  for  vcgetjitions.  They  consist  of  nodules  of  translucent  or 
firm  connective  tissue  which  iiaimlly  disappear  in  the  course  of  time. 
In  others  the  edges  of  the  valves,  more  often  the  mitral,  are  the  seat  of 
huamutoraaUi,  caused  by  small  spherical  bkiofl  extraviisations  jirojccting 
from  the  free  edge  of  the  valve,  and  probaldy  due  to  the  rupture  of 
intravalvular  blood- vessels.  They  seem  to  arise  either  before  or  shortly 
after  hirth,  and  very  soon  shrink  away  ;  occasionally  they  are  found  in 
connection  with  a  stenosed  valve.  In  the  sclerotic  form  the  cusps  are 
thickened  and  contracted,  and  the  edges  often  united  to  those  adjoining; 
the  chordae  tendinese  become  thickened^  and  the  valvular  orifice  much 
diminished  in  size.  It  is  often  impossible  to  tell  whether  the  endo- 
carditis is  of  foHal  origin,  or  has  at  a  later  peri^xi  become  engrafted 
upon  an  already  deformed  valve.  According  to  Rauehfuss,  ftetal  endo- 
carditis is  only  more  common  on  the  right  side  of  the  heart  when  in 
association  with  malformation^  otherwise  the  left  heart  is  as  frequently 
affected. 

Perversion  of  development — Interruption  to  the  normal  course  of 
development  is  the  cause  of  the  greater  number  of  cardiac  malformations. 
This  is  in  great  measure  indiciited  by  the  nature  of  the  defect,  the  early 
perioil  of  ftetal  life  at  which  the  first  deviation  must  have  occurred,  and 
by  other  cireumstiincea  which  tend  to  show  that  if  any  endocarditis  is 
present  it  has  been  engrafted  upon  an  already  deformed  valve  or  orifice. 
Tliis  view  is  strengthened  by  the  observation  that  in  a  considerable  num- 
ber of  instances  developmental  eiTors  arc  present  in  other  parts  of  the 
body.  Br.  Archibald  Garrod  has  collected  a  series  of  eighteen  such  cases, 
the  associated  abnormalities  being  of  various  kinds.  In  five  of  the 
eighteen  cases  fcetal  endociirditis  was  clearly  present,  but  in  three  of  these 
there  wei  e  other  abnormalities  which  w^ere  obviously  not  seconthiry  to  the 
infiammation  ;  in  two  the  associated  defects  were  of  a  minor  kind,  and 
fcetal  endocarditis  sufficed  to  explain  all  the  appearances.  But  even  if  mal- 
formation he  regarded  as  the  primary  cause,  we  still  remain  in  ignorance 
of  the  nature  of  the  force  which  disturbs  the  natural  process  of  evolution. 

Before  attempting  to  discuss  the  motle  of  formation  of  the  various 
specimens  of  malformation  described  in  Section  L,  it  will  l)e  necessary  to 
refer  to  the  dovelojmient  of  the  embryonic  heart.  A  full  account  would 
be  out  of  the  scope  of  this  article,  and  attention  will  only  be  drawn  to 
those  events  w^hich  help  to  elucidate  the  pathology  of  the  malformed 
sjjecimens. 

Development  of  heart.— The  heart  is  originally  developed  out  of 
two  lateral  tubes  of  mesublast,  synmietrical  and  distinct,  wdiich  cofdesee, 
soon  after  the  thirteenth  day,  to  form  a  single  longitudinal  tube,  which  is 
slightly  twisted  upon  itself.  This  single  tube  has  doulile  avails,  the  inner 
endothelial,  the  outer  mesoblastic  or  muscular  j  it  is  continuous  in  front 
with  the  two  pnmitive  aortfe,  and  posteriorly  with  the  veins.  During 
the  third  week  slight  constrictions  become  evident  which  mark  off*  the 
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several  dhifiions  from  one  aimther.  The  anterior  of  tliese  is  tlie  aortic 
bolb,  the  middle  thicker  part  \^  the  ventricular  portion,  and  the  posterior 
forma  the  auricular  segment. 

This  tube  then  Ijecomes  bent  upon  itself  in  snch  a  way  that  the 
venous  or  auricular  j>ortion  comes  to  lie  partly  dorsal  to,  and  putly 
behind  the  ventricular  portion,  the  latter  bein^  con  tinned  forward  ass  the 
bulbus  arteriosus.  Between  the  [jrimary  undivided  auricle  and  ventricle 
a  constriction  occurs  which  elongates  into  a  abort  Haltened  canal,  the 
auricuhir  canal,  which  is  bounded  by  two  lips,  an  upper  and  a  lower. 
These  h'ps  become  thieltetied  l>y  the  formation  of  endocardial  cushions 
which  grow  across  the  canal  in  such  a  way  iis  to  divide  it  into  two 
passages,  the  right  and  left  auricnlo-ventricular  orifices. 

The  internal  division  of  the  heart  into  right  an<i  left  sides  is  effected 
by  three  septa  or  partitions,  which  appear  witliin  the  cavity  of  the  heart, 
and  which  ^trise  perfectly  independently  of  one  another  j  namely^  the 
interauricular  septum,  the  interventricular  septum,  and  the  septum  of  the 
truncus  arteriosus. 

The  interauricular  septum.- — The  division  of  the  auricle  precedes 
that  of  the  ventricles  and  of  the  bulb.  The  history  of  the  process  as 
given  by  His,  Lindes,  and  Born  differs  in  some  important  respects. 
According  to  Lindes  anil  Born,  when  the  auricles  develop  they  expand 
upwards,  and  a  partition  remains  between  them  at  the  upper  part,  the 
septum  primum,  or  septum  superius.  This  septum  increases  with  the 
continued  growth  of  the  auricles,  and  hecomes  thickened  along  its  lower 
edge,  and  finally  sc[>arates  the  two  auricles,  except  under  its  lower  edge, 
where  the  two  cavities  still  communicate.  This  communication  is  not,  as 
has  been  previously  maintained,  the  foramen  ovale,  inasnnich  as  the 
septum  contiiuics  to  grow  downwards  to  the  auricular  canal,  anJ,  by 
uniting  with  the  partition  in  the  canal,  closes  permanently  the  primary 
communication.  According  to  Lindos,  before  the  primary  septum  has 
c|uite  reached  the  roof  of  the  ventricles,  certain  small  apertures  may  be 
noticed  in  it.  These  gradually  increase  in  number,  converting  the 
septum  into  a  lattice-like  membrane  through  which  the  blood  streams 
from  right  to  left,  causing  the  sejjtum  to  bulge  to  the  left. 

The  |)arietal  portion  only  of  the  septum  remains  imperforate,  forming 
a  muscular  frame  which  is  especially  well  developed  anteriorly.  Finally, 
there  is  one  large  aperture  left  in  the  septum  at  its  ajicx  and  anterior 
part,  the  true  foramen  ovale.  A  new  septum  also  appears  above  the 
foramen  ovale  and  to  the  right  of  the  insertion  of  the  primary  septum, 
and  its  edge  forms  part  of  the  boundary  of  the  foramen  ovale.  In  a 
human  embryo  25  mm.  long,  the  auricular  septum  contains  numerous 
perforations,  and  in  a  ftiitus  of  three  or  four  months  the  septum  appears 
as  a  cribriform  mcmbmne  supported  on  a  muscular  frame.  During  the 
fourth  month  the  foramen  ovale  becomes  partially  closed  by  a  fohl  which 
acts  as  a  valve  and  allows  the  blood  to  pii^s  from  the  right  to  the  left 
auiicle,  but  prevents  its  passage  in  the  reverse  direction.  The  final 
closure  of  the  foramen  ovale  does  not  take  place  until  some  time  after 


birtb,  and  is  ono  of  the  last  events ;  it  is  at  first  effectiHl  merely  by  the 
close  appt>sition  of  the  valve  which  projects  into  the  left  aurif^lo  to  the 
margin  of  the  aperture  by  the  pressure  of  the  incre^ised  quiiiitity  of  blood 
returning  by  the  pulmonary  vtvins ;  at  a  later  stage  the  edge  of  the  valve 
gradually  coalesces  with  the  margin  of  the  opening,  hut  the  union  often 
remains  incomplete  for  some  moriLha. 

The  ventricular  septum  and  division  of  the  trnnctis  arteriosujSL^ — 
The  ventricular  cavity  becomes  partially  dividetl  towards  the  close  of 
the  fourth  wei^k  by  a  fuld,  the  scfitum  inferius,  whiuh  risea  from  its 
dorsal  and  posterior  w\alh  and  the  position  of  which  la  indicated  externally 
by  a  slight  groove  on  the  surface  of  the  heart. 

The  formation  of  the  aortic  septum  ia  effected  by  two  longitudinal 
ridge  like  thickenings  of  the  endothelial  lining  which  arise  from  opi>ositc 
sides  at  the  junction  of  the  fifih  hnuK-hial  arch  ;  these  encroach  on  the 
bmien,  reducing  it  to  a  slit,  dnmVi-l>ell  in  section,  and  then  meet  so  as  to 
divide  the  lumen  irito  two  completely  separate  passages. 

The  septum  appears  first  at  the  di.4tid  end  of  the  truncus,  and 
gnidually  extends  baekw^ards  towards  the  ventricles.  The  eeptiim  first 
appears  towards  the  end  of  the  fourth  week,  and  is  well  a«lvanced  before 
the  end  of  the  fifth  week  ;  it  has  a  slightly  spiral  course,  so  that  the  two 
tul>es  into  which  it  divides  the  truncus  arteriosus  jire  respectively  dorsal 
and  ventral  at  the  proximal  end  next  to  the  ventricles,  and  right  and 
left  at  the  distil  end  of  the  truncus.  Of  the  two  tubes  the  one  which 
lies  dorsal ly  at  its  proximal  end  and  on  the  right  side  distally  is  the 
systemic  trunk,  the  other  which  is  ventral  proximally  and  on  the  left 
side  distally  is  the  padmonary  trunk  ;  and  the  pa,mo  relations  are  retained 
throughout  life  by  the  ascending  aorta  ant  I  the  root  of  the  pulmonary 
artery. 

The  inmate  arterioi^n.'i  originally  arises  from  the  right-hand  corner  of 
the  ventrtcular  cavity,  and  the  two  trunks  into  which  it  splits  retain  for 
a  time  the  same  relations.  In  other  words^  at  a  time  when  the  inter- 
ventricular  septum  is  already  partially  formed,  lK)th  the  systemic  and 
pulmonary  trunks  arise  from  the  right  ventricle,  and  the  left  ventricle 
has  for  a  time  no  outlet  except  through  the  right  ventricle.  The  com- 
pletion of  the  interventricular  septum  has  to  be  effected  in  such  a  way 
that  while  the  pulmomiry  trunk  is  left  in  connection  with  the  right 
ventricle,  the  systemic  trunk  shall  Ikj  cut  off  from  this  cavity  and  placed 
in  communication  with  the  left  ventricle.  The  formation  of  llie  inter- 
ventricular Kej)tura  is  consequently  somewhat  comjiheated.  The  greater 
part  of  the  septum  is  formed  from  the  septum  inferius,  but  it  is  completed 
above,  J^artly  by  the  endocardial  cushion  at  the  lower  edge  of  the  inter- 
auricular  septum,  the  septum  intermedium  of  His,  and  partly  by  the 
prolongation  of  the  aortic  septura,  which  divides  the  truncus  arteriosus 
into  systemie  and  pulmonary  trunks. 

The  aortic  septum  grows  Iwick  beyond  the  truncus  arteriosus,  so  as  to 
project  a  certain  distance  into  the  ventricular  cavity  ;  it  then  fuses  with 
the  free  lower  edge  of  the  interauricular  septum  in  such  a  way  aa  to  cut 
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off  the  systemic  tniiik  from  the  right-  veiitnclo,  atitl  to  place  it  in  com- 
miinifation  with  the  left  ventricle  ;  while  iiiially  the  septum  iiifeniia 
extends  bo  as  to  meet  ami  fuse  with  the  Intonturicular  septum,  and  so 
coniph^tes  the  separation  of  the  ventricles  from  each  other. 

Auricular  septal  defects. — From  the  study  of  the  specimens  of 
riefect  of  the  auricidar  aeptum  tn  connection  with  ita  development  it  will 
he  apparent  that  apertures  may  exist  either  at  the  foramen  ovale  or  in 
other  piirts  of  the  septum.  In  the  latter  case,  those  which  exist  at  the 
lowest  part  of  the  septum  are  probably  due  chiefly  to  failure  of  union  of 
ihc  prinjary  membranous  septum  with  the  upper  part  of  the  ventricular 
septum  and  with  the  partition  in  the  auricular  canal ;  thus  leaving  a  free 
commurnc^ition  betucen  the  two  auricles  and  betw^een  the  latter  aud  the 
ventricles. 

In  some  cases  the  aeptum  may  be  entirely  ahscnt|  the  auricular 
ciu'ities  remaining  undividc<h  When  the  growth  of  the  secondary  septum 
is  defective  there  is  frefjuently  to  be  seen  a  lattice-like  membrane  between 
the  two  auricles  which  imperfectly  divides  them,  and  ia  due  to  the  persisfc- 
ence  of  a  portion  of  the  provisional  meiiibranous  septum  which  sl retches 
across  the  persistent  muscular  frame.  If  absent  or  hugely  tlefective  it 
may  give  rise  to  an  aperture  at  the  upper  and  front  f^tart  of  the  auricular 
septum ;  and  the  completely  formed  foramen  ovale,  either  closed  or 
patent,  may  be  found  below.  In  other  eases  the  persistent  membrane 
l>eeomc3  sacculated,  and  protrudes  in  a  pouch -like  form  towards  the 
interior  of  the  auricle. 

Defects  in  the  ventricular  septum. —  Komml  orfarHtcment  />/  septa, — 
The  septum  vcntriculorum  is  divided  into  a  posterior  nuiscular  septum,  a 
pars  mcmbranacea,  and  an  anterior  septum  ;  the  latter  being  again 
separated  into  a  jwsterior  and  an  anteri*>r  portion  :  the  impoitanee  of 
this  division  is  well  insisted  upon  by  Eokitansky  in  his  classification  of 
septal  defects  in  the  ventricle. 

In  the  higher  mammalia  the  normal  arrangement  of  the  septa  in  the 
fully  developed  heart  is  as  follows  :  the  cross-section  of  the  ventricle  is 
that  of  a  cresrcnt,  the  pulmonary  artery  being  at  the  anterior  extremity 
of  the  iirfimdibular  portion  of  the  ventnele,  while  the  posterior  horn  is 
occupied  by  the  a  uric  uio  ventricular  orifice  above  the  sinus  of  the 
ventricle.  The  internal  wall  is  composed  of  two  more  or  less  distinct 
parts.  The  anterior  is  formed  of  oblique  bundles  passing  from  above 
downwards  and  slightly  from  behind  forwards.  These  bundles  arise 
superiorly  to  the  left  of  the  pulmonary  artery  and  fiass  to  the  superior 
half  of  the  anterior  margin  of  the  ventricle.  They  correspond  to  the  false 
septum  of  reptiles.  Amongst  the  larger  number  of  mammals  the  posteiior 
lx>rder  of  this  septum  forms  a  very  evident  pnjjection,  or  else  sends 
obliquely  a  fleshy  tongue  or  band  to  tho  external  wall  which  accentuates 
this  distinction.  This  septum  is  interposed  between  the  pulmonary 
artery  and  aorta.  The  radiating  fibres  of  the  rest  of  the  ventricle  are 
plvced  between  the  two  auriculo-ventricular  orifices  and  the  two  ventri- 
cular cavities.     The  external  wall  is  covered  with  Eeshy  columns  arising 
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from  the  pulmoniiry  orifice,  and  running  obliquely  from  before  U-w;kw;uxla 
aiii  downwards,  which  esUiliHsh  a  limit  between  the  general  ventncular 
cavity  or  sinus  and  the  in  fundi  btilum.  At  the  junction  of  these  two 
columns  wiih  the  posterior  border  of  the  septum  is  oecasioriaily  «een 
a  white  fibrous  line  or  cicatrix.  If  this  spot  is  perforated  hy  &  aeedle 
the  aorta  is  penetrated  below  the  right  sigmoid  cusp. 

It  h  sap(iost:d  by  Saliatier  that  this  cicatrix  is  the  vestige  of  an 
orifice  from  the  light  ventricle,  representing  the  opening  fr*ora  this 
ventricle  into  the  left  aorta  which  is  pre.sent  in  reptilia.  This  anterior 
portion  of  the  ventricular  septum  is  muscular  in  stnn?tnre,  but  immediately 
posterior  to  this  it  will  be  found  thinner  and  membranous  in  character; 
this  pars  memhrarutcfa  sepH  or  undefended  space  is  more  obvious  in  the 
heart  of  an  infant  than  in  an  adult.  Along  the  upper  line  of  this  thinner 
portion  ia  attached  the  internal  flap  of  the  tricuspid  valve.  It  corre- 
sponds to  the  upper  border  of  ihn  midrlie  portion  of  the  interventricular 
8e[»tura,  and  behind  this  again  the  septum  is  thicker  and  muscular  in 
structure. 

Reference  to  the  specimens  of  defect  before  described  shows  that 
apertures  in  the  posterior  portion  of  the  septum,  in  the  |>ars  merabranacea, 
or  in  the  posterior  part  of  the  anterior  septum,  will  place  the  two  ven- 
tricles in  communication  ]  while  a  defect  in  the  front  portion  of  the 
anterior  septum  will  cause  an  aperture  of  communication  between  the  two 
arterial  trunks.  The  latter  defect  is  much  rarer  than  the  other  kinds ; 
the  aperture  U  situated  below  rind  in  front  of  the  right  aortic  cusp,  and 
perforates  the  comis  arteriosus  just  below  the  mouth  of  the  puhnonarr 
artery,  and  involves  the  fleshy  peirt  of  the  septum.  Rokitansky  regards 
this  defect  as  due  to  failure  in  the  complete  union  between  the  septum  of 
the  bulb  and  the  interventricular  septum,  which  tiike^  place  at  an  early 
period  before  the  completion  of  the  himler  part  of  the  anterior  septum. 

In  many  cases  w^here  there  is  a  defect  at  the  pars  membranacea  or  at 
the  hinder  part  of  the  posterior  septum,  or  an  aperture  extending  into 
both  of  these  regions,  there  is  a  primary  defect  in  the  development  of  the 
arterial  trunks,  and  the  vessels  are  either  misplaced  or  one  of  them  is 
Btenosed. 

Frequently  there  is  evidence  of  endocarditis  surrounding  the  aperture, 
and  the  endocardium  is  roughened  or  thickened. 

Cases  are  recorded  in  which  the  pars  membranacea  has  been  found 
sacculated  and  bulging  into  the  cavity  of  the  ventricle,  forming  the 
80-ealled  aneurysms  of  the  undefended  space,  and  due  in  a  few  instances 
to  congenital  weakness  at  the  sjKJt,  In  some,  no  doubt,  endocarditis  haa 
an  important  share  iiL  their  formation,  and  they  are  due  to  disease  in 
after-life. 

Stenosis  or  atresia  of  the  pulmonary  artery. — This  deformity  is 
primarily  duo  cither  to  irregularity  in  the  division  of  the  common  arterial 
trunk  or  to  fcetal  endocarditis, 

AVhcn  stenosis  occurs  at  an  early  period  of  ffetal  life,  towards  the  end 
of  the  second  month,  or  early  in  the  third  month,  when  the  ventricular 


4 


4 


4 

n 


CONGENITAL  MALFORMATION  OF  THE  HEART 


719 


septum  ia  well  developed  but  not  dosed,  and  the  anriciUar  septUTO  is 
forming,  tiie  right  ventricle,  unahlc  t^tfcctiially  to  dist:hargo  its  conienta 
through  the  narrow  pulmonary  artery,  becomes  over-fiHed,  but  is  able  to 
relieve  itself  by  outflow  over  the  still  unclosed  base  of  the  interventri- 
cular septum,  a  measure  which  ia  suffieieiit  in  itself  to  prevent  tlie  com- 
plete closure  of  the  8e[)tum.  The  right  auricle  in  the  same  way*  dis- 
tended by  the  backward  pressure,  finds  relief  into  the  left  auricle,  and 
thus  the  norma!  course  of  the  circulation  is  materially  impeded.  When 
the  fitenosiii  is  consi(!ei"able  and  interferes  at  a  still  earlier  poriofl  with  the 
emptying  of  the  right  ventricle,  the  growing  septum  becomes  pushed 
over  more  ar»d  more  to  the  hsft  by  the  distension  of  the  right  side,  and 
so  prevents  the  proper  connection  of  the  aorta  with  the  left  ventricle ; 
and  in  aildition  a  constant  flow  of  blood  is  established  from  the  right 
ventricle  into  the  aorta,  so  drawing  the  aortic  orifice  still  farther  to  the 
right,  and  inodticirig  a  widening  of  this  aperture  and  also  of  the  ascending 
trunk  of  this  vessel  To  such  an  extent  mxxy  this  displacement  of  the 
aorta  1>e  carried  that  this  vessel  hiis  origin  entirely  from  the  sinus  of  the 
right  ventricle,  the  left  ventricle  being  left  as  a  small  supplementary  sac 
with  a  communication  into  the  right  ventricle.  This  is  in  the  main  the 
explanation  given  by  Dj\  Hunter^  and  accepted  by  the  late  Dr.  Peacock. 
It  is  held  by  some  authors  that  the  same  series  of  events  might  be  pro- 
duced by  an  irreguhu ity  in  the  division  of  the  bulb,  in  which  the  septum 
descended  so  as  to  form  a  wide  aorUi  at  the  <^\'[ierise  of  the  pulmonary 
artery,  the  aorta  being  naturally  situiited  farther  to  the  right  in  the 
earlier  period  of  foetal  life. 

The  hypertrojjhy  of  the  right  ventricle  in  these  cases  is  the  obviouB 
result  of  the  large  share  it  hfia  to  Uiko  in  carrying  on  the  systemic 
circulation  through  the  aortJi.  When  the  defect  in  the  interventricular 
septum  is  considemble,  or  the  communic4ition  of  the  right  ventricle  with 
the  aorta  very  free»  the  septum  of  the  auricles  is  more  likely  to  be  com* 
plete  than  where  the  reverse  obtains ;  owing  to  the  leas  degree  of  dis- 
turbance of  the  circulation  through  the  auricles. 

In  atresia  or  complete  obliteration  of  the  canal  of  the  pulmonary 
artery  the  obstruction  is  either  due  to  adhesion  of  valve  segments, 
an  impervious  orifice,  or  obliteration  of  the  trunk  of  the  vessel  as 
far  as  the  ductus  arteriosus.  The  primary  defect  may  occur  in  early 
foetal  life  before  the  ventricular  system  is  completed ;  or  later,  when  the 
can  ties  have  been  separated.  In  the  former  case,  as  in  stenosis,  the 
right  ventricle  rctxins  its  communication  with  the  aortic  orifice^  and  is 
the  main  agent  in  carr^nng  on  the  systemic  circulation,  while  the  left 
ventricle  remains  small,  and  atrophies.  When  the  obliteration  of  the 
pulmonary  artery  occurs  after  the  completion  of  the  ventricular  system, 
the  right  ventricle  becomes  almost  abolished  and  the  right  auriculo- 
ventricular  aperture  diminished  in  size.  The  left  ventricle,  on  the  other 
hand,  becomes  enlarged,  and  its  walls  much  hypcrtrophied,  as  it  has 
to  carry  on  both  the  systemic  and  pulmonary  circulations. 

In  almost  all  these  cases  the  blood  ia  carried  to  the  lungs  by  the 
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pervioui^  ductus  arteriosus,  Tlie  foramen  ovale  is  occ;irSioiiully  cloeed 
when  the  veutricukr  septum  is  impei-fect,  but  is  necessarily  open  wbea 
this  septum  is  complete.  Of  thirtj-four  cases  collected  hy  Dn  Peacock, 
in  eight  only  was  the  ventricular  septum  completed,  and  all  these  Utter 
died  a  few  months  after  birth. 

In  all  cases  of  atresia  of  the  pulmonary  artery  the  possibility  of  the 
circ Illation  being  carried  on  depends  tipou  tbe  open  eoiidilion  of  either 
the  interventricular  or  the  iiiter.mricular  septunij  and  the  patency  of  the 
ductus  arteriosus* 

Atresia,  like  stenosis^  is  probably  due  to  an  abnormal  division  of  Uw 
bulbus  arteriosus.  Atresia  occurs  whenever  the  deviation  of  the  septum 
of  the  bulb  from  the  normal  arrangement  is  so  considerable  that  tlHS 
B6ptum  whose  convexity  is  directed  towards  the  pulmonary  art-cry 
baconies  actually  iip[)licd  to  the  wall  of  that  vessel  and  fuses  with  it  as 
far  down  as  its  mouth. 

Stenosis  or  atresia  of  the  aorta. ^ — When  the  constriction  occura 
before  the  completion  of  the  ventricular  septum,  the  narrowing  of  the 
aorta  must  occasion  the  blood  to  accumulate  in  excessive  amount  in 
the  right  veutricio  ;  since  both  aorta  and  pulmonary  artery  communi- 
cate originally  with  this  cavity.  This  repletion  of  the  right  ventricle 
must  cause  a  cDrres|>onding  repletion  of  the  right  auricle,  and  a  ilis- 
tension  and  enlargement  of  the  passage  of  communic;4tion  between  the 
two  awicles.  If,  however,  development  proceeded  as  far  iis  closure  of 
the  passage  through  the  vctitricular  septum,  and  limitatioti  of  the  aorta 
on  the  side  of  the  right  ventricle,  the  condition  of  repletion  ivould  be 
confined  to  the  cavities  of  the  left  heart,  and  would  occasion  enlargement 
in  them  also. 

In  atresia  of  the  aorta  the  left  ventricle  becomes  abortive  and  is 
almost  entirely  thrown  out  of  the  circulation ;  as  happens  in  the  caae  of 
the  right  ventricle  m  atresia  of  the  pnhnouary  artery. 

Transposition  or  malposition  of  the  aorta  and  pulmonary  artery. 
— The  condition  of  the  eurdiac  cavities  associated  with  transposition  may 
be  perfectly  normal,  but  more  commonly  shows  extensive  derangement. 

The  explanation  of  these  deformities  must  be  found  in  connection 
with  an  abnormal  division  of  the  bulbus  arteriosus,  and  the  development 
of  the  complete  septum  between  the  arterial  trunks. 

The  torsion  of  the  axis  which  takes  phce  during  the  first  seven  weeks 
has  a  very  important  bearing ;  for  any  dofmrture  from  the  normal,  or  a 
failure  in  bringing  the  arterial  bulb  into  due  relation  with  the  anterior 
segment  of  the  interventricular  septum,  is  the  direct  agent  in  the  causa- 
tion of  malposition  or  transposition  of  the  great  art<*riiil  trunks.  It  is 
probably  during  the  sixth,  seventh,  or  eighth  week  that  these  abnormalities 
first  begin.  The  union  of  the  forked  septum  which  gi^ows  down  the 
arterial  bulb  from  above  wnth  the  upper  and  fore  part  of  the  inter- 
ventricular septum  determines  the  exact  relation  of  the  opening  of  the 
two  arterial  trunks  to  one  another,  and  the  slightest  deviation  will 
derange   the   rcktion.      It  should   be  observed   also   that   the   bulbiis 
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iirteriosus  originally  commnnicatcs  wilh  tlie  right  ventincle,  that  it 
b€ci>nu"8  diviiliid  into  an  anieriur  ]nilmonary  artery  an  J  a  posterior 
aorta,  at  wliirh  Btagtj  liuth  tbo  large  arterial  vcsseU  belong  to  tbo  riglit 
vetitrirlc. 

The  left  ventrido  M'ouJd  be  quite  deatitoto  of  way  of  issue,  did  not 
the  vtintrieular  septum  remain  permanently  open  as  tho  aortic  orifice. 
At  this  period  the  left  ventrido  pours  its  blood  into  the  right,  whence 
mixed  blood  is  driven  into  butli  arterial  trunks. 


Suction  III 

S^TurrOMs  and  FHYsrcAL  SIGNS. — ^A  child  Buffenng  from  congenital 
malformation  of  iho  heart  is  weakly,  diflicult  to  rear,  and  generally 
preaenLs  at  birth,  or  soon  after,  signs  of  derangement  of  the  circulatory 
syatora,  Lividity,  of  a  bluish- violet  tint,  aHecting  esfjeLially  the  face, 
hands,  feet,  and  the  visible  mucous  meml»riino,  is  aj)j>;ireMt, 

The  respiration  is  often  laboiued,  and  paroxysms  of  Lliffieiilt  breathing 
may  occur  from  time  to  time.  I'hese  are  apt  to  be  exaggerated  by 
screaming,  struggling,  suckling,  or  exjaosiiro  to  cold  air.  The  extremities 
are  cold  and  the  terminal  jjhalangesof  the  hands  and  feet  may  be  dultbed. 

From  observations  made  by  Faire  and  PeacDtk  tlie  ben  lily  temperature 
is  not  lower  than  normal^  l>ut  Hcnoeh  and  others  rceoid  considerable 
lowering  of  the  surface  tempei^ture,  although  normal  in  the  rectum. 

Convulsions  and  cerebral  seiidurcs  are  frerjuent  and  often  fataL  In  a 
case  observed  by  myself  the  child  was  liable  to  attacks  of  prolonged  un- 
consciousness. These  usually  occurred  once  or  twice  in  the  week  after  a 
meal,  lasted  for  several  hours,  and  recovery  took  place  without  any  ill 
effect  ]  the  attack  was  accnmjwinieil  by  much  increase  of  the  cyanosis. 

Paroxysms  of  dysptiuia  and  palpitation  of  a  dangerous  kind  are 
common,  in  which  the  breathing  becomes  nipid,  gasping,  and  noisy,  and 
in  which  the  cyanosis  is  greatly  intensified.  Convulsive  seizures  may  be 
induced,  and  the  attack  is  often  followed  by  severe  exhaustion. 

Tho  onset  of  symptoms  is  variable  ;  these  may  be  obvious  from  the 
first,  or  there  may  be  no  evidence  of  anything  wrorig  with  the  child  until 
a  year  or  more  after  birth,  when  perhaps  the  onset  of  some  accidental 
affection  unmasks  the  latent  defect.  The  earliest  and  most  definite 
symjitom  is  cyanosis. 

Cyanosis.— This  is  present  in  a1>out  90  per  cent  of  these  cases,  hence 
the  origin  of  tho  name  Morbus  Cairuleus. 

The  pathology  of  cyanosis  in  congenital  heart  disciise  has  from  early 
times  occjvsioned  much  discussion,  and  divers  cxpianations  have  been 
brought  f*>rward  to  account  for  it 

The  hypotheses  ordinarily  adduced  are  those  which  attribute  the  con- 
dition to  intermixture  of  the  arterial  and  venous  bloody  or  to  extensive 
venous  congestion.  The  former  of  these  is  amply  negatived  by  the 
observation  that  in  many  cases  of  single  ventricle  no  cyanosis  has  been 
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observed ;   and  that  cyanosis  may  exist  wit  bout  any  admixturo  of  the 
blood-cunents. 

The  admixture  hypothesis  has  been  attributed  to  Wilb'am  Hunter  by 
Peacock  and  other  writers.  Kcfcrencc,  however,  to  Ilunter*5  cases  of 
congenital  malformation  does  not  confirm  this  interpretation.  He  does 
not  even  mention  the  admixture  of  the  bk>od  as  the  cause  of  the  Cjanoab; 
but  afttir  remarking  on  tho  small  quantity  of  blood  which  reached  tlie 
lufig^  in  two  crises  of  pulmonary  stenosis^,  he  saya  that,  as  the  c^mation 
tint  of  complexion  depends  on  the  florid  colour  of  the  blood,  the  dark  or 
gray  complexion  in  these  eases  corresponds  particularly  wkh  tho  ol^serra- 
tioiii  of  the  latest  philosophers  that  the  blood  takes  its  l*right  hue  in  the 
lungs  from  rei>pinition. 

The  venous  congestion  hypothesis,  advanced  by  Morgagni,  and  ably 
8Up|K>rtefl  by  StilUi  in  America,  has  been  most  widely  accepted,  but 
Cfinnot  be  said  to  cover  the  whole  field. 

It  is  proliable  that  there  are  other  factors  which  combine  with  venous 
stasis  to  produce  the  peculiar  discoloration.  The  possibih'ty  of  sufficient 
aeration  of  the  blood  through  the  vessels  going  to  the  lungs  must  be  taken 
into  account*  Dr.  Lees  regards  this  as  the  essential  cause  of  cyanosis,  and 
estimates  that  tho  amount  of  cyanosis  is  a  direct  measure  of  the  extent  to 
which  aeration  of  the  blood  has  been  hindered.  It  must  also  bo  noted 
that  it  is  mainly  in  cases  ivhere  obstrtietion  to  the  circulation  bas  existed 
before  birth,  or  lorjg  before  the  full  development  of  the  circulatory 
system,  that  the  cyanosis  occurs.  The  condition  of  the  integuments  will 
materially  a  fleet  the  colour  ;  where  tho  patient  is  emaciuted  and  the  skin 
is  thin  the  peculiar  purple  or  blnck  tint  ia  frequently  obsen'ed  ;  on  the 
other  hand,  when  the  body  is  well  nourished^  or  the  skin  cedematous,  the 
colour  is  of  a  deep  rose  tint  and  less  intense. 

The  blood. — More  recently  attention  has  been  drawn  to  the  condition 
of  the  blood  in  cyanosis,  and  Dr.  Gibson,  in  a  most  interesting  paper» 
discusses  the  various  explanations  of  congenital  cyanosis  and  draws  atten- 
tion to  the  remarkahJe  concentration  of  the  blood. 

He  describes  the  results  of  his  examination  o[  the  blood  in  a  case  of 
this  afTection  :  the  haemoglobin  was  110  per  cent,  the  red  corpuscles  were 
8,470,000,  the  white  12,000.  He  offers  in  explanation  of  this  concentra- 
tion the  suggestion  that  in  venous  stasis  the  corpuscles  are  insufticiently 
oxygenated  and  their  functions  imperfectly  performed,  and  that  there  b 
less  metabolism  in  the  tissues  and  less  w\aste  ;  consef|uently,  in  cyanosis 
the  wear  and  tear  is  reduced,  and  tho  duration  of  the  individual  existence 
of  the  red  coll  is  increased.  The  number  must  therefore  be  propor- 
tionately  augmented,  causing  a  numerical  increase  and  a  high  percentage 
of  hicraoglobin* 

Toenicssen  first  observed  the  condition  of  the  blood  in  a  case  of 
congenital  stenosis  of  the  pulmonarj'  artery  ;  tho  red  cells  were  7,540,000, 
and  in  another  case  8,820,000.  He  also  noted  this  marked  inci*ease  of 
the  red  cells  in  all  forma  of  cyanosis  from  failing  circulation, 

Bauiiholtzer,  as  the  result  of  examination  of  the  blood  in  a  case  of 
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pulmonary  stenosis  with  cyanosis  and  clubbing,  renmrks  upon  the  striking 
concentration  of  tho  blood:  tho  hienioglobin  stood  at  160  per  cent^  tho 
riuinl>or  of  red  cells  at  9,447,000  against  5,000,000,  thcs  epecific  gmvity 
1071*8  instead  of  1035-1068. 

Dr.  Lloyd  Jones  observes  tliat  in  tbo  newly-bom  child  the  specific 
gravity  of  tho  blood  is  very  high  (about  1007);  and  he  has  made  the  sitme 
observation  in  cases  in  which  the  foramen  ovale  had  never  closed,  and  in 
which  the  fcetal  condition  of  tho  circulation  remains. 

The  chMini}  of  the  dhjits  eonsiiita  in  a  druni'Stiek  enlargement  of  the 
terminal  phalanges  of  the  fingers  and  toes,  with  often  a  claw -like 
appearance  of  the  nails.  It  is  usually  later  in  ita  appearancG  than  tho 
cyanosis,  but  may  be  present  when  cyanosis  is  absent. 

The  two  symptoms  are  alliefl,  though  possibly  not  produced  under  tha 
same  conditions.  Dr.  Lees  considers  that  clubbing  is  pruduecil  by  the 
venous  congestion,  and  remarks  that  in  cases  where  there  was  no  clubbing 
there  was  marked  absence  of  venous  congestion. 

Cardiac  slg-ns*^ — The  detection  of  cardiac  malformation  hy  the  physical 
examination  of  the  hairt  is  usually  not  difficult;  but  a  diagnosis  of  the 
exact  form  of  anomaly  must  in  many  cases  bo  impossible. 

In  some  it  is  possible  to  arrive  at  a  fairly  close  decision  as  to  the 
existing  conditions.  On  percussion  the  heart  will  usually  be  found 
enlarged,  with  indications  of  hypertrophy  and  dilatation  of  the  right 
ventricle  and  auricle;  the  impulse  is  powerful,  dis| placed  outwards  and 
visible  over  a  large  urea,  and  thei  e  may  be  tiome  proaiiuence  from  yielding 
of  the  parietes  in  the  precordial  region. 

On  ausctittatum  there  is  commonly  to  be  heard  a  loud,  long,  systolic 
inurntur,  which  can  be  traced  with  varying  intensity  over  the  whole  of 
the  precordial  region,  over  the  Ijack  of  the  chest,  and  is  conducted  widely 
in  all  tlircctiun;^.  These  may  constitute  all  the  cardiac  physical  signs, 
and  it  would  be  impossible  upon  these  to  make  an  exact  diagnosis, 
in  asm  neb  aa  they  have  been  found  in  the  most  diverse  forms  of 
anomaly.  There  are,  however,  in  one  class  of  cases  certain  signs  which 
enable  us  to  predict,  with  a  great  measure  of  certainty,  the  most  important 
anomaly,  namely,  stenosis  of  the  pulmonary  artery.  In  m my  of  these 
there  is  tx>  be  felt  on  h'ght  p*dpfition,  at  about  the  second  left  interspace,  a 
fine  thrill,  systolic  in  time ;  it  may  l>e  appreciable  over  a  considcral>le 
piirt  of  the  precordial  area,  but  is  most  marked  at  the  uppc^r  pmt ;  an 
impulse  can  often  lie  felt  below  the  xiphoid  cartilage;  on  percussion  tho 
dulncRS  extends  beyond  the  right  bonier  of  the  sternum;  on  auscultation 
a  loud  blowing  murnnir,  systolic  in  time^  is  also  present,  and  is  to  be 
heard  louder  at  the  left  ba^e  than  elsewhere.  The  secornl  sound  may  be 
faint  or  accentuated,  or  accompanied  by  a  diastolic  murmur.  ^Vith  these 
eigns  pulmonary  sterio.«iis  is  almost  certainly  present. 

The  character  of  the  second  sound  at  the  pnlmonary  cartilage  is  some- 
what variable.  In  many  casea  it  is  feeble  and  faint ;  in  a  few  cases  which 
have  come  under  my  observation  it  has  been  loud  and  ringing.  This 
ringing  sound  has  attracted  the  notice  of  other  writers,  but  its  significance 


L 


has  not  been  asceitaincd.  Garrod  reports  two  ciises  in  which  this 
peculiarity  of  the  second  sound  was  observed,  l>ut  there  waa  no  autopsy. 
Peacock  regards  the  accentuated  sound  at  the  base  as  produced  by  the 
aortic  valves,  this  vessel  being  often  uuusiuill}'  large.  On  the  other  hand, 
it  has  been  suggested  that  this  sign  indicates  obstruction  at  the  conus 
arteriosus.  The  sign  is  probably  not  distinctive  of  the  pfirticular  scut  of 
obstruction,  but  it  may  be  due  to  dilatation  of  the  pulujonary  artery 
immediately  distal  to  the  stenosiij  and  a  patent  ductus  arteriosus. 

When  the  pulmonary  artery  is  dilated,  with  patency  of  the  ductus 
arteriosus,  there  m:iy  be  great  increase  of  cardiac  dulne&s  to  the  left  and 
upsvanls  as  high  as  the  second  rib ;  a  loud  rmiil^ling  systolic  murruur 
being  audible  over  the  pulmonary  cartilage,  and  an  accenttiated  s*?cond 
sound.  Compensation  takes  place  with  great  refwliness,  and  the  right 
ventricle  accommodates  itself  to  the  lesion  ;  the  possibility  of  hyi:>ertrQ|>hy 
of  this  chamber  at  an  early  age  appears  to  be  very  great  and  materially 
influences  the  prognosis. 

A  precise  diagnosis  of  imperfections  in  the  septa  is  not  possible-  In 
these  cases  a  blowing  systolic  murmur  is  commonly  to  l>e  heai'd  over 
the  precordia,  which  in  defect'!  of  the  am-icular  septum  may  be  more 
marked  at  the  base  than  the  apex. 

Congenital  affections  of  the  other  valves  will  create  murmiirs  referable 
to  the  position  of  their  oriliees. 

The  diagnosis  of  trans]iosition  of  the  main  vessels  by  cardiac  physical 
signs  is  impossible.  Transposition  of  the  viscera  may  exist  in  connectiou 
with  this  anomaly,  and  may  be  recognised. 

Differential  oiagxosis. — There  nmy  be  difficulty  in  deciding  in 
some  instances  whether  a  cardiac  murmur  is  of  congenital  or  acquired 
origin. 

Ko  certain  rules  can  be  laid  down,  but  the  physician  will  be  guided 
by  the  collatend  signs,  the  p^ist  history  of  the  patient,  and  the  occurreuoo 
of  any  ilhiess  which  w*ould  be  likely  to  have  laid  the  foundation  of  any 
cardiac  disease.  In  the  absence  of  any  guidance  from  these  records  it 
may  be  noted  that  the  murmurs  of  the  common  forms  of  malformation 
are  systolic  in  time,  that  the  ninrmur  is  not  conducted  in  the  manner 
usual  in  the  acrpiired  forms,  and  that  it  may  have  been  observed  in  early 
childhood.  In  the  more  severe  forms  there  would  bo  evidence  of  much 
enlargement  of  the  right  ventricle,  with  probably  some  tendency  to 
clubbing  of  the  fingers.  In  the  slight  forms  there  would  be  no  evidence 
of  any  secondary  efi'eets,  or  of  mechanical  interference  Avith  the  heart's 
action. 

DuiiATiON  OF  LiFK, — There  is  considerable  difference  in  the  age 
attained  in  the  various  cases  of  cardUic  malformation  ;  the  majority  of 
those  in  whom  there  is  any  very  serious  defect  do  not  survive  birth  more 
til  an  a  few  days. 

In  some  the  mechanical  difficulty  of  the  circulation  makes  it  impossible 
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for  life  to  be  carried  on  for  any^XMt  length  of  time;  while  in  others?  with 
a  considerable  dc^^ree  of  ma  1  format  ion  the  circuit  throui^h  the  hexirt  and 
great  vessels  is  suthcicntly  free  for  life  to  be  maintained  for  some  years. 
Many  persons  with  a  slight  degree  of  malformation,  snch  /is  a  patent 
foramen  ovale,  or  a  small  aperture  in  the  ventricular  septum,  have  died  at 
an  atlvanced  a^e,  and  have  never  presented  any  cardiac  symptoms. 

The  duration  of  life  in  pulmonary  stenosis  depends  paitlj  on  the 
degree  of  the  o Instruction,  but  more  particularly  on  the  condition  of  the 
cardiac  septa.  The  prognosis  is  more  favourable  when  there  is  some 
defect  in  the  septtim,  as  by  this  means  relief  is  afforded  to  the  overcharged 
right  auricle  and  ventricle.  In  atresia  of  the  pulmonary  orifiee  life  is 
much  more  abljreviatcd,  and  will  also  depend  maiidy  upou  free  communica- 
tion Lw^twccn  the  two  sides  through  imperfect  septal.  In  a  few  cnses  the 
patients  have  Mved  for  some  time  when  the  bnigs  derived  their  supply 
from  vessels  supplied  by  the  aorta. 

In  transposition  of  the  main  vessels  the  length  of  life  is  usually  not 
greats  but  in  some  instances  the  pitients  have  stirvived  to  adult  life  or 
even  longer.  An  open  condition  of  the  septum,  or  patency  of  the  ductus 
arteriosus,  is  favourable  for  the  prolongation  <d  life.  With  complete 
absence  of  the  ventricular  septum  the  majority  die  in  infancy,  but  a  few 
have  survived  to  adult  <age. 

The  cause  of  death  in  a  large  number  of  infants  is  due  to  mechanical 
interference  with  the  circulation.  A  considerable  number  die  of  convul- 
sions, cerebral  abscess,  bronchitis,  or  pulmonary  com  plain  ts»  Those  who 
live  to  adult  age  are  peculiarly  pmne  to  pulmonary  tuberele^  and  p)robalily 
the  great  majority  die  from  this  cooi plaint,  or  from  cardiac  failure. 
Dropsy  is  comparativciy  rare.  A  septic  end oc\'irf litis  is  occasionally 
engrafted  upon  the  malformed  valves  or  Bt« nosed  orifice. 


Trkat^iknt. — Tbe  treatment  in  congenital  heart  disease  is  mainly 
hygienic.  The  surface  of  the  body  must  be  carefully  protected  against 
cold,  and  a  wam^  climate  is  desinible.  Violent  exertion  or  over-exercise 
is  apt  to  produce  palpitation  and  shortness  of  breath,  and  should  l>e 
avoided. 

A  carefully  regulated  diet,  especially  in  childhood  and  infancy,  is  of 
importance.  Special  precatitions  should  be  taken  t-o  prevent  the  onset  of 
bronchial  affections  and  convnlstons,  which  are  the  commonest  causes  of 
death  at  an  early  age.  The  special  liability  to  tuberculosis  of  those  who 
reach  adult  age  must  not  be  foi gotten.  The  treatment  of  any  complica- 
tions must  be  directed  to  the  relief  of  the  more  urgent  symptoms,  and 
the  remedies  employed  would  be  those  which  are  applicable  to  similar 
conditions  ensuing  in  the  course  of  other  heart  affections. 

The  "  Schott  treatment**  for  the  relief  of  the  dilatation  ma}^  perhaps 
be  of  benefit  in  suitable  cases. 

Laukence  Humphry. 
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DISEASES    OF    THE    PERICARDIUM 


The  N'oRirAL  PERirAKmuM.— Before  procoetiing  to  discuss  tbc  morWd 
changes  of  the  pericardium,  a  few  remarks  must  be  made  concerning 
this  stmcfcuro  in  health,  TJie  pericardium  is  a  fibro-serous  sac,  which 
Burrounda  the  heart  and  the  origin  of  the  great  vessels.  It  is  of  a 
Bomewhat  conical  shape,  the  base  of  the  sac  resting  upon  the  diaphragm, 
and  being  connected  with  it ;  while  itg  narrower  portion  is  directed  up- 
wards. The  externa!  or  filirous  layer  is  dense  and  unyielding;  it  in 
attached  very  firmly  to  the  central  tendon  of  the  diaphragm,  more 
loosely  to  its  muscular  structure^  especially  towards  the  left,  by  arooUr 
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tissua  The  fiVjrous  layer  la  continued  for  some  distance  along  the  large 
blood-vessels  in  the  form  of  tnhular  prolongations,  which  l/ecomo 
gradually  lost  upon  and  incorporated  with  their  coats.  Tho  inferior 
vena  cava  passes  through  the  floor  of  the  pericardiiaii  to  reach  the 
beiirt,  which  m  tethered  to  the  sac  by  the  attachment  of  the  vessel  to  the 
fnnnncn  quadratum  in  the  central  tendon  of  the  diaphragm. 

The  seroAis  aiemliratie  lines  the  fibrous  sac,  and  is  reflected  over  the 
surface  of  the  beartj  thus  constituting  its  parietal  and  visceral  poTlions. 
These  purtiuns  are  continuous  along  the  great  vessels,  about  an  inch  to 
an  inch  and  a  half  above  the  base  of  the  heart;  the  aorta  and  pulmonary 
artery  being  enclosed  in  a  common  sheath,  and  a  imssage,  named  the 
**  transverse  sinus  of  the  pericardium,"  being  formed  between  these  vessels 
and  the  auricles.  The  serous  layer  is  also  reflected  on  the  superior  vena 
cava  and  pulmonary  veins,  and  form*  a  deep  recess  behind,  between  the 
entrance  of  the  right  and  left  veins  into  the  left  auricle.  The  inferior 
vena  cava  has  a  very  scanty  covering.  A  triangidar  fold— the  "vestigial 
fold  '*  of  ^birshall — formed  by  a  dupliciiture  of  the  serous  layer  enclosing 
areolar  tissue  and  fat,  with  vessels  and  nerves,  passes  between  the  left 
pulmonary  artery  and  the  subjacent  pulmonary  veins.  The  pcricardiiun 
has  an  ahundant  supply  of  vessels,  lymphatics,  and  nerves,  the  last  being 
derived  from  the  phrenic,  vagi,  and  sympathetic  nerves. 

Ext'Crnally  the  pericardium  is  in  contact  anteriorly  and  laterally  with 
the  ploune  covering  the  lungs;  except  l>elow  and  in  front  where  it 
appr«mches  the  surface  in  an  angular  space  behind  and  to  the  left  of  the 
sternum,  a  space  which  varies  in  extent  and  shape  in  difterent  instances. 
Under  perfectly  normal  conditions  the  uncovered  portion  is  somewhat 
tnangidar  in  outline,  with  the  base  below ;  it  is  bounded  on  the  right 
by  a  line  along  the  middle  of  the  stennim  from  between  the  fourth 
cartilages,  on  the  left  by  a  line  from  the  same  point  to  the  apex  of 
the  heart.  The  pericardium  is  attached  by  fibrous  bands  to  the  manu- 
brium and  ensifomi  cartilage.  Behind  it  is  in  relation  with  the  contend* 
of  the  posterior  mediastinum ;  and  the  structures  to  be  more  especially 
remembered  on  this  aspect  are  the  ies(tphagus,  descending  aorta,  bifurca- 
tion of  the  trachea  and  left  bronchus,  and  the  other  structures  which 
form  the  root  of  the  left  lung.  The  phrenic  nerves  pass  down,  one  on 
each  side  of  the  pericardium,  on  their  way  to  the  diaphragm. 

In  health  the  contiguous  surfaces  of  the  pericardium  are  kept  moist 
by  the  usual  secretion  of  serous  membranes  ;  this  never  collects  in  such 
quantity  as  to  be  capable  of  detection  by  physical  examination  during 
life,  though  at  post-mortem  examinations  more  or  less  fluid  is  always 
found  in  the  site,  and  it  may  amount  to  an  ounce  or  two,  or  even  more. 
Part  of  this^  however,  and  in  some  cases  most  of  it,  has  certairdy  exuded 
after  death.  The  ndjbing  together  of  the  surfaces  during  the  cardiac 
movements,  on  account  of  their  smoothness  and  moistness,  does  not 
give  rise  to  any  appreciable  external  sign. 

The  pericardium  of  an  adult  man  'with  a  healthy  heart  is  capable  of 
holding  from  fourteen  to  twenty-two  ounces  of  fluid;  that  of  a  boy  betwecTi 


Fio.  S3.— Beile&J^iuni  not  dlBtaoded. 
(Sibaoti.) 

between  twelve  and  eigbtcea  ounces  ;  but  he  stated  lui-ther  that  the  peri- 
eardium  is  distensible.  The  heart  does  not  completely  fill  the  sac,  and  U 
capable  of  gome  de^ee  of  movement  within  it. 

MoKBEi)    CONDITIONS   OF   TlfK    FICRICAROIUM,— The   peticardiiiTn    h 
liable  to  certiiti  very  definite  morbid  changes  ;  Init,  before  discussing  the 
more  iraportjint   of    the«ie,   it  will    be    convenient    to   refer    brieflj   Uj  | 
certain  conditions  of  thts  sac,  which,  althotigh  morbid,  are  in  the  birgo 


majoritj  of  instances  more  of  palholo^cal  Ihiin  of  clinieal  interest  or 
consequence,  being  indeed  usually  only  rovcakd  when  a  necropsy  is 
made. 

1.  The  pericardium  in  exceptional  cases  is  the  seat  of  more  or  less 
eirtensive  Cfmgcnitai  deJerL  In  some  instiinccs  this  is  very  slight,  and  of 
no  importance  whatever ;  but  tbere  may  he  a  fissure  or  opcuing  in  tlie 
Bac  of  sufficient  sixe  to  alJoM'  the  heart  to  protnide  through  it,  eonstituting 
a  foiTU  of  edopia  cordk.  liareJy  the  defect  is  so  considemble  that  the 
organ  lies  in  the  left  pleural  cavity,  in  cont4ict  with  the  lung,  and 
covered  only  with  the  serous  viscend  la^^cr  of  the  pericardium  ;  while  the 
parietal  portion  is  reprcssented  by  fringe  like  reduplications  al  the  origin 
of  the  great  vessels,  or  by  **a  kind  of  loose  fold  or  pocket,  which  is  found 
on  the  right  side  or  upper  part  of  the  heart."  ^'  The  defect  seems  to 
consist  in  the  pencardium,  which  is  apparently  reflected  from  the 
external  coat  of  the  aorta^  not  being  prolonged  so  as  to  cover  the  front 
of  the  heart  and  become  attached  to  the  diaphi-agm ''  (Peacock). 
Although  under  ordinary  circumstances  this  last  condition  cannot  bo 
detected  during  life,  it  might  ccrtairdy  give  rise  to  unusual  and  em- 
birnissing  signs  should  inflammation  and  effusion  occur. 

2.  Ditrrtirtthi  or  hernia-like  pouches  have  Ijcen  met  with  very  rarely 
in  connection  with  the  pericardium.  They  are  the  residt  of  pressure  from 
within  ;  usually  by  chnmic  pericardial  effusion,  exceptionally  by  blood. 
The  fibrous  layer  becomes  thinned  or  yields  at  a  spot^  and  the  seroufi 
lirung  protrudes  as  a  sac,  with  a  wider  or  narrower  opcuiug  ;  it  is  generally 
of  small  size,  but  has  been  found  sufficiently  large  to  contain  three  to  four 
ounces  of  fluid. 

3.  !n  the  case  of  a  greatly  enlarged  heart,  where  the  pericardium  is 
otherwise  unafi'ecied  and  free  from  olmous  disease,  this  structure  will  of 
necessity  become  more  or  less  strekyd  and  dhimdtd  m  proportion  to  the 
size  of  the  organ,  and  it  may  become  thinmd  in  the  process.  I  am  not 
aware  that  such  a  condition  in  itself  gives  rise  to  any  discoveraldc 
signs  or  injurious  consequences,  but  the  condition  may  be  assumed  under 
fsuch  circumstances.  An  aneurysm  of  the  heart  walls,  or  of  the  intra- 
perieardial  portion  of  the  aorta,  would  also  tend  to  push  out  the  sac 
locally,  and  nn*ght  even  perforate  it.  Should  pericardial  effusion  occur 
under  such  conditiona  the  signs  might  be  unusual 

4.  At  post-mortem  examinations  certain  uhite  spnh  or  pafrhr.^  (maruJa- 
albida)  are  frequently  obsencd  associated  with  the  pcricar<!ium,  the 
nature  find  origin  of  which  have  given  rise  to  far  more  controversy  tlian 
their  importance  demands.  They  are  also  known  as  itmditmiLs  and  ruitk- 
spots  {mamliT  v.  insulcR  tendimcE  v,  !ad€a:\  and  as  **  corns  "  or  **  callosities." 
At  one  time  they  wevQ  thought  not  to  he  pathological,  but  certainly 
they  cannot  be  normal.  The  main  discussion  has  turned  on  the 
qtiestion  whether  these  spots  or  patches  are  or  are  not  the  result  of 
infl,imm.itinn.  It  cannot  be  douhteti  tiiat  the  great  majority  of  them  are 
not  of  acute  inflammatory  origin  at  any  rate  ;  and  the  meanings  attached 
to  '*  chronic    inflammation  '^  by  different    pathologists  are  so  totally  at 


variance,  that  it  really  does  not  matter  whether  we  attrilmte  them  to  -ach 
a  process  or  not  My  strong  persunal  opinion  is  that  these  changt^s  ^nr 
almost  always  directly  due  to  the  constant  mechanical  attrition  or  irritii 
tion  to  which  certain  parts  of  the  peric^irdtum  are  suhject^^l  dujitfi; 
the  canliac  movements.  They  are  met  with  in  progressive  fre<:|U*?n<  v 
as  age  advances;  it  has  Leen  aifirmcd,  indeed,  that  they  do  not  occur 
in  children  at  all ;  this  statenn.^nt  is  incorrect,  hut  they  are  cxtremel^i 
rare  in  such  aubjectf?.  They  are  decidedly  more  common  in  males  ihanj 
femalea,  as  might  he  anticipated  if  this  view  of  their  c^uisation  be  correct 
and  also  in  persons  in  whom,  from  their  occupation,  much  friction  between: 
the  pencardial  Bnrfaces  might  l>o  expected*  Moreover^  the  w*hite  6po(9J 
are  hv  far  most  frequently  ohscrvetl  on  the  visceral  pericardium,  over 
the  portion  of  the  front  of  the  heart  whieh,  being  nncovered  by  liing^  comee 
chiefly  into  contact  with  the  inner  surface  of  the  chest  wall,  that  is  to  kit 
the  base  or  middle  of  the  right  ventnele ;  and  they  are  not  tincommon  &( 
the  apex  of  the  left  ventritle.  They  do  occur,  however,  on  other  parts  of 
the  surface ;  at  the  origin  of  the  great  vessels,  as  white  stripes  on  the 
auricles,  and  along  the  course  of  the  coronary  arteries.  They  are  incx 
with  very  exceptionally  on  the  parietal  pericardium.  Some  of  these 
changes  are  similar  to  thoae  which  affect  other  serous  membranes,  and 
cannot  be  very  well  explained ;  others  are  no  doubt  the  remnanti 
of  a  definite  past  penciirditis*  when  they  present  8|iecial  characters,  and 
arc  occasionally  accom|>anicd  by  adhesions  or  their  remains  in  the 
form  of  fihimcntous  fibrous  bands:  or  there  may  have  l)een  a  localise^! 
and  trifling  *'dry"  inflammation,  which  has  not  been  detected  during 
life. 

Milk-spots  are  most  common  on  large,  hypertrophied  and  strongi? 
acting  hearts,  but  they  are  by  no  means  confined  to  organs  of  this  descrip- 
tion. In  character  and  structure  they  are  whitish  and  more  or  less 
opaque,  being  in  some  cases  of  a  dead  white  dr  pearly  colour ;  they  are 
generally  circular  in  outline  ;  of  varying  size,  being  usually  al.»oub  half  an 
inch  in  diameter ;  and,  as  a  rule,  cannot  be  detached  from  the  seroia 
memlirane,  with  which  they  seem  to  be  intimately  incorporated.  Indeed 
they  then  consist  merely  of  a  local  fibroid  thickening  or  sclerosis  of  this 
structure,  due  to  a  hyperplasia  of  the  connective  tissue  ;  mther  perhaps 
to  a  condensation  of  fibres  previously  existing  than  to  a  development 
and  increase  of  new  fibres.  Occasionally  patches  are  met  with  pre- 
senting a  smooth  or  granular  surface,  tleodedly  opaque,  and  of  some 
degree  of  thickness  and  firmness^  which  c^in  be  peelotl  off  from  the  under- 
lying membrane,  with  which  they  are  more  or  less  loosely  connected. 
Such  jjatchea  nve  inflammatory  in  origin. 

Clhdcally  these  comiitions  are  generally  regarded  as  of  no  oon- 
sequence.  Certainly  they  do  not  give  rise  to  any  cardiac  symptomi 
whatever,  and  as  a  rule  are  not  revealed  during  life  by  any  feigns.  From 
persona!  observation,  however,  I  feel  ¥i\irG  that  some  white  spots  or 
patches  on  the  pericardium  are  capable  of  originating  a  limited  fric- 
tion   sound    which,    luidcr   certain   circumstances,    might    be    mistaken 
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l>y  an  inexperienced  or  careless  investigator  for  an  early  eign  of  acute 
pericarditis. 

5.  In  mre  instances  what  may  be  called  ftyreign  hodm^  lying  free  in  the 
pericardial  sac,  bave  been  fonnd  at  n^cropsiea.  Some  of  them  have  Iteen 
soft  and  smooth^  vstrying  in  ^ize  from  a  pea  to  a  bean  ;  others  firm,  fibrous, 
occasionally  stratified,  or  calcified,  eitlier  in  a  central  nucleus  or  through- 
out— tho  so-cAilcd  mrditu  cakulL  These  bodies  have  been  regarded  as 
polypi  fietachcd  from  the  inner  surface  of  the  pericardium  \  or  as  reauUB 
of  fibrinous  or  ealtyireous  depositjs  alxmt  some  foreign  substance*  Tliey 
bave  never  been  diagnosed  during  life. 

6.  It  may  be  un-ntioned,  lastly,  that,  as  a  consequence  of  prolonged 
ehronic  pericarditis  in  extremely  exceptionii!  instances,  the  pericardium 
becomes  the  scat  of  extensive  calcareou.^  deptmi^  which  may  actnally  con- 
vert it  into  a  complete  odrifird  shrll  eurroutiding  the  heart;  and  the  change 
may  even  encroach  upon  the  Ctardiac  walls,  constituting  the  so-called 
**  bony  heart."  Calcified  spots  or  {mtches  in  connection  with  this  sac 
are  not  uncommon.  Although  these  conditions  might  be  suspected 
under  certain  circumsta.nces,  it  is  very  donbtfid  whether  they  can  be 
demonstrated  clinically  ;  yet  it  has  been  afiirmed  that  a  c^dcified 
pericardium  may  give  rise  to  a  peculiar  percussion  sound  of  an  osteal 
quality. 

Having  thus  disposed  of  changes  of  the  pericardiimi  which  are  almost 
exclusively  of  pathological  interest,  1  now  proceed  to  deal  with  those 
diseasea  which  are  clinically  important ;  ami,  taking  a  comprehen- 
sive survey,  they  may  be  indicated  as  follows : — -L  Acute  fibrinous  and 
aero- fibrinous  peiiearditis.  IL  Suppurative  pericarditis  —  Pyopericar- 
ditim.  IIL  Chronic  pericarditis  —  Chronic  efTusion — Pericardial  adhesions 
and  thickening.  IV.  Hytiropericanlium  —  Dropsy  of  the  pericanh'um. 
V.  If temo-  or  hii^matopericiirdium^Blood  in  the  pericardium.  VL  Pneumo- 
pericardium and  its  effecta — Gas  in  the  pericirdinm.  VIL  New  growths 
and  parasites. 

The  discises  just  enumerated  are  attendcfl  with  pathologic4il  eHects 
which  give  rise  to  well -recognised  abnormal  c«>nditions,  often  of  a 
very  pronounced  character.  These  conditions  not  only  afiect  the  pen- 
cardium  and  its  contents,  but  also  frequently  influence  neighbouring 
structures;  while  in  most  aises  they  are  revealed  clinically  by  well- 
marked  and  characteristic  physical  signs.  It  is  very  desirable  at  the 
outset  to  htu  c  a  definite  general  knowledge  of  their  nature,  and  of  the  signs 
to  which  they  severally  gi\'e  rise.  They  may  be  comprehensively  summed 
np  as — (i.)  abnormal  states  of  the  pericardial  surfaces  ;  {ii.}  accumulations 
of  fhiid  in  the  pericardial  sac  ;  {iii.)  accumulations  of  gas,  or  of  gas  and 
fluid  together;  (iv.)  pericarch'al  adhesions  of  various  kinds;  (v.)  thickening 
of  the  pericardium,  usuidly  associated  w^'th  adhesions.  It  must  be 
rem  em  h  ere  1 1  that  these  abnormal  physical  conditions  may  be  variously 
combined  in  par  tic  id  ar  cjises,  I  now  proceed  to  discuss  tfcse  several 
diseases  of  the  pericardium  cmimerated  iri  the  previous  paragraph,  and 
in  the  order  there  given. 


I    Acute   FIERINnirs   and   SERO-FTBRrNOUS   PERICARDmS.       ACDTl 
INFLAMAIATION    OF   THE    PERICARDIUM. 

Acute  inBammation  aiul  its  results  constitute  by  far  the  most  treq 
and  important  morl»id  conditions  of  the  pcriearflinm  with  which  we  hsiv 
to  ileal  in  niwlieal  practice ;  and  they  often  lead  to  serious  consequeijce 
both  ininicdiato  and  remote.  As  an  acute  atlection  pericanlitis  y;iri 
considerably  in  tlilferent  crises,  whether  as  regards  its  intensity  and  f»xten| 
the  rapidity  of  ilfi  progress,  the  nature  and  amount  of  its  pathological  pp 
ducts,  or  its  terminations  and  ultimate  efFoeta  ;  but  the  comphiint  nuii 
always  bo  luolvcd  upon  with  concern.  In  some  instances  it  may 
destTibeVl  as  stiluicnte  rather  than  acute,  but  there  i:^  no  line  of  den 
tion  between  the  two  cl hisses. 

Etiology  and  Pathology.— In  accordance  with  raodern  yiews  of 
relation  of  micro-organisms  to  acute  inflammatory  diseases,  it  may 
assumed  that  jxirticular  agents  of  this  nature  are  immediately  conceme 
in  originating  acute  pericarditis.     It  will  be  more  convenient  and  practic 
however,  in  the  first  instance,  to  point  out  the  circumstances  under  wKic 
this  alTection  occurs,  and  afterwards  to  try  to  ascertain  what   is  realli 
known  of  ita  bacteriology. 

It  has  been  customary,  from  an  etiologieril  point  of  view,  to  djf 
cases  of  acute  pericarditis  into  privmrt/  or  idlopathky  and  secofidaiy, 
former  include  those  which  cannot  be  referred  to  any  of  the  reoog 
causes  of  the  disease^  and  in  which  it  attacks  an  apparent!}^  healtiljJ 
subject.  Under  such  circumstancea  the  complaint  has  been  usuaHf 
attributed  to  cliill  of  some  kind,  but  ciises  thus  originating  are  proliablyj 
of  a  rheumatic  nature.  In  some  cases  called  irliopathic  the  patients  weitl 
drunkards,  or  were  sufTering  from  the  effects  of  privation.  In  my 
experience  I  have  never  met  with  an  instance  of  acute  pericarditis  which,! 
when  carefully  investigated,  could  not  bo  included  as  a  "secoDdarj*! 
event  in  one  or  other  of  the  etiological  groups  now  to  l>e  discussed. 

(a)  LiteHuuttic paiairdiik. — This  is  by  far  the  most  important  variety,] 
and  the  number  of  cases  coming  under  this  head  is  very  much  larger  I 
than  that  of  all  other  cases  put  together.     There  are  several  features  tol 
be  noticed  in  this  group,  and  in  their  discussion  I  propose  to  draw  atten- ' 
tion  to  some  interesting  and   practical  facts  observed  by  the  late  Dr. 
Sibson,  whose  article  on  **  Pericarditis,''  in  Reynolds'  Sijsfem  of  Medicine^ 
contains  the  outcome  of  extensive  personal  observations,  with  commentfi, 
many  of  which  are  noticed  or  quoted  in  the  following  p:iges.     The  definite  j 
connection  between  acute   rheumatism  and  pericarditis  has  long  beenl 
recognised.     The  pericardial  itiflammation  is  not  to  be  looked  iipon  as  a 
mere  complication,  litit  is  an  essential  part  of  the  disease.     The  freijuency  t 
of  the  association  has  been  very  differently  stated  by  different  wrilen^j 
and  doubtless  it  varies  under  different  circumstances*     In  rheumatic 
pericarditis  is  not  nearly  so  common  as  endocarditis;   Sibaon  fotmd. 
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latter  fully  three  times  as  frequent  in  thos«  which  ho  oTtserved-  Further, 
he  noted  that,  in  the  large  majurity  of  cases  of  peiiearditis,  endocarditis 
was  present  also.  The  bte  l>r.  Sturges  drt^w  special  atteution  to  this 
asBOciation  iti  children^  and  he  applied  the  names  frn-mdrn'mdiiu  or  cardifis 
to  the  coniliination,  which  he  reguided  as  exclusively  rhoumiitit\  Ho 
also  laid  down  the  piopoj^ition  that  *'  the  rheuimitie  heart  iuflantmation 
of  children  when  pericardial  is  always  endocardial  as  well,  und  when 
eiidocardiul  is  extrexnely  likely,  with  the  recurrence  of  rheuinatistii,  to 
involve  the  pericardium  also/'  My  own  experience  is  fidlj  in  accord 
with  the  oliservations  of  these  eminent  physicians,  and  the  elTects  of  a 
eomhi nation  of  pericarditis  and  endot;arditis  come  before  us  in  a  con- 
siderable pix>portion  of  the  cases  of  chronic  heart  disease  wluch  can  be 
traced  Uj  one  or  more  rheumatic  altaclvs  in  early  life. 

It  luis  heeu  stated  on  high  authority  that  pericarditis  of  any  kind  is  a 
rare  disciise  in  children  ;  and  the  complaint  has  heen  said  to  prevail  most 
frequently  in  middle  life.  More  recent  and  accurate  observations,  how- 
ever, have  shown  that  such  stjitements  are  quite  contrary  to  fact,  Sturges 
pointed  out  that  perieanJitis  is  very  common  iti  chddren.  He  noted  that 
"  out  of  100  fatal  cases  of  heart  disease  occurring  at  the  Children's  Hospital, 
Great  Ormoml  Street,  between  June  1881  and  April  Jt?92,  of  which  54 
were  of  rheumatic  origin,  and  46  due  to  other  causes,  in  6  ojdy  was  there 
no  evidence  of  pericarditis."  When  intnKbicing  the  discussion  on  Acute 
Kheumatism  at  the  meeting  of  the  British  Medical  Association  in 
1895,  Dr.  Che.idle  also  spoke  of  perieaiditie  as  less  and  less  frequent 
with  the  advent  of  pul>erty.  Certainly,  so  far  as  ray  own  experience 
goes»  vv'hile  pi epued  to  meet  with  rheumatic  pericarditis  at  any  age,  it  ia 
in  children,  growing  boys  and  girls,  and  young  adults,  that  I  have  found 
ib  necessary  to  be  more  i>articularly  on  the  look-out  for  the  disease,  and  I 
am  convinced  that  this  is  a  point  of  considerable  practical  importaiice* 
[Fide  arL  **The  Acute  Rheunuitism  of  (_  hi  Id  hood,"  vol.  iii.  p.  44.] 

Kheumatic  pericarditis  is  decidedly  more  common  in  males  than 
females,  but  the  exact  difference  caruiot  be  stated.  Sibson  found  the 
proportion  to  be  I  in  4  to  1  in  C  ;  and  he  explained  this  difference  in 
part  hy  the  inthieneo  of  ago  and  occupation  on  acute  rheumatism  and  its 
complications.  He  observed  that  one-half  of  the  males  and  more  than 
one  half  of  the  females  were  below  the  age  of  21  ;  while  two-tifths  of  the 
male  and  only  one  fifth  of  the  female  patients  w^cre  al>ove  the  age  of 
25.  Servants  fonned  fully  two-thiitla  of  the  female  jiatients  affected  with 
pericarditis  ;  and  three-fourths  of  the  servants  attacked  with  pericarditis 
and  endocarditis  were  be  Iowa  he  age  of  *2L  These  facts  Sibson  explained 
l>v  the  hard  oceupation  of  }>atients  of  this  class»  in  view  of  their  time  of 
life  and  constitution,  which  exposes  them  to  the  causes  of  acute 
rheumatism  and  its  attendant  inflammation  of  the  heart  Those  of 
tender  age  who  followeti  no  occupation  w^ere  not  attacked  with  inflsimma- 
tion  of  the  heart  with  anything  like  tlie  siime  frequeraey  as  young  female 
8er\ants.  Women  who  at  mature  age  followed  occupations  as  laborious 
as   that  of   the   young  servants  were  atiectcd  with  peiicaixlitis  in  but 


a  moderate  proportion,  and  in  a  comparatively  mild    form.       He  ton 

eludes — **  We  thus  see,  iJi  l>ri(-'f,  that  in  acute  rheumatism  affectinL' tbr 

femnlts  sex,   3^outh  with  lahoui-  is  nearly  always  attacked  or   (1 

with  etidociiiditis  or  pene^uditis,  or  both;  that  youth  ^vithout    I 

thus  attacked  with  coiiipirative  in  frequency  ;  and  that  mature  age  with™ 

labour   is  attacked  much  less   frerjuently  and   much  leas  severely  with  ^ 

inflammation  of  the  heait  than  youth  with  labour:" 

With  regard  to  males  Sibson  observed  the  follo^nng  facts: — Of 
laborious  woikt^ra  out  of  doors  attacked  with  perieaiditi*  only  I  iji  10 
was  below  the  age  of  21  ]  while  of  indoor  workei*3  thus  atiected  fl^^| 
three  fourths  were  below  that  age.  The  scale  was  entirely  reverad^^^l 
those  of  older  age.  Of  those  lal>ounng  out  of  dooi's  fuur-tiftha  were 
above  25 ;  wdiilo  of  those  workini^  indoors  only  one-sixth  were  abor^ 
that  age.  Sib^jon  writes  :  *'  We  here,  I  consider,  find  the  explanation  oC 
the  twofold  fact,  that  the  male  cases  of  f>cricarditis  usually  combined 
with  endocarditis  outnumber  the  female  cases  l>y  one-fifth,  and  that  the 
numlier  of  the  men  so  affected  above  tlu^  age  of  25  is  three  times  as  largt* 
as  that  of  the  women,  I  think  we  may  infer  that  excessive  Ial>our  in 
men  of  mature  age  is  a  frequont  cause  of  acute  rheumatism  having  a 
strong  tendency  to  pericarditis.'*  He  further  concludes  that  *'in  both 
sexes  the  same  causes  province,  under  like  conditions,  the  same  efTccu; 
and  that  a  ygtv  lai"ge  proportion  of  the  young  pei-suns  who  work  on  foot 
indoors  during  matjy  hours  daily  are  attacked  with  inflammation  of  the 
heart  wheji  itifected  with  acute  rheumatism,  while  a  vciy  small  proportion 
are  thus  attacked  of  the  men  and  women  of  mature  age  who  arc  engaged 
in  the  same  manTier." 

The   relation   between   the  severity  of  the  rheumatic   condition^  as 
seen    in   the   joints,  and  acute   pericarditis  must   next   bo   considered 
Sibson   noted   that  in  servants  attacked  with   pericarditis   the   6€V( 
of   the   joint   aflectton    in    the    great   majoritv  of  cases   bore    a 
relation  to  the  severity  of  the   heart  alTection.      Taking  all  cases  into 
account,    however,    this   rule    is    by  no   means   true   in  a  considerable  ^ 
proportion   of    themj    and    it   is   highly    important    to    remember   thatfl 
pericarditis    may    set    in    and     become    very    pronounced     while    the 
articular  compluint  is  comparatively  or  actual ly  mild  ;  and  it  may  even 
occur  alone,  or  come  first  of  the  rheumatic  series.    This  statement  applies 
particularly   to  children,  who  are   liable  even  to   carditis  of  rheumatic 
origin  with  little  or  no  joint  afl^ection  or  pyrexia.     Another  observation  H 
made  by  Sibson  is  that  in  about  half  the  Ciises,  when  the  pericardial  efTtt-  ™ 
sion  is  at  its  height,  the  joint  affection  tends  to  lessen  in  severity.     The 
number  of  articulations  involved,  and  the  implication  of  particular  joints, 
bear  no  relatii>n  to  the  frequency  of  pericarditis.     The  disputetl  question 
whether  it  is  more  prone  to  occur  during  first  or  subsequent  attacks  of 
acute  rhetmiatism  is  not  of  much  practical  significance,  though  the  general 
experience  is  in  favour  of  first  attiicks.     The  appearance  of  the  afiTection  B 
must  be  watched   for  during   each  attack,  whether   it   has  or   has   not  ^ 
previously  occurred,  unlt^ss  indeed  it  has  left  behind  ujiiversal  adhesion. 
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Sibson  Btabcd  that  proioua  rheimiaiic  ttttacks  favour  tlio  occurrence 
of  cndoranlitis  onich  moro  tluan  of  pcricjirditis,  and  tin's  is  in 
ucconlanco  with  my  own  experience.  A3  to  the  time  at  which  acute 
pericarditis  supervenes  in  the  course  of  a  rhcumalic  attack,  it  seems  to 
appear  in  a  cerlJiiii  proportion  of  cases — according:  to  Sibson,  about  one- 
eighth — at  the  very  beginnitig,  and  to  he  cuineideat  with  the  joint  affection; 
or,  as  ah'cady  stated,  it  may  even  precede  such  a  manifestation.  Not 
nricommotdy  it  appears  between  the  third  and  the  sixth  day  ;  and,  accord- 
ing tu  Dr*  tSeorge  Balfour,  most  cases  occur  within  the  first  Avcuk  of  tho 
rheumatic  onset.  In  nearly  one-half  of  Sil>sons  cases  signs  of  pericarditis 
were  ohserred  on  or  before  the  eleventh  day  of  the  illness.  On  the  otlicr 
hand,  the  complaint  may  not  he  revealed  for  two  or  three  weeks  or  more  ; 
and  in  seven  ont  of  sixty-three  of  Sibson's  cases  it  showed  itself  between 
the  twenty-fifth  and  sixty-third  day.  Moreover,  it  may  ftdlow  a  relapse 
of  articular  rhcimiatisni,  the  pericardinm  having  been  quite  free  from  any 
afTection  during  the  primary  attiick.  In  the  case  of  children  pericarditis 
may  arise  at  any  stage  of  the  rheimuilic  series,  hut,  accortling  to  Cheadle, 
most  often  it  conies  late,  in  association  with  recurrent  endocarditis,  when 
the  heart  is  already  hypertrophied  and  dilated  (t^ide  vol  iti.  p.  3i>), 

The  opinion  has  been  advanced  that  excessive  action  of  tho  heart,  set 
up  by  the  rheumatic  condition,  may  help  in  the  profluction  of  acute  peri- 
carditis. This  was  evidently  Sibson's  opinion  concerning  tho  relative 
severity  of  the  joint  artection  and  that  of  iiericarditis,  for  he  wiilea : 
"When  the  j(>int  alTection  is  Beverej  it  rafiy  call  forth  excessive  labour 
or  even  tumultuous  action  of  the  heart.  In  acute  rheumatism  inflamma- 
tion attiicks  the  fibrous  structures,  especially  if  these  Btructnreaare  unduly 
strained,  nud  the  increased  actioti  of  the  heart  may  therefore,  I  consider, 
induce  inflammation  of  the  fibrous  tissues  of  that  organ^  such  inilamma' 
tion  being  proportioned  in  severity  to  the  augmented  action  of  the  heart," 

Cold,  damp,  and  changeable  climate  and  season  have  necessarily  a 
marked  influence  upon  the  frequency  of  cases  of  rheumatic  pericarditis, 

(b)  luiuil  ptiimrJifis. — -The  association  of  acute  jiericarditis  with 
different  varieties  of  Bright's  disease  cannot  be  doubted,  but  statistics  seem 
to  show  that  the  frequency  of  this  form  depends  npon  certain  circumstances. 
Sibson  collected  a  large  luimher  of  cases,  from  various  sources,  of  renal 
disease  thus  classified,  and  found  that  pericarditis  occurred  in  8'1  per 
cent ;  hut  it  differed  materially  in  frequency  in  difTerent  countries,  the 
proportion  in  Germany  being  10  4,  in  France  only  3,  and  in  England  8'4 
jMjr  cent.  With  regard  to  it^  relative  frcqueiu\y  in  the  several  varieties 
of  Bright s  disease^  it  ap[)ears  from  Sibson*s  statistics  to  he  uncommon  in 
connection  with  acute  scarlatinal  nephritis  in  young  subjects,  but  frequent 
in  adults  who  snlfer  from  acute  Bright  s  disease,  as  well  as  daring  tho 
transitional  stage  to  the  large  wdiite  kidney.  When  the  latter  has  be- 
come estalilished,  however^  the  tendency  to  general  pericarditis  disappears 
almost  entirely ;  yet  it  may  occur  in  a  jwirtial  or  circumscribed  form. 
In  connection  Avith  the  contracted  granular  kidney  the  complaint  is  far 
moro  common ;  and  it  is  of  average  or  moderate  frequency  in  cases  of 
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lardaceous  disease.  It  has  also  been  stated  to  bo  especially  assodAtrd 
with  hiity  kidney.  Dr.  Georgo  llalfuur  regards  acute  pericarditis  as 
usually  a  late  [)!ioiiomoiiuii  in  renal  disease,  und  states  that  it  is  often  4 
precursor  af  faUil  uraemia.  Sibson  believed  that  over-action  of  the  heart 
increases  the  tendency  to  pericarditis  in  Bright's  disease,  as  well  as  th< 
•enbirgement  of  the  organ  associated  with  tho  grainilar  kidney.  He  »[ 
affirmed  that  groat  enlargement  tends  to  develop  p<irtial  into  geoend^ 
pericarditis. 

(t)  Penmrditis  from  tjrtenskm  or  iniijitum. —The  oeciirrenec  of 
carditis  as  the  result  of  extension  of  the  inflammatory  procem 
neighbouring  struct ures  is  an  important  fact  ;  and  my  ol 
of  cases  in  which  the  disease  has  thus  originated  has  led  me  to 
believe  that  they  are  more  frequent  than  is  generally  known.  In 
most  instances  it  follows  pneumonia  or  pleurisy,  more  particularly  when 
the  inliamniution  is  on  the  left  side.  It  spreatls  from  the  pleura  to  ll 
outer  surface  of  the  pericardium,  and  thence  penetrates  to  the  interior 
the  saCj  kiiulling  a  more  or  less  pronounced  periairditis,  Profe&scri 
Sh  at  tuck  hiis  recently  chilled  attention  to  the  frequency  of  the  associati^ 
of  pcriciirditis  with  pneumonia.  It  must  be  noted,  however,  that 
some  cases  in  which  these  combinations  of  acute  inffammatory  di^ 
are  met  with  in  the  chest,  the  |>erieardium  was  involved  first,  and 
it  the  inflammation  spread  to  other  structures  ;  or  the  wliole  of  them  ntay 
be  implicated  so  rapidly  that  it  is  difficult  or  impossible  to  determine 
where  the  inflammation  started.  In  exceptional  instances  the  procesi 
may  extend,  thiough  the  diaphi-agm,  from  the  peritonetira  to  the  peri* 
cardiura,  without  any  direct  cijmmuniciitlon  between  the  two  c^ivities*  It 
will  suffice  to  mtjntion  that  eases  are  now  and  then  met  with  in  which 
pencanlial  inflaomiation  is  set  up  by  some  neighl*ouiing  c^use  of  irrilJip 
tion,  apart  from  the  intiammatijry  diseases  just  considered;  8Uch  as  al>dca^ 
aneurysm,  enlarged  glands  or  tumours,  or  bone  disease. 

(d)  Traumaiw  ami  perforatu-e  permirtiitu, — These  two  forms  may  be 
considered  together.  They  are  of  very  rare  occurrence,  and  I  cannol 
spctik  of  them  from  personal  knowleilgo.  The  chief  injuiies  from  without 
which  may  cause  pericarditis  arc  a  blow  or  contusion  over  the  precordial 
region;  fractured  ribs;  penetrating  wounds  by  sharp  instrnments  or  gun- 
shot wouuils,  and  lesions  produced  by  way  of  the  oisophagus^  esfKjeially  by 
foreigti  bodies,  purposely  or  ac^^iden tally  swallowed,  which  may  actually 
perforate  the  peric^irdium,  or  even  gain  access  into  its  cavity,  or,  remaining 
lodged  in  the  gullet,  may  injure  the  adjacent  pericardium:  examples  of 
such  bo^ltes  are  false  teeth,  needles,  or  fish-bones.  Perforative  pericarditif 
may  residt  from  the  bursting  c^f  any  neighbouring  abseesis  into  the  s>vc, 
whether  associated  with  the  bronchial  glands,  bone  disease,  or  other  like 
conditions  ;  or,  in  very  exceptional  insUtnces,  a  communication  may  be 
established  from  an  empyema,  from  a  phthisical  cavity,  or  from  the 
oesophagus  if  it  be  the  scat  of  ulceration  or  new  growth.  Still  more 
rarely  the  contents  of  an  alMlomin;il  abscess  find  their  way  through  ibe 
diaphragm  into  the  pericardium  ;  and  oven  a  gastric  ulcer  has  perforated 
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its  walls.  Iti  iill  those  cases  definitely  irritating  or  septic  materials  of 
different  kinds  gain  access  to  the  i>erieardial  sac. 

(^)  Pt^ricardUis  sinmdurtj  to  cardiac  r/r  {tatiic  disense, — A  separate  group 
may  tw  recognised  of  eases  in  wliicli  acute  perictarditis  is  secondary 
to  some  alfection  of  the  heart  itself,  or  of  the  arch  of  the  aorta.  As 
alnyidy  pointed  out,  this  atlection  and  endocarditis  frequently  occur 
together  in  rheumatic  causes.  It  seems  probable,  moreover,  that  intlamma- 
tion  |irimarily  invoivinf^  the  endocardium  may  traverse  the  m^'ocaidium, 
so  as  uUimate!y  to  implicate  the  pericardium  as  well ;  and  this  applies 
Ijaitieidarly  to  infectitms  endixarditis.  Myocarditis  itself,  especially 
if  enduig  in  8Up|Juration,  may  likewise  originate  fjcri carditis,  quite 
ajmrt  from  the  buratijig  of  an  abscess  of  the  walls  of  the  heart  into  the 
sac.  Among  very  rare  causes  may  be  mentioned  cardiac  aneurysm, 
or  intra- jiericardial  aortic  aneurysm.  With  regard  to  chronic  diseases 
of  the  lieart,  pericarditis  hits  now  and  thru  appeared  in  Leases  of  val- 
vular atlection,  cluctiy  aortic,  especially  when  associated  with  cardiac 
hyi>ertrophy  ;  hut  the  comieetion  Ivetween  these  conditions  is  not  very 
clear,  and  it  seems  to  me  that  on  careful  investigation  of  stich  cases 
some  more  definite  catisc  of  the  pericardial  inflammation  would  probably 
bo  found. 

(/)  PnicardUh  oisaeiakd  vilh  iuw  growths, — The  chief  kinds  under 
this  head  are  malignant  and  tuberculous  pericarditis.  The  former 
chiss  of  groivths  may  be  situated  iri  the  heart,  the  pericardium,  or  both  \ 
and  no  practical  distinction  can  lie  drawn  between  them.  Tuberculous 
pericanlitis  is  proUd>ly  more  frequent  than  is  usually  supposed,  and  should 
not  be  ftu'gotten.  When  the  intlammation  is  set  up  in  chronic  phthisis, 
apart  from  the  bursting  of  a  vonuca  into  the  sac,  it  is  essentially  a  slow 
process  ;  hut  in  licnie  lubereulosis  or  very  active  phthisis  it  may  certainly 
lie  acute.  In  very  exceptional  cases  pericarditis  seems  to  be  the  main 
tulKTculous  manifestation,  and  it  is  tben  rather  subacute  in  its  onset  and 
mode  of  progress, 

{{j)  Sf'pti  periotrdifk. — This  variety  deserves  separate  recognition, 
as  it  may  arise  in  all  kinds  of  general  septicemia  and  pyamiia ;  though 
imder  such  circumstances  the  pericardium  is  far  less  frei|ueiitly  atfeeteil 
than  the  pleura.  Septicamiia  associated  with  puerperal  conditi<in8  and 
acute  necrosis  of  bone  have  to  be  especially  remembered  in  this  con- 
nection. 

(h)  PrrimrdUk  assodakd  with  miscdhineous  general  disi'a^es  arid  Mood- 
stnk^.' — It  will  snftice  under  this  heading  to  draw  attention  to  the 
fact  that  in  exceptiotial  instances  acute  pericarditis  occurs  as  a  complica- 
tion of  some  of  the  aciUe  specific  dise:ises,  jwirticularly  scarlatina  {most 
commonly  during  the  peri<Mj  of  desquamation,  when  it  has  been  attributed 
to  rheumatism  or  renal  disease),  measles,  and  small-pox  ;  rarely  of  enteric 
fever,  typhus,  diphtheria,  erysipelas,  cholera,  severe  malarial  fevers, 
acurvy,  purpura,  ami  hiemophilia ;  in  these  last  conditions  it  is  probably 
eeoondary,  in  some  cases  at  51  ny  rate,  to  pericardial  hspmorrh^ge  :  it  may 
occur  exceptionally  in  the  gouty  state  j  and  in  diabetes. 
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Bacteriology  of  acute  perlearditts. — On  a  compreliensiTe  sttr%TBf 
of  the  otioly^iciil  groups  just  cotiaiilereil,  the?  relations  of  niicroorgaiiismi. 
tcj  the  iriHammatory  process  can  io  raMiiy  instances  be  clearly  reco^iii&ed 
on  general  groimda.  Such  organisrus  have  also  been  freqtiently  demon- 
strated in  the  iriHamnuUory  prodnets  and  in  the  pericardiutii  itself.  Al 
the  same  time  it  cannot  be  said,  so  far  as  present  researches  go,  that| 
they  are  in  any  way  specifically  relatal  to  the  diseiise.  The  notion  seeir 
to  bo  gaining  ground  that  the  rheumatic  process  is  due  to  a  s[>e<:ific 
bacillus,  to  the  direct  action  of  which  the  pericanlitis  would  in  this  ca«e 
be  attributfible  ;  but  I  am  informed  on  the  highest  authority  that  up  to 
the  present  time  no  such  organism  has  been  demonstrated.  The 
organisms  usually  found  are  thuso  ordinarily  associated  with  the  inflam- 
matory process,  namely,  different  kinds  of  streptococci  and  staphylococci. 
In  cases  following  pneumonia  the  pneumococcus  nia^'  be  present, 
and  it  has  also  been  found  independently.  Tubercle  bacilli  have  beea 
demonstrated  in  tuberculous  pericarditis. 

Morbid  anatomy. — The  changes  which  occur  during  the  progress  of 
acute   pericanlitis  are   similar  in   tlu3Jr    general   nattire   to    those    which 
characterise  inflammation  of  other  serous  membranes.      It  is  eu&toniaiy  to-^f 
describe   the  disease  as    following    successively   the    stages    of— (i)    Iih" 
creased  vascularity;  (ii.)  Fibrinous  exudation;  (iii.)  Fluid  effusion;  (tv,) 
Absorption;  and  (v.)  Adhesion.     These  stages,  howeverj  cannot  always 
l>e  definitely  recognised,  and  in  many  instances  they  nni  more  or  less  can- 
currently.     Mttreover,   the  pericardium   itself   is   often   involved   in   the  I 
inflammatory  process.     It  will  be  expedient,  in  the  fii:st  place,  to  describe 
individually  the  changes  which  take  place  duiing  the  progress  of  a  pro- 
nounced  case  of  acute  pericarditis ;  and  afterwards  to  point  out  the  mohJ 
important  aspects  under  which  they  are  presented  in  practice, 

(i.)  Hyperseraia,  or  increased  vascularity,  no  doubt  constitut^^  the 
earliest  change  in  acute  pericarditis.  It  involves  the  serous  lining  of  the 
sac  aud  the  subserous  tissue,  and  is  accomj>anied  with  more  or  less 
parenchymatous  swelling  of  the  membrane*  In  its  lesser  degrees  the 
hyperaemia  is  reveale^l  by  a  fine  network  of  vessels  ;  but  in  its  more  pro- 
nounced form  the  surface  is  extonsi\'ely  and  uniformly  red,  the  rednes$ 
being  either  bright  or  dark.  Sibson  described  the  appearance  as  follows: — 
**  When  the  sto^ace  of  the  heart  becomes  inflamed,  a  hlush  of  fine  vessels, 
consisting  of  a  velvety  network,  appears  on  the  surface  of  the  organ,  and 
especially  over  the  larger  coronary  vessels  at  the  base  and  septum  of  the 
ventricles.  The  inner  surface  of  the  }xiricjirdial  sac,  wherever  it  re§ts 
upon  the  inflamed  heart,  kindlas  also  into  a  blush  of  fine  vessels.  The 
surfaces  of  the  heart  and  sac,  instead  of  being  smooth  and  glistening,  ^ 
become  dull  an<l  velvety."  Sometimes  minute  hiemorrbages  are  oliserveil,  H 
especially  around  newly-formed  vessels.  The  hypeneniic  condition  is  of 
short  duration,  it  may  last  Init  a  few  hour's,  and  then  either  subsides  or  is 
concealed  by  exudation.  As  a  matter  of  fact  it  is  seldom  seen  at 
necropsies,  and  usually  only  in  pericaiTlitis  connected  with  Bright  s  disease. 
It  is  said  to  l>c  generally  less  marked  in  elderly  and  cachectic  (>erson& 
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(ii)  The  deposit  of  fiLrinous  extidation  or  inflnmmntory  lynipli  is  an 
irivarkble  accompaiiimeiifc  of  acuto  peiicarditis ;  though  ilH  f|iiantity, 
extent,  mode  of  arniogcnient,  and  exact  tharaeters  vary  much  in  dittererit 
casas.  As  a  ruk%  it  u  observed  Ijoth  over  the  surface  of  tlic  heart  and 
the  interior  of  the  poric^irdial  sac.  In  some  instances  there  are  merely 
a  few  sbreds  about  the  root^  of  the  gre^'it  vessels ;  in  others  a  thin 
film  or  ccMiting  forms  at  ditleri^nt  spots,  especially  on  the  viseend  surface; 
or  a  more  or  less  thick  and  stratified  layer  covers  Ixjth  surfaces  exten- 
sively tjr  univei-saliy,  ii.n\\  is  often  very  almoLlant.  Owiii^  to  the  in- 
cessant movements  of  the  heart  the  Hrran^enjent  of  the  exudation  is 
often  peculiar.  It  very  rarely  presents  a  smooth  suiface;  and  in  the  large 
majority  of  cases  it  exhibits  an  alveolar,  reticular,  or  honeycomb  piittern* 
Sib^^on  thus  well  describes  the  appearance: — ^'*  Where  the  two  sur^faccs 
touch  each  other,  the  soft  lymph  is  drawn  into  threiuls  and  little  poirjted 
ridges  and  prominences,  and  wronght  iiUo  a  network,  so  that  when  ridges 
and  prominences  are  j resent  on  the  heart,  ridges  or  pri»ndtieitce?3  are 
present  on  the  irnier  surface  of  the  pouch  lying  upun  it,  and  when  a 
network  of  lymph  covers  the  heurt,  a  network  of  lymph  lines  the  corre- 
sponding s;ic.  The  constiint  play  of  expansion  aud  contraction  of  the 
heart  alternately  stretehe.s  and  relaxes  its  coating  of  lymph,  so  that  its 
surface  resembles  a  honeycomb  in  structure."  Laenncc's  well-known 
and  ofi-ijuoted  comparison  likens  the  appearance  to  that  presented 
on  suddenly  seiwiratiTig  two  smooth  pieces  of  wood  between  which  a 
.small  pit  of  butter  has  been  forcibly  compressed.  It  hfis  also  l)eeu 
eddied  the  **  breiuband  butter  h'ke  *'  appearance;  or  jt  has  l>een  likened  to 
tripe.  It  must  bo  noted ^  however,  tbut  the  lymph  does  not  always 
present  this  kind  of  arrangement  ■  it  may  exhibit  a  shaiigy  or  villous 
burface,  or  peculiar  characters,  to  which  such  names  as  ntr  hir.snhtm, 
ci/r  tomriitt^i^im^  etc.,  have  been  apjilierL  When  abundant,  it  is  said  to 
accumulate  m  large  masses  in  the  auriculo-ventricular  groove  and  about 
the  auricles.  Shotdd  there  be  much  lymph  associated  with  fluid  its 
surface  is  covered  with  floating  shaggy  processes,  which  sometimes  have 
a  mammillate^^  aspect  Oec^isionally  fibrinous  papilhe  or  bands  pass 
across  lietween  the  opposing  surfaces  of  the  pericardium  and  these  may 
even  form  partitions. 

The  lymf>h  exuded  in  pericarditis  is  usually  of  a  whitii^h  yellow, 
yellowish,  or  reddish  colour ;  but  it  nuiy  he  brownish.  In  a  \evy  short 
time  a  fine  network  of  vessels  is  developed  in  its  substancej  and  not  un- 
commonly spots  of  haemorrhage  are  present,  or  the  whole  exudation  may 
be  deeply  stainetL  In  connection  with  purpura,  scurvy,  and  idlied  bhuiti 
diseases  alternating  layers  of  blorKi  and  lymph  arc  now  and  then  observed. 
In  consistence  the  material  is,  i\^  a  rule,  sonn^what  firm  and  elastic,  hut  it 
may  present  diflereirt  degrees  of  softness  clown  to  that  of  an  almost  liqvud 
jelly;  Not  infrequently  it  is  mixed  with  serous  fluid.  In  exceptional 
instances  of  a  low  type  it  has  been  descriWd  as  granular,  crund>liiig,  or 
l>oggy.  At  first  the  exudation  can  be  readily  sepiirated  and  peeled  off 
from  the  surface  of  the  membrane,  but  after  a  while  it  becomes  more 


L 


yAp 


SVSTEAf  OF  MEDICINE 


adherent  raid  ilifTlciilt  to  detach-      In  strtieturo  it  consists  of   cofigtilat*^ 
fihrin  untl  cell  eleiiR^nts,  the  latter  cliiefiy  ooriipying  the  dt*eper  Uver 
When  the  material  is  very  soft  the  cells  arc  in  great  aVuiii dance.  aiM 
at   the   same    time   molecular   disintegration    has    taken    place.        Mk 
organisms  of  ditferent  kinds  may  be  found  in  the  exudation, 

(iii.)  There  can  be  no  dotibt  that  in  not  a  few  cases  of  acute 
carditis  there  iss  little  or  no  fluid  fiTusiun  ;  a  form  of  **dry  pericanlitts* 
lir'in'4  met  with,  whieh  ean  ]>e  rofo^iised  clinically.     In  such  cases  ver 
rapid  adhesion  miiy  take  place  between  the  visceral  and  parieUil  surface 

even  over  an  extensive  area  ; 
lymph  being  thick,  sticky,  gclatinou 
and  specially  agghiti native.  8turg 
drew  iJartieiilar  att^^ntion  lo  this  cour 
of  events  iu  chiblren,  Oceasiorudly  , 
kind  of  network  of  fibrinous  str 
pisses  between  the  adjajt^ent  surfaotsi^n 
the  raeshea  of  which  are  fillip]  with 
serum.  As  a  nile,  however,  diinng 
the  pi'ogress  of  an  attack  of  acute  \Kn- 
carditis,  where  there  are  no  adhesiofis, 
an  rfi'nsion  of  fluid  tikes  place  into  the 
perieaidial  sfic,  separating  its  parieta 
anil  visceral  layers.  Efiiisitm  may  m-^ 
deed  supervene  after  the  formation  of 
early  soft  adhesions,  sometimes  limited! 
to  one  aide  \  or  when  the  sac  is  i>artially 
filled  with  heavy  gelatinou'^^  masses  of 
^v^'*^  K.  JEM^^.  lym|»h.  The  average  quantity  of  fluid 
y  is  from  8  to  12  ounces,  but  it  jmy 
range  from  an  ounce  or  two  to  two 
or  three  pints  or  more — Bfdfour  says 
"several  pints."  The  amount  of  fluid 
eft  us  ion  is  by  no  means  in  projx)rU*oa 
to  that  of  the  fibrinous  exudation,  and 
the  result  of  the  iiiHamniatory  pn> 
cess  may  chiefly  be  evidenced  by  either 
one  or  the  other.  It  is  in  rheumatic 
peritmrditis  that  hirgo  accumulations 
usually  occur,  and  the  effusion  then  generally  collects  and  increases  rapidlr, 
often  re?iching  its  acme  in  two,  three,  or  foiu*  days  (Sibson).  In  opposition 
to  this  stsitement  Dr.  John  Hroadbrnt  affirms  that  *' it  is  the  exception 
rather  than  the  rule  to  find  effut^ion  of  any  extent  in  cases  of  peric^inlitisof 
rheumatic  origin,"  I>r.  Church  seems  to  be  of  the  same  opiru"on 
"Acute  Khcnmatism,"  vob  iii,  p.  16];  and  Dr.  Cheadle  states  that  ill 
children  the  efTusion,  though  fluctuating  in  amount,  is  never  very  largc^ 
and  is  usually  rcabsorlicd  quickly.  In  my  exjx'rienee,  cases  of  rheumatic 
pericarditis  have  differed  very   much   in   the   quantity  of  ctfusioa 
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Bright^s  disease  the  quantity  is  often  very  small.  Aliuudant  ctrii^ion  is 
likely  to  !>e  met  witli  in  scorbutic  cases,  and  in  these  as  much  as  five 
pints  has  been  recordetL 

The  eirusion  in  acute  peritaitiitis  is  generally  i*i  a  serous  or  sero- 
fibrinous character,  and  yellowish  or  gi'eenish  iti  colour ;  it  is  most 
commnnly  briij;ht,  clear,  and  transp^irent ;  Imt  may  present  fimall 
fibrinous  particles  or  Hakes  in  suspension,  or  be  opalescent,  or  even  more 
or  less  cloudy  and  opaque.  Occasionally  it  is  brownish  or  reddish. 
The  8[)ecifi€  gravity  averages  about  1018.  Under  certain  circumstances, 
as  whi-n  iMiricarditis  is  associated  with  pvu'])Un»  or  scurvy,  the  elliision 
is  ol>viously  mixed  with  more  or  less  bltMnl  or  its  colouring  matter — 
**  hamiorrhagic  jwricarditis."  The  cases  in  which  the  inflanmiation  leads 
to  the  formation  of  ]ius  will  be  separately  discussed  ;  and  it  will  Buffico 
to  state  further  that  in  very  rare  instances — of  which  there  is  an  obvious 
explanation  in  the  presence  of  some  general  septica-mic  condition,  the 
effects  of  neigbbouring  gangrene  or  malignant  dise-ase,  or  the  entrance 
of  air  cont4iining  septic  micro-organisms  into  the  sac  —  its  contents 
nndergo  a  putrefactive  change,  and  liccome  "  ichorous,**  foul  in  appearance 
and  odour,  or  actually  stinking* 

It  will  be  convenient  in  the  present  connection  to  discuss  briefly  from 
a  general  jK>int  of  view  the  immediate  effects  of  pericardial  effusion  npon 
tlie  sac  itself  and  its  contents,  as  well  as  upon  neigh boujing  structures, 
clfects  which  are  met  with  by  far  mo»it  frequently  in  crises  of  acute 
pericarditis ;  and  at  the  Siime  time  to  point  out  the  changes  w  hicb  the 
iTvflamniatory  process  is  apt  to  sot  up  in  the  pcrit'ar*Jium  and  heart, 
and  which  tend  more  or  less  to  influence  and  modify  these  effects. 
Obviously  they  nuist  vary  considerably  in  nature  and  degree^  accorfling 
to  the  amount  of  the  fluid  accumulation,  and  the  rapidity  of  its  collection. 
The  fact  must  be  acknowledged  that  a  certain  (juantity  of  efltision  is  some* 
times  found  in  the  pericardium  at  the  autopsy,  it  may  be  as  nnich  as  G 
or  8  ounces,  wkich  had  not  given  rise  to  any  evident  disturbance,  and 
was  not  detected  dnring  life.  In  all  such  cases,  however,  which  have 
come  under  ray  personal  observation,  there  has  been  every  reason  to 
believe  that  the  eftiision  had  taken  place  shortly  before  death,  from 
obvious  canscs,  and  ustmlly  under  circumsUinces  rendering  adequrtie 
physiical  examination  imj>ractieable ;  and  no  doubt  it  is  often  increasetl 
by  trausudati«»n  of  serum  from  the  vessels  after  death. 

Beginning  with  the  pericardium  itself,  when  a  collection  of  fluid 
exceeds  a  certain  quantity  the  sac  necessarily  becomes  more  and  more 
distended,  in  proportion  to  its  amount,  and  at  the  snme  time  stretched 
and  thinned,  so  far  as  the  normally  tough  and  firm  parietiil  pericarrhnm 
will  permit.  AVhen  acute  pericarditis  \vd&  lasted  for  sonuj  time,  however, 
and  the  structures  fonning  the  walls  of  the  sac  itself  aie  involved  in  the 
inflammatory  process,  they  become  more  or  less  swollen,  thickened^  soft, 
and  yiehling ;  so  that  the  pericardium  becomes  capable  of  far  greater 
distension  than  in  its  natural  state.  As  the  fluid  accimruhites  in  in- 
creasing quantity  the  sac  undergoes  changes  in  form,  which  have  been 
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vrell  described  and  figured  by  Sibsori.     Wben  artificially  distended  wii 
15  ounces  of  l^uld,  he  noted  that  the  pericardium  became   pyramidal 
pear-shdpcd^  and  in  more  detailed  description  he  writes  :    **  It    is  fonD( 
so  to  speikk,  of  a  larger  and  a  smidler  sphere,  the  smaller  one  resting 
the  top  of  the  hirger.     The  larger  and  lower  sphere  contains    the  hi 
the  ascending  vena   cava,   and   the  pulmonary   veins;  and    the   smalli 
sphere  holds  the  great  vessels.     The  distended  sac  occupies  the  whi 
centre  of  the  chest,  filling  up  the  space  between  the  sternum  in  front 
the  spinal  column  iMdiind,  and  extending  acrtjss  the  cbost  from  a  lit 
within  the  right  nijjple  to  a  little  beyond  the  left  nipi>Ie.      The  whole 
is  lengthened  ;  its  smaller  end  reaches  upwards  almost  to  tlie  tup  of 
sternum ;    and   its   tloor,    being  formed    by   the   central    teiidou    of 
diaphragm,  presents  a  large  s[}heriL'al  prominence  that  bulges  downwards 
into  the  abdomen,  occupies  the  epigastrium,  and  reaches  as  low  as  theta 
of  the  ensiform  cartilage  and  the  lower  edge  of  the  sixth  costal  cartil 
This  description  will  apply  to  the  shape  which  the  pericfirdiiim   usu 
assumes  when  distended  with  fluid  from  jmthological  causes  ;   but  w 
owing  to  inflammatory  changes  in  the  walls  previously  referretl   to,  \^i^^ 
give   way   further,   the  form  alters   considerably.     **As   the   sac  cannot 
expand  to  a  material  degree  either  upwank  towarila  the  neck,  or  down- 
wards towards  the  abdomen,  it  yields  sidew^ays  and  l>ackwai-ds,  and  widens 
to  the  right  and  especially  to  the  left'*  (Sibson),     Under  these  circni» 
stances,   in   short,  its  w^idth  becomes   decidedly   dispro|x>rtionate  to  \\^ 
height^  and  it  loses  its  pyramidal   outline,  becoming  in   extreme   case* 
almost  gloljulan 

The  secondary  changes  of  the  heart  and  great  vessels  which  may 
supervene  in  acute  pericarditis,  as  well  as  the  effects  of  a  considcMhie 
effusion  of  any  kind  on  these  structures,  must  be  discussed  in  some  detail; 
and  in  individual  eases  they  should  ;dways  be  borne  in  mind,  and  caret iilh 
studied  from  a  cltnic^vl  point  of  view.  On  these  matters  there  ai*e  impori&nt 
differences  of  opitnon,  and  they  have  given  rise  to  much  controversy. 

There   can    be    no  doubt   that   inflammatory  changes   beginning 
the  pericardium  are  apt  to  extend  to  the  muscular  tissue  of  the  h< 
itself,  and  this  tissue  may  also  undergo  an  acute  degenerative  change. 
These  lesions  are,  spejiking  generally,  proportionate  to  the  intensity  and 
dumtion  of  the  pericarditis;  but  they  are  most  frequently  met  with  in 
the   hiemorrhrigic    and    piu'ulent    varieties.       They    are    naturally  moro^f 
pronoimced  in  the  superficial  layers,  but  may  gradually  extend  throtigb^^B 
out  the  entire  thickness  of  the  walls.     The  degenerative  changes  sorae 
times  attain   a    high    degree,  even    in   wholly  acute    cases.       AMiethtT 
the  inflammatory  process  may  extend   from  the   pericariliura   through 
the  cardiac  walls  to  the  endocardium  is  difHcult  to  detemiine  jxMitivciy* 
but  I  think  it  is  highly   proh:d)le.      The  changes  in  the  heart   dssiief 
have  been  attributed,  not  only  to  extension  of  the  inflammation,  but 
also   to  persistent   high  bodily  temperature,  and  to  the  eircuhition  of 
toxins  in   the  blood.     Degeneration  has,    moreover,   been  supposed  lo 
result    from    the    inflammator}'  products  pressing   upon    the    coron&ry 
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arteries,  and  thus  itnpeding  the  norrnn-l  distribution  of  hhiod  to  the 
cardiac  walls.  Pcrirardial  effusion^  huwever  ahimdani,  has  no  direct 
intinence  upon  tlio  struetnrG  of  the  inuscular  tissue  uf  ihe  heart.  It 
must  be  noted  th,*t  t)ie  nerves  distiilmted  to  the  surface  of  the  heart 
and  great  vessels  may  be  involved  in  the  inflaramutory  process. 

l>r.  John  Broadbent  maintains  that  considerable  dilatation  of  the 
heart,  especially  of  the  right  ventricle,  occurs  during  pericarditis ;  add  he 
has  brought  forward  c^i^cs  to  prove  thut  the  pliysieal  signs  usually 
attributed  to  perieurdial  eftusion  are  really  due  to  this  eondilitJii.  Tliat 
such  a  dilatation  does  lake  place  in  some  instiiices  is  indisputable, 
especially  when  extensive  adhesions  have  rapidly  formed  ;  but  my 
experience  is  cerUiinly  oppjsed  to  the  supposition  that  it  is  usuidly  an 
immediate  result  of  {wricarditis,  or  that  it  is  apt  under  these  circumstances 
to  be  mistaken  for  ellusioii. 

What  is  the  mcale  in  which  the  fluid  collects,  and  what  position  docs 
the  heart  assume  within  the  sac?  These  questions  have  been  the  subject 
of  special  eontrtiversy  ;  and  although  to  some  writers  they  present  no 
dithculty,  and  are  unhesitatingly  answered  in  a  particular  way,  without 
reservit,  1  must  confess  that  in  my  own  clinical  experience  of  individual 
instances  I  have  not  always  found  them  easy  of  solution.  It  "vvill 
be  convenient  at  the  outset  to  ex|>lain  Sibson's  later  views  on  this  subject, 
and  some  of  his  remarks  deserve  to  be  quoted  at  length,  De^^cribing  the 
mode  in  which  Huid  collects  in  the  pericardium,  he  w^ rites  :  '*  At  fiist  it 
falls  into  the  bai  k  jmrtof  the  sjic,  but  as  it  increases  in  qnantity  it  makes  a 
spiice  for  itself  between  the  floor  of  the  pericardium,  which  it  depT-esses, 
and  the  lower  surface  of  the  hearty  w^hich  it  elevates ;  .  ,  .  and  the  result 
of  this  is  to  dispkce  the  apex  and  Imdy  of  the  organ  an<l  its  great  arteries 
upwards  and  forwards."'  He  adds:  "The  heart,  elevated  by  the  fluid 
bet  wren  the  under  surface  of  the  ventricles  and  the  base  of  the  pericardium 
to  a  degree  prnponiunerl  to  the  amount  of  the  fluifb  leaves  the  broader  part 
of  the  chest  below,  and  ascends  into  the  narrower  jiart  of  the  chest  al>ovc." 
In  another  place  ho  wTites :  "The  distension  of  the  pericarfbum  with 
fluid  prof luces  two  other  effects  on  the  heart,  (n)  The  heart  is  heavier 
than  the  fluid  in  which  it  plays,  and  its  ventricles  consei|uently  tend  to 
sink  bit ek wards  so  that  the  left  ventricle  rests  upon  the  posterior  w;dl  of 
the  j^eritmrdium.  {h)  The  other  effect  of  pericardial  distension  on  the 
heart  is  the  lifting  or  tilting  upwanls  of  the  organ  within  the  ssic.  The 
heart  is  att^iched  by  its  great  vessels  to  the  posterior  and  upper  part  of 
the  sac,  and  the  whole  orgtin  therefore  tends  to  shrink  upwanls  and 
gm  V  i  tate  l)ac  k  waril  s  t o ward  s  i  ts  poin t  s  of  attachment.''  Si  bson  eo n  c  I  uded 
that  the  natnrjtl  ettect  of  this  gravitation^  shrinking,  and  upward  displace- 
ment of  the  heart,  owing  to  great  accumulation  of  fluid  in  the  sac,  if  not 
modi  fled  by  other  agencies,  would  be  to  cfuise  the  interposition  of  a 
layer  of  fluid  between  the  front  of  the  heart  anrl  the  anterior  wall  of  the 
chest.  He  aflirmed,  however,  that  in  practice  this  is  not  usually  the  c^ise 
over  the  mass  of  the  ventricles,  though  a  layer  of  fluid  covers  the  lower 
part  of  the  right  ventricle. 
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The  fiii^placemeiit  of  the  a]>ex  of  the  heart  upwards  and  outwards  ij 
cases  of  pericardial  ciribiion  \yii&  foniierly  tiiiight  as  an  indispti table  fa( 
\\y  moat  authors  at  the  present  day,  however,  though   not   by  all,  thi 
doctnue  is  regarded  an  a  mistake.     The  genei'al  opinion  is  that  the  fluidj 
crilleets  towai'ds  the  front,  and  that  the  heart,  buitig  heavier  ihaii  lh< 
iiuicl,  fulls  or  sinks  backwards,  away  from  the  anterior  thomcie  wall;  ih< 
ventricle^,    right  auricle,  and  great  ve.ssels    being  successively    coveri'di 
from  below  upwards,  and  thus  sepai'afced  from  the  j>arietal  |>ericanliuinj 
Some   writei-s  have  maintained   that  an  eftnsion  first  collects  al>oiit  th( 
base,  which  is  turnefl  dtiwn wards,  the  hetirt  lying  rather  more  horizontal 
than  normak  and  the  ajjex  turned  outwards  ;  Imt  this  piirt  is  described  ai 
deseendiitg  when  the  diaphragm  is  pns^be<l  down  by  the  effusion. 

Another  opinion  is  that  the  position  of  the  heart  is  not  altenxi 
This  is  the  opinitui  of  Dr,  William  Kw^art  (U*)»  wdio  affirms  that  the 
apex  will  bo  found  in  the  usual  situation  at  any  rieeropsy  on  a  case 
uncomplicated  pericardial  elTiision ;  and  that  wliilst  the  heart  has  pre^- 
served  its  ntum.d  situation  the  floor  and  the  sides  of  the  pcncanlium  have 
receded  frf>m  it.  Dr.  l^wart  regiirds  the  impossibility  of  any  elevation 
of  the  apex  ti^  almost  self-evident.  He  writes  :  *' Slight  mechanical  <iiii- 
placement  mii^ht  conceivably  be  brought  about  Vjy  one  circumstance  only 
— the  lifting  by  the  distended  periciirtlial  sac  of  the  tracheal  biftircation 
and  of  the  bronchi,  and  wTth  them  of  the  pulmonary  veins  and  of  the 
heart.  Fructicidly  this  nso  is  very  inconsiderable,  and  moreover  it  does 
not  directly  influence  the  ventricle.  On  the  other  hand,  we  iniMt 
remember  thut  the  heart  is  tethered  to  the  bottom  of  the  pericardium  by 
the  attachment  of  the  inferior  vena  cava  to  the  foramen  tjiiadratuni  in  the 
central  tendon,  and  that  the  considerable  det^cent  of  the  diaphnigm  must 
depress  the  level  of  the  right  auricle  and  lend  to  depress  the  apex,  isr 
from  allowing  it  to  rise.  I  have  in  some  cases  detect etl  a  low^ering  of  the 
heart's  apex  in  pericardial  effusion,  and  with  it  a  more  median  {>ositionuf 
the  heart,  which  then  tends  to  hang  more  vertically  from  the  aortic  aix'h, 
the  latter  Ijeconii ug  slightly  straightened/* 

The  late  Dr.  Sturges,  in  summing  up  the  opinions  just  discussed, 
expressed  his  belief  that  '*  though  apyiarontly  conflicting,  they  are  in  factr 
reconcilable.  They  al!  express  the  truth  in  various  circumstances.  The 
heart  may  be  moved  either  forwards,  upwards,  or  baekwuiiis  in  effusion ; 
or  it  may  remain  where  it  was  ;  and  of  the  factors  that  determine  iw 
conduct,  pericardial  adhesion,  here  or  there,  temporary  or  permanent,  is 
the  chief."  He  further  stated  :  "  I  have  repeatedly  in  fatal  c^^ses  o! 
pericardial  effusion  inserted  needles,  just  before  the  post-mortem  examiiia- 
tion,  into  the  proper  apox  place,  and  above  the  fifth  right  costal  cartilage, 
close  to  the  sternum,  without  being  able  to  detect  upon  opening  the  chest 
any  dislocation  of  the  heart.  The  validity  of  such  experiments  may  bo 
questinned  ;  but  there  are  clinical  facta  to  show*  that  the  eiirly  pushing 
forward  of  the  hejirt,  ,  ,  .  although  it  may  be  the  rule,  is  not  without 
exception.  The  ffuid  may  cover  the  heart  from  the  first/*  It  appears  to 
me   that   Dr.   Sturges'   observations  are  rational  and  practical ;  and  in 
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fle^alin^'  with  i>artic»ikr  cases  it  is  vreW  not  to  have  too  fixed  or  positive  an 
opiriiuu  aa  to  the  position  of  ihtJ  he;ut  in  pei  icardiid  elFusion*  Shoiiid 
tbo  sac  be  quite  free,  there  ain  he  no  liouht  ihafc  in  very  alMindant 
effnsions  the  organ  is  covered  hy  the  fluid  ;  and  this  is  evident  at 
necropsies  under  such  circumstances,  the  body  being  in  the  usn:d 
recuinlient  poj^ition. 

The  nt'xt  (question  is  what  cfTccts,  if  any,  are  prodittrtl  hy  periciirdial 
effusion  upon  the  walla  of  the  heart  and  great  vessels,  when  it  becomes 
so  considemble  as  to  interfere  directly  with  these  structures  ?  Sibson 
writes  on  this  point;  **The  muscular  walls  of  the  ventricles  are  so 
thick,  and  their  uetion  is  so  [jowerful^  that  the  direct  eflfects  of  the  fluid 
presstire  Tipoii  them  ciLunot  be  very  great.  But  the  presaure  of  tlie  fluid 
tells  inwards  upon  the  weiik  and  unresisting  walls  of  the  aurirles,  the 
vena  cava  descendens  within  the  pericanlium,  and  the  pulmonary  veins, 
so  as  to  compress  and  lessen  the  cubic  contents  of  those  vessels  and  the 
auricles,  and  to  resist  and  impede  the  currents  of  bloody  on  the  one  hand 
from  the  system  along  the  cava,  and  on  the  other  from  the  lungs  along 
the  pulmonary  veins.  This  ptirtial  bl<x'king  of  the  double  stream  from 
the  system  and  the  hiogs  to  the  heart  kssens  the  i-ontents  of  the  organ, 
and  tends  to  diminish  the  size  of  its  cavities.  At  the  same  time  the 
supply  of  Ijlood  to  the  aorta  is  lessened,  and  the  ascentling  aorta  is 
therefore  also  compressed  by  the  fluid.  The  pulmonary  artery,  however, 
owing  to  the  obstacle  to  the  flow  of  blood  through  the  lungs,  tends  to 
resist  the  pressure  of  the  flind  in  the  swollen  sac,  and  to  remain  dis- 
tended/' This  ffeems  to  be  a  eorrect  tlescnption  of  the  case  of  large 
effusions.  Sibson,  however,  was  further  of  opinion  that  in  cases  of 
pericarditis  the  compressing  influence  of  pericardial  efiiision  is  counteracted 
by  the  jnotecting  and  sustaining  covering  of  lymph,  which  to  some  extent 
shields  the  weaker  parts  of  the  heiirt>aud  strengthens  the  naturally  feeble 
walla  of  the  auricles  and  veins. 

As  regards  the  efTects  of  pericanlial  effusion  upon  the  action  of 
the  henrtj  it  is  believed  that  the  systole  of  the  auricles  and  ventricles 
is  not  restrained  by  such  a  collection  ;  indeed^  according  to  Trauhe, 
the  systolic  motion  of  the  organ  is  greater  than  normal,  the  fluid 
being  less  resistant  than  the  pericardium.  The  compression  of  the  walls 
already  referred  to  may,  however,  interfere  with  the  diastolic  distension, 
and  thus  diminish  the  flow  of  blood  into  the  cavities,  especially  into  the 
auricles.  The  direct  interference  with  the  entrance  of  the  lilood  from 
the  veins  into  the  auricles,  and  impjxirment  of  the  norma!  elastic  traction 
of  the  lungs  upfju  the  walls  of  the  heart,  add  to  this  difliculty. 

It  wnll  be  obvious  that  distension  of  the  |)ericardium  with  fluid 
must  interfere  with  neigh bounng  stnictures  in  proportion  to  its 
amount,  and  such  consequences  are  chiefly  seen  in  the  respiratory 
apparatus.  8<ime  observers  maintai!i  that  the  portions  of  the  Ii;ngs 
in  fnmt  of  the  sac  are  pressed  at  iimt  against  the  inner  snrfaee  of  ihe 
anterior  wall  of  the  chest.  The  ordinary  eflects  of  peric^nlial  cflnsion 
upon  these  organs  are  complex.     It  necessarily  embarrasses  them  more  or 
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leas,  and  large  collections  of  fluid  also  press  upon  ihc  bifurcation  of  ibc 
trachea,  and  the  bjojicht,  especially  the  \eh  bronchus.  Hen<-*e  it  k  found 
in  many  cases  that  the  upper  lobes  of  the  lungs,  jmrticularly  the  right, 
are  abnormally  distended  with  air»  or  in  a  state  of  iiitiation,  and  in  time 
become  the  seat  of  catarrh  also ;  while  other  ]>ortiotis  are  colbtpsed  in 
various  degrees.  As  the  efTiisiou  increases,  and  att^dns  au  exce^ive 
amount^  it  pushes  these  structures  to  either  side  and  backwards,  at  the 
same  time  compressing  them  more  am!  more,  the  left  lung  especiail y,  which 
iu  extreme  ciisea  may  become  almost  or  even  complelely  collapsed  and  air- 
less. In  some  Instances  rapid  and  repeated  serous  effusion  has  taken  place 
itito  one  or  both  pleune  In  connection  with  great  p^^riciirdial  dist4»nMon. 
Ewart  states  that  pleuritic  eli'usion  is  among  the  most  common  complica- 
tions of  severe  periimrdial  ellusion  ;  that  it  frei(uently  begins  in  the  right 
pleura,  but  not  uncummonly  occurs  nltimately  on  both  sides;  but  that  its 
occurrence  belongs  to  the  later  rather  than  to  the  earlier  stages*  Tbi« 
condition  is  regarded  as  of  mechanical  origin,  being attrilmted  to  prepare 
on  the  vesi^eb  in  the  roots  of  the  lungs. 

A  very  abundant  peiieardial  etlusion  may  press  upon  the  resopbiigtis 
and  descending  aorta  sutbciently  to  interfere  with  their  channels. 
Whether  the  phrenic  or  other  nerves  within  the  thoiax  may  be  affected 
by  the  mere  physical  consequences  of  such  an  accumulation  it  is  difliculi 
to  say ;  but  some  okservcrs  are  of  opinion  that  this  may  be  the  case,  aod 
it  is  highly  probable,  especially  if  the  eflusion  be  rapid, 

A  consideral)le  pericardial  effusion  will  tentl  to  cause  more  or  less 
protrusion  of  the  corresponding  portion  of  the  thoracic  \valls,  t^articidarly 
in  young  subjects.  When  these  walls  have  become  rigid  no  such  pro- 
trusion can  tiiko  place.  In  a  ilownward  direction  the  diaphragm  is  not 
only  embarrassed,  but  often  conaideraljly  depressed^  as  well  as  the  tsoii- 
tiguous  viscera^  as  chiefly  evidenced  by  the  liver. 

(iv.)  The  course  of  events  and  the  idtimate  pathological  results  in  acute 
pericarditis  dider  much  in  different  eases.  The  natural  tendency  is  for 
any  serous  or  sero-librinous  eflusion  to  become  absorbed  sooner  or  later; 
sometimes  very  rapidly.  According  to  Sibson's  observations  in  rheumatic 
pericarditis  the  fluid  aft>er  reaching  its  acme  soon  begins  to  lessen,  and 
in  from  four  to  six  days  usually  falls  t^  the  normal  amount.  There  is 
every  reason  to  believe,  moreover,  that  even  fibrinous  exudation,  up  to  a 
certain  amount,  can  lie  absorbed  completely,  after  undergoing  a  molecular 
fatty  change  ;  a  little  periciirdial  thickening  or  opacity  at  the  most  being 
left  behind.  The  prohability  of  such  absorption  is  in  inverse  ratio  to  the 
extent  and  thickness  of  the  lyraph  deposited,  and  to  the  duration  of 
the  inflammation.  In  respect  of  the  ** white  spots"  on  the  pericardium, 
it  may  be  well  to  note  again  that  fibrous  ])atches  resulting  from  pericarditia 
are  usually  distinguished  by  greater  thickness  and  extent,  irregular  dis- 
tribution, and  special  characters  ;  and  as  a  rule  by  the  coexistence  of 
adhesions.  Very  rarely  irregular  knobdike  projections  or  pedunculated 
outgrowths  are  formed,  and  the  latter  may  even  become  detached,  and 
lie  loose  in  the  pericardial  sac. 
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(v*)  In  most  case^,  after  abaorptioTj  of  the  fluid,  or  where  only  lymph 
has  been  oxiuled,  adhesions  of  vaiious  kinds  an* I  degrees  are  formed.  At 
first  these  are  soft  and  easily  broken  do"  ti,  and  on  aeeount  of  the  move- 
ments of  the  beart  firm  and  permanent  adhesions  are  iiujch  le^is  easily 
established  than  in  other  aeroiis  membranes.  Loose  adliesions  of  con- 
nective tissue  are  proliahly  torn  by  the  repeated  pulling  and  stretching; 
and  it  is  believed  that  the  cardiac  action  considerably  interferes  with  the 
circulation  in  the  newly-formed  vessels.  On  this  qnestion  Sibson  \^Tite8  : 
"  In  most  instances  slight  tlireads  of  adhesion  form  between  the  sac  and 
portions  of  the  right  auricle,  and  often  also  between  the  sac  and  the  apex 
and  interventricular  septnraj  that  being  the  portion  of  the  front  of  the 
heart  that  presents  the  least  movement  during  the  actiuii  of  the  ventricles. 
Those  soft  threads  of  adhesion  are  generally  drawn  out  by  tbe  oscillating 
movements  of  the  heart,  until  they  at  length  yield  and  break  away,  hut 
sometimes  permanent  adhesions  form  which  may  be  partial  or  universaL" 

I  have  a  strong  impression  that  there  is  a  general  tendency  to  make 
light  of  the  conditions  remaining  after  acute  pericarditis,  or  at  any  rate 
not  to  regard  them  as  of  much  consequence  ;  and  I  feel  it  necessary, 
therefore,  to  aill  special  attention  to  the  fact  that  well-marked  peric^anlial 
adhesions  not  uncommonly  persist^  pirticularly  in  young  subjects,  and  sub- 
Bequently  often  become  of  decided  inqjortance.  A  new  giowth  of  con- 
nective tissue  takes  place,  originating  mainly  in  the  cells  present  in  the 
exudation  ;  the  fihiHnous  portion  t?iking  no  part  in  the  pnx'ess,  Imt  being 
absorbed  after  undergoing  fatty  degenenUion.  In  severe  Ccises  the  tissues 
of  the  pericardium  itself  contribute  to  the  growth.  As  the  subject  of 
pericarciial  adhesiijns  is  separately  discussed  in  this  article  no  further 
reference  need  be  made  to  it  here.  It  must  be  noteil  that  in  excep- 
tional cases  an  ordirmry  inflammatory  efl*nsio!i  into  the  pericardium  does 
not  undergo  absorption,  but  remains  as  a  chronic  collection,  or  may  become 
hiemorrhagic  or  purulent.  These  conditions  will  also  be  referred  to  more 
fully  hereaften 

According  to  the  extent  of  the  disease,  cases  of  pericarditis  have  been 
divided  into  citcuttL^aibed  or  local,  and  diffusf,  the  latter  being  in  many 
instances  ^rneral  or  practically  universah  Loail  pericarditis  may  be  met 
with  in  an}'  p\rt,  but  is  chiefly  observed  at  the  base,  about  the  origin  of 
the  great  vessels  ;  anrl  the  inflammation  may  thence  extend  to  the  coats  of 
the  arteries,  so  far  as  they  are  covered  by  i>ericardium,  and  subsequently 
give  rise  to  thickenings  and  callosities. 

In  the  preceding  discussion  pericarditis  has  been  dealt  witb  only  so 
far  as  it  affects  the  s:ic  internally.  It  must  be  mentioned,  however,  that 
in  not  a  few  instances  the  external  surface  of  the  pericardium  is  acutely 
involved  at  the  same  time,  or  alone  ;  though  it  is  nnjre  commonly  involved 
in  a  chronic  process.  The  condition  has  received  the  names  of  vjtnwd 
}>trimrdifu%  mediastiiw-j^rimrditis,  or  pkuro-perkardiiis  when  the  contigu- 
ous surfaces  of  the  pleura  and  pericardium  are  alTected.  This  form  of 
d»se:irc  ami  its  results  will  l>o  more  conveniently  dealt  with  later,  and  in 
other  connections. 


Clinical  history.— Acute  pericarditis  presents  considerable  tliflercncea 
in  h^  eliniial   bistiiry,  depending  upon  i\  variety  of   circum stances ;  and 
thiis  fact  must  lie  clearly  recognised  at  the  outset,  and  alwajs  borne  in] 
mind  in  practice.     At  the  same  timo  tlie  phenomena  to  be  watched  far] 
and  studied  arc  definite,  and  when  at  all  pn>nrmnccd  bear  an  obvious] 
rclaticui  to  the  morbid  changes  which  are  associated  with    the  iHscsi^% 
The  signs  observed  by  i>hysieal  exaniiTisition  arc  of  special  clinical  %^alu<%  I 
for  the  symptoms  are  nut  uncomnionly  anything  but  ctianicteristic;  while  I 
the  more  important  of  these  ei.^us  can  be  invcstigatetl  as  a  rule  without 
much   difliculty,   and    it  is    onl^^  by  their   aid    that  we  can    positively  { 
determine  the  pathological  conditions   of  the  pericardium.       Indeed,  it] 
must  never  bo  forgotten  thatj  when  mympfcomci  are  practically  al>sentof] 
hitent^  they  may  reveal  the  presence  of  even  serious  acute  pericarJitiii ;  | 
and  this  statement  applies  still  more  to  cases  in  which  the  inflammation 
is  h>citl]scd.     Mureover,  ph^^sical  examination  gives  the  only  tmstworUijrj 
information  as  to  the  progress  of  the  morbid  changes. 

Taking  a  comprehensive  survey  of   the   circuruBtanees  under  whicb 
acute  pericarditis  usually  supervenes,  it  might  be  anticipated    that  an 
attack  is  not  ushered  in,  as  a  rule,  by  any  striking  prenu»nitory  symptonig, 
such  as  rigors  ami  the  like;  and  experience  confirms  this  conclusion.      The  i 
fact  must  not  be  overlooked,  however,  that  in  ccrttiin  chisses  of  cases  the  | 
illness  may  begin  iv  ith  jihenomena  of  this  nature ;    nor  must  it  he  for* 
gotten  that  e\'en  rheumatic  pericarditis  may  appear  as  a  primary  acut4  j 
disease,  before  the  joints  or  any  other  structures  reveal  the  presences  of  j 
the  rheumatic  conditicm. 

Discussion  of  symptoms.— From  what  has  been  just  stated,  it  mnyhel 
gathered  that  it  is  useless  to  attempt  to  give  a  definite  clinical  picture  of 
acute  pericarditis,  and  it  will  be  more  practical  in  the  first   instance  to 
consider  individually  the  several  symptoms  which  may  be  associated  with  | 
this  disease  ;  remembering  that  they  differ  mtieh  in  their  exact  rmturei 
severity,  and  combinations  in  particular  cases. 

(i.)  Suhjfdim  se^isaiions. — Pain  is  a  symptom  to  be  looked  for  in 
the  ejirly  stage  of  acute  pericarditis  ;  bnt  it  is  hy  no  means*  alway* 
present,  nor  does  it  bear  any  necessary  proportion  to  the  seriousness  of 
the  attack.  I  can  eorrolwrate,  from  persotial  observation,  the  state* 
ment  that  severe  pain  may  be  associated  with  a  limited  dry  pericarditis 
of  short  duration  ;  while,  on  the  other  hand^  it  is  a  familiar  fact 
that  in  c:i3cs  of  large  eirusion  no  such  sensation  may  have  l>een  com- 
plained of  from  fii-st  to  last,  or  it  may  have  been  so  slight  and  transient  ^ 
as  not  to  have  attracted  any  attention.  In  young  children  pain  seems 
to  be  generally  absent.  Sibson  made  numerous  careful  and  interesting 
observations  on  this  symptom  in  rheumatic  pericarditis^  and  »ome  of 
his  conclusions  arc  incorporated  in  the  following  remarks.  In  the 
majority  of  cases  where  ptiin  is  present  it  is  referred  to  the  precor- 
dial region,  extemling  usually  from  the  right  of  the  sternum  at  it^s  lower 
two-thirds  to  the  left  nipple.  This  pain  is  more  or  less  continuous,  but 
varies  in  severity,  being  in  exceptional  instances  very  intense.     In  char- 


acter  it  is  described  in  diiTerent  eases  ad  dull,  aeliing,  shooting,  stabHnjp;', 
burning,  or  tenriiig.  SiUson  noted  that  it  came  on,  as  a  rulo,  at  an  early 
stage,  afterwards  diminishing;  and  usually  relief,  which  was  permanent, 
came  whcii  the  ctVusion  was  at  its  height.  Pain  may,  however,  either  pre- 
cHide  or  follow  friction  sound.  Occasionally  a  return  of  the  pain  occurs 
with  a  relapse.  I'he  sufTeri  ng  is  often  increased  by  deep  pressure  or  per- 
cussion ;  and  now  anr!  ihen  there  i.^  tenderness  without  spLintaneouw  jiain. 
Si]»son  observed  in  many  CtU^es  that  the  skin  over  the  region  of  the  i»eri- 
cfirdiinn  was  tender  and  seniiitive  ;  so  much  so  in  some  instances  as  to 
forbid  the  slightest  manipulation  of  the  chest,  and  to  make  a  full 
examination  of  the  heart  impossible.  Sometimes  this  superficial  hyper* 
sesthesia  is  certainly  very  reniarkal>le.  In  other  cases  the  structures  of 
the  intcrcostid  ^jmces  seem  to  be  tender. 

Ani>ther  nut  uncommon  seat  of  pain  or  tenderness,  or  both^  is  the 
epigastric  region,  where,  according  to  some  writers,  it  is  even  more 
fre«[ucnt  than  in  the  precordial.  The  tenderness  is  sju*!  to  he  most 
marked  at  one  or  other  of  the  costal  angles^  and  is  particularly  brought 
out  when  u})ward  pressure  is  made.  Epigastric  pain  conies  on,  as  a  rule, 
later  than  that  over  the  heart,  and  in  a  considerable  pro])ortinn  of  Sihson's 
cases  it  appeared  when  the  effusion  w^is  at  its  height.  Jioth  varieties  are 
likely  to  be  increased  hy  the  act  of  respiration  and  by  bodily  movements. 
Sometimes  jminful  sens^xtions  radiate  in  ditrerent  *lircctions  from  the 
central  points.  A  deep  pain  in  the  chest,  hetween  the  shoulderblades, 
was  noticed  in  a  few  cases  by  Siljso!i ;  it  was  increased  by  swallowing  or 
eructation,  and  occasionally  was  only  thus  brought  out.  He  thought  that 
in  these  instances  the  jniin  w^as  seated  in  thcbiiik  of  the  inflamed  pericar- 
dium :  and  he  also  Iw^heved  that  pain  and  fulness  after  food  miglit  result 
from  pressure  made  l»y  the  distended  stomach  over  the  low  er  and  posterior 
part  of  the  sac.  In  exceptional  instances  puin  of  an  anginal  cliaracter, 
shooting  up  the  left  side  of  the  neck,  to  the  ear,  to  the  shoulder,  or  liown 
the  arm,  is  associated  with  acute  pericarditis;  but  eiulocardiiis  has  almost 
alw^aya  bi^en  present  at  the  same  time,  and  generally  chronic  valvular 
disease  also.  The  sensations  jtist  disctissed  are  believed  to  be  huated 
maiidy  in  the  sentient  nerves  distributed  to  the  surface  of  the  heart, 
the  pericardial  sac  itself  and  the  portion  of  diaphragm  incorporated  with 
it,  or  the  pleura  covering  the  pericardium.  They  arc  often  associated 
together  in  ditferent  combinations.  Moreover,  there  may  be  pain  in  one 
or  other  side,  evidently  of  pleuritic  origin,  or  referretl  indefinitely  to 
the  chest.  Taking  all  his  cases  together,  Sibson  found  that  there  was 
pain  of  some  kind  over  the  heart  or  pericardium  in  70  per  cent. 

Other  subjective  sensations  liesides  those  actually  painful  are  not 
uncommonly  complained  of  in  acute  pericarditis,  as  the  disease  progresses; 
and  e8[)eciully  if  a  large  accumulation  of  Huid  takes  place.  They  are 
described  in  different  cases  as  feelings  of  precordial  uneasiness,  oppre^ 
sion  or  pressure,  a  weight  or  load  over  the  heart,  tightness,  or  illdefined 
distress  and  anxiety.  The  respiration  may  be  distressed  ;  and  not  ojily 
may  the  patient  be  conscious  of  the  dii^tiirbed  heart,  but  sometimes  thero 
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is  k\  distinctly  painful  form  of  palpitation.  Baiimlcr  has  ooticed  painlul 
fieiiBibiliry  of  the  left  side  of  the  larynx,  increased  by  every  movement 
of  the  heart. 

(ii.)  Disorders  of  the  mrdmc  adlon  and  jni^se, — It  might  natumlly  be 
expected  that  acute  pericarditis  would  affoet  tlio  action  of  the  heart  in 
various  ways,  la  the  early  stage  the  heart  is  excited  and  irritable^  as 
evidenced  by  increased  rapidity  and  force  of  the  beats,  the  movements 
in  some  instances  being  more  or  le?s  tumultuous.  Subsequently, 
not  only  as  the  result  of  Lugt^  eflusion,  but  also  of  the  ioi plication  nf 
the  myocardium  and  it^  nerves^  as  well  as  of  other  influences,  the 
cardiac  action  berunies  more  or  less  eml>arrassed  and  inetfeetuaU  and 
this  may  culminate  in  marked  feebleness  or  exhaustion,  with  irregularity 
and  intcrraittcijce,  or  even  faintness  or  actuiil  syncope  which,  in  ex- 
ccptiouid  instances,  has  come  on  suddenly  or  very  rapidly,  and  -|>ro%-f!d 
fatal.  With  regard  to  the  frequency  of  the  pulse,  accoi^cling  to  Sibson, 
"it  rises  in  nnmber  as  the  disease  rises  in  intensity^  is  at  its  greatest 
rapidity  when  the  disease  h  at  its  acme,  and  falls  in  number  as  the 
disease  declines/*  "During  the  early  stage  the  pulse  usually  mount* 
up  to  00,  100,  or  even  120;  but  later  on  it  tenfis  to  become  more 
rapid,  and  in  rare  cases  reiiched  1 60/'  It  may,  however,  not  be  much 
changed  from  the  normal,  or  from  what  it  was  before  the  pericarditis 
supervened ;  or  after  an  initial  acceleration  it  may  soon  subside.  In 
exceptional  instances  the  pulse  is  retarded  in  the  coiu'se  of  the  disease^ 
A  much  quickened  pulse-rate,  120  or  130^  without  adequate  rise  of 
temperature^  is  s;iid  by  Dr.  Cheadle  to  be  very  characteristic  of  the  sub- 
acute pericarditis  of  early  life.  In  the  early  st*ige  the  pulse  is  generally 
full  and  strong,  and  may  be  increased  in  tension ;  as  the  case  pro* 
gresses  it  becomes  small,  weak,  often  dicrotic,  and  of  very  low  tension. 
Dr.  Ewart,  ho^vcver,  draws  special  attention  to  the  largo  and  slapping 
pulse  which  he  has  fre(]uently  observed  in  pericardial  effusion.  He  writes : 
**The  i>eculiarity  of  the  pulse  is  its  great  size  and  velocity  of  irai>act,  and 
the  sudden  collapse  of  the  wave.  In  fact  it  is  Corrigan's  pulse,  almost  of 
a  typical  kind,  though  never  so  extreme  as  in  well-marked  aortic  regurgitap 
tion/'  Irregularity  or  interroittenee  may  accompany  a  similar  disturb- 
ance of  the  cardiac  rhythm;  occasionally  this  Is  an  efirly  phenomenon, 
but  usually  comes  on  later.  It  bus  been  stated  that  in  some  cases  of 
copious  pericardial  effusion  the  left  c^irotid  and  radial  arteries  are  smaller 
antl  pulftJAte  less  forcibly  than  the  corresponding  arteries  on  the  right  side 
(Traubc).  The  sphygmograph  has  been  much  used  to  investigate  the 
pulse  in  c4Lsoa  of  acute  pericarditis,  but  I  venture  to  doubt  whether  it  is 
of  much  practical  value.  Speaking  from  personal  experience  of  this  dis- 
ease,  I  think  it  nuist  be  acknowletlged  that  no  definite  description  of  lb© 
pidse  can  l>e  given  ;  but  at  the  same  time  the  study  of  it  in  individual  in- 
stances aObrds  most  usefnl  information,  and  it  needs  to  be  watched  at 
frequent  intervals.  In  grdvc  cases  it  may  become  almost  imperceptible. 
The  pdsHs  paradoxus  has  been  observed  occasionally  in  large  pericardial 
elfusions. 
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(iii.)  L*espivatfyrij  system. — Some  <listiirl)ance  of  breathing  is  noticed  in 
the  great  inajurity  of  cases  of  acute  jjericarditis,  v.iryiug  luurli  in  its 
iicgree  sind  t^xact  cliaractiTs,  but  often  well  maiked  or  evt^n  dinidcdly 
grave.  By  pain  in  the  curly  pcriud  resjniution  is  rendered  <]iiick  and 
Imrricd,  but  restmineil  and  sliallow;  arhl  this  cause  may  also  mollify  the 
movements  later,  wlien  llje  physical  eflecta  of  jtericardiul  efi'usion,  as 
well  as  other  intlnenccs,  especially  the  cardiac  chaivges,  come  into  play. 
If  there  be  nitirh  fluids  actual  (Jysptiopa  su[iervene8,  the  respirations  in- 
en-asing  in  frL(|qency,  with  marked  activity  of  ^p]^cr  costal  hicathing, 
but  more  on  the  right  side  than  the  left*  As  it  accnniulates^  the  hreathin*j 
beroiurs  more  and  more  diflicult  and  lahoured^  the  alaj  naiJi  work,  the 
extraordinary  muscles  are  called  into  play,  there  is  a  corresponding 
sense  of  oppression,  distress  and  air-]mnger»  and  the  palit^nt  may 
have  to  be  pnipped  up  more  or  less.  In  txtrcmo  cases  tbi^  ilysj^nara 
is  very  urgent,  the  respiratory  movements  are  greatly  im|>eded,  and 
there  is  [lersistent  orfciiopufea,  or  the  putient  instinctively  hemls  forwanls 
to  sock  relief.  As  a  rule  it  is  more  comfortatjle  to  lie  on  the  left 
than  the  right  side,  but  dorsal  decundjency  is  usually  preferred. 
Occasionally  the  dyspnoea  is  intensified  paroxvsmally;  As  the  fluid  is 
absorbed  the  respiratimiB  fall,  aud  the  hreathiug  iti (proves  ;  but  a  relafHse 
may  cause  fr*'sh  disturliance.  With  regard  to  the  pulse -respiration 
ratio,  even  at  the  early  period  it  may  be  altered  from  the  normal  to  3:1; 
and  later  the  projmrtiuu  may  come  to  he  2  or  2^  :  1,  The  tlithculty  of 
breathing  interferes  with  the  act  of  speaking ;  and  changes  in  the  voice 
have  been  ilescriljed  in  exci'ptional  instances  by  8ibson  and  others^  and 
attributed  mainly  to  pressure  tipon  or  implication  of  one  or  both  re- 
current nerves.  A  shcvrt,  irritable,  spasmoiiic  cough  is  not  nnconmion 
with  a  large  pcricanlial  i  ftusionj  and  there  may  be  a  little  mucous  frothy 
expectoration.  Distressing  and  i>ainful  hiccup  is  an  occasional  sym]>tom, 
attrihnted  to  itnplication  of  the  phrenic  nerve  in  the  intlammaiory 
process. 

(iv.)  DpphaffiiK — Difficidty  or  pain  in  swallowing  is  occasionally 
Udticed,  mainly  the  result  of  the  pressure  of  a  large  pericardial  effusuin 
upon  the  oesophagus ;  but  someiimes  it  appears  to  be  due  to  nerve-irrita- 
tion.  Deglutition  is  more  ditlicult  in  the  recumbent  posture,  and  is  made 
easier  by  raising  the  shoulders  and  bending  forwards.  In  exceptional 
cases  the  difhcidty  is  only  associated  with  swallowing  solids,  or  is  brought 
on  by  O'sophageal  spasm  induced  by  an  attempt  to  drink,  Karely  a 
feeliuLr  of  spasmodic  choking  in  the  throat  or  along  the  gullet  is  com- 
phtiui'd  of. 

(v.)  Oen^ral  si/mptfmts  trnd  appmriTuce. — -More  or  less  pyrexia  may  be 
expected  in  case-i  ot  acute  |>eric:irditis,  but  it  dues  n*'t  present  any  i^pceial 
course  or  cliaractei^s.  Its  manifestation  in  rheumatic  cases  mny  not  bo 
attended  with  any  increase  of  temperature  previously  raited ;  it  seldom  rises 
above  102°  or  103°  at  any  time,  and  may  soon  subside.  Sometimt^s  it  is 
practically  normal  throughout^  or  only  slightly  eh  vated,  from  09"  to 
100"*  or  101'^,  especially  in  childrm.      It  is  affirmed  that  rapid  absorption 
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of  inflammatory  products  may  ncwision  some  rise  of  teniperatun*.  As  ^  ' 
rule,  slieiii;tli  is  fairly  maiiiUiiiied  ;  but  in  some  iostunces,  csj^ciallv  in 
children,  there  is  marked  [irustrktioii.  In  severe  cases  of  acute  {»ei  i 
es|tecially  when  ajisociiited  with  endocarditis,  the  expression  ^ 
indicates  anxiety,  disttv.ss,  or  depression ;  and  the  face  is  tluslied,  dusky, 
or  pallid,  or  presents  alternating^  hues,  liarely  it  has  a  mudtiy  or  gkxcd 
apj>earance.  The  eyes  at  the  same  time  are  dull,  hetivy  and  iiijecioil 
Silisoii  noted  a  marked  change  in  the  appearance  of  the  ]>atient  in  fmir- 
fiftlis  uf  his  ciLse.^,  to  which  he  attiiched  njiieh  importance  :  ns  the  com- 
ply nt  subsided  he  ton i id  that  the  aspect  qniekly  improved,  the  ey«'3 
becoming  bright  and  char,  the  cheeks  rosy,  and  the  exprtission  often 
quite  sudderdy  cheerful  This  observer  attributed  the  liusbing  and  |iallor 
of  the  face  to  tlie  intluence  of  the  inflanimation  on  the  nerves  sit  the 
surface  of  the  heart,  indtieing  reflex  dilat!itii»n  or  contractinn  of  Uie 
arti Ties  of  the  head  and  face.  He  stated  that  the  flushing  seemed  to  tiiit 
the  face  all  at  once. 

Tlie  most  striking  t;eneral  symptoms  in  the  grave  forma  of  acute 
pericanlitis  are  those  indicative  of  interterence  witli  the  aemtion  of  tl»c 
blood,  and  of  general  venous  obstruction.  The  patient  then  preseoU 
a  more  or  h-ss  livid  or  cyanotic  appearance  ;  sweating,  often  profuse ; 
fulness  of  the  veins  of  the  neck,  sometimes  with  pulsation  ;  and  in  ex- 
treme cases  coldness  of  the  extremities.  Possibly  dropsy  of  the  logs  may 
occur.  A  large  efliision  in  children  is  said  to  aflect  the  action  of  the 
heart  more  rajddly  tlnm  in  atlnhf^,  and  to  lead  to  an  earlier  interference 
with  the  circuliLion.  In  these  snbjeeta  progressive  ana?mia  and  wasting 
am  in  some  instances  pronounce*!  symptoms.  Perspiration  wus  observed 
by  Silison  to  be  usually  copicms  when  there  was  flushing.  The  ainoimt 
and  characters  of  the  urine  will  depend  very  much  upon  the  conditioD 
with  wbicli  the  pericarditis  is  associated.  It  tt^rols  to  be  deficient  in 
quantity,  and  to  j»resent  the  usual  changes  associated  with  the  rheumatic 
and  febrile  st;ites.  Albuminuria  may  occur  altogether  independent  of  fl 
renal  disease.  ™ 

(vl)  Nei-vous  sympionis. — Patients  suffering  from  pronounced  acute 
pericarditis  are  generally  very  restless,  but  movements  may  be  checked 
by  the  rheumatism.  Headache  and  sleeplessness  are  frequent  symptum^ 
and  slight  delirium  is  not  uncommon.  Vomiting  is  sometimes  a  markeci 
symptom  in  acute  iiericarditis,  and  is  regarded  as  of  nervous  origiti. 
In  exceptional  ciises  nervous  disturbances  become  very  prominent,  and 
may  he  grave,  such  as  delirium »  either  active  and  noisy,  or  even  violent 
and  maniacal,  chiefly  nocturnal;  or  low  and  muttering:  sometimes  a 
transition  from  one  to  the  other  variety  takes  place.  The  condition 
may  resemlile  delirium  tremens,  the  patient  being  strange  in  manner, 
excited,  and  incoherent ;  or  there  may  be  a  t^^ndency  to  stniwr,  semi- 
unconsciousness,  tetujiorary  inBensihility,  or  actual  coma  j  or  to  motor  dis- 
orders, such  as  suhhultus  tendiiium  and  jactitation,  "risns  sardonieua," 
clonic  or  tonic  spasms,  rollif^g  of  the  head  from  side  to  side,  chorei- 
form movements,  general    convulsions    ending   in   extreme   exhaustion, 
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tetanic  rigidity  ;  or  to  curious  emotional  attacks  in  early  life,  in  which  the 
child  is  movt^d  to  tears  or  laughter  by  a  word  (Cheadle) ;  or  even  to 
temporary  insanity,  usually  with  taciturn  melancholy,  and  often  with 
hallucinations  ;  this  derangement  may  last  some  time,  but  is  ultimately 
recovered  from.  The  particular  symptoms  of  this  class  and  their 
combinations  differ  much  in  different  cases,  and  delirium  may  pass 
into  coma.  They  cannot,  as  a  rule,  be  referred  directly  to  the  peri- 
carditis, but  depend  rather  on  the  disease  to  which  it  is  secondary, 
its  aaaociated  complications — -hyperpyrexia  in  some  instances,  the  st^ite  of 
the  nervous  system,  want  of  oxygenation  of  the  bloody  the  previous  habits 
of  the  patient,  or  other  circumstances.  Some  authorities,  however,  attri- 
bute the  phenomena  to  the  influence  of  the  pericarditis  upon  the  nervous 
system;  and  Bright  believed  that  such  an  influence  can  be  communicated 
through  the  phrenic  nerve  to  the  spinal  cord,  and  is  the  cause  of  choreic 
and  tetaniforra  affections.  Dr.  George  Balfour  writes  :  "  The  occurrence 
o!  delirium  in  the  course  of  rheumatic  fever  ought  at  once  to  direct 
attention  to  the  heart ;  and  the  sudden  occurrence  of  spasms  or  coma  in 
chronic  renal  disease  is  only  too  frequently  found  to  be  associated  with 
pericarditis,  both  of  these  phenomena  being  probably  caused  by  the 
saturation  of  the  blood  with  the  products  of  retrograde  metamorphosis, 
due  to  the  sndden  development  of  the  inflammation.'*  It  is  important  to 
note,  however,  that  even  in  the  gravest  cases  of  acute  pericarditis,  ending 
fatally,  and  accompanied  with  other  intrathoracic  inflammations,  there 
may  be  no  marked  nervous  symptoms  throughout,  the  patient  being 
perfectly  clear  to  tlie  last 

Sturges  described  a  very  fatal  form  of  pericarditis  in  children,  with 
little  or  no  effusion,  exudation  being  followed  by  rapid  adhesion  ;  and  lie 
referred  the  grave  symptoms  observed  in  these  cases  to  the  nen^ous 
Bystem.  Dr.  Cheadle  also  calls  attention  to  occasional  cases  in  such 
subjects  which  run  an  acute  course  with  dangerous  symptoms  ;  but  he 
states  that,  as  a  rule,  they  arise  when  pericarditis  occurs  late,  when  the 
heart  is  already  seriously  damaged  by  previous  attacks  of  endo-  or  peri- 
carditis, and  when  the  secondary  changes  of  dilatation  and  hypertrophy, 
and  perhaps  adherent  pericardium,  have  already  advanced  to  a  marked 
extent  (ride  voL  iii,  p.  45). 

Physical  slgrns. — In  discussing  the  physical  signs  of  acute  pericarditis, 
it  is  convenient  to  recognise  certain  stages  corresponding  to  the  progress 
of  the  morbid  changes  already  described ;  although  it  must  be  clearly 
understood  that  there  is  no  actual  line  of  demarcation  between  them,  the 
conditions  which  give  rise  to  these  signs  being  commonly  present  at  the 
same  time.  It  may  be  remarked  that  the  excited  or  turbulent  action  of 
the  heart  which  often  occurs  at  the  onset  of  the  disease  will  be  evident 
on  examination,  but  there  is  nothing  characteristic  in  this  disturbance. 

Firjit  stuff e. — During  the  early  period  the  signs  to  be  looked  for  are  those 
indicative  of  abnormal  states  of  the  contiguous  pericardial  surfaces,  which 
are  pressed  and  rubbed  against  each  other  during  the  movements  of  the 
heart.      They  are  commonly  known  aa  pericardial  /rktion-framtm  ot 

VOL.  V  3  C 


thrill,  and  friciwn  murmurs  or  sounds ;   signs  whii-h  must  be  considered 
in  some  detail.     Many  deny  that  any  phenomenon  of  this   kind  con  ba 
produced  by  mere  increased  vascularity  and  dryness  of  the  surfaces,  but 
in  ray  opinion  a  faint  friction  murmur  mixy  cerUiinly  be  thus  ong:in&ted. 
It  is,  however,  to  the  fibrinous  exudation  that  the  more  pronounced  and 
characteristic  Bigns   of    the   early  stage    of    acute    pericarditis   are    duat 
They  can,   in   my  opinion,  be    brought   out  only  when   the  conditioi 
producing   them   exist   on   the   anterior  aspect  of    the   heart,    altboug! 
some  writers  have  made  a  contrary  statement ;  and  it  is  highly  probdbj 
that  when  the  inflammatory  lyrriph  is  of  a  very  soft  consistence,   it  maf 
not  give  any  definite  sign  perceptible  on  physical  examination. 

(i.)  Fericardial  friction /rem  iius  or  ihrilL — The  tactile  sensation  ihtmi 
named  is  practically  only  rLCognisable  in  a  comparatively  small  proportion 
of  cases  of  acute  pericarditis,  and  when  present  it  is  always  acconopanied 
with  a  loud  friction-sound*  For  the  detection  of  this  sign  careful  palpA* 
tion  with  the  finger-tips  may  be  needed,  and  I  believe  that  it  can  thus  be 
made  out  more  frequently  than  is  generally  supposed.  It  depends  more 
immediately  upon  the  amount  and  characters  of  the  exudation,  though  il 
is  also  influenced  materially  by  the  force  of  the  heart's  action. 

When  any  abnormal  sensation  is  felt  over  the  precordial  region,  the 
chief  point  to  be  determined  is  whether  it  is  a  pericardial  fremitus  or  an 
endocardial  thrill.  It  must  suffice  to  summarise  here  the  more  character- 
istic features  of  a  pericardial  fremitus,  and  to  any  one  practically  acquainted 
with  the  usual  endocardial  thrills  the  points  of  difl'erence  between  them 
will  be  at  once  apparent. 

(a)  A  pericardial  friction-fremitus  has  no  definite  **  focus  of  intensity 
(Sibson),  and  varies  much  in  its  seat  and  extent.  As  a  rule  its  area  i» 
circumscribed,  and  it  is  felt  more  towards  the  base  of  the  heart  or  over 
the  mil  Idle  of  the  precordium  ;  sometimes  it  is  limited  to  the  apex.  Noir 
and  then,  however^  the  sensation  is  perce[)tible  over  a  cunsidemble  extent 
of  surface,  or  in  more  than  one  spot*  (6)  It  always  gives  the  impression 
of  being  peculiarly  superficial^  as  if  the  conditi<jn  producing  it  were 
close  under  the  finger,  (f)  The  rhythm  is  practically  systolic,  the 
fremitus  being  associated  with  the  cardiac  impulse ;  it  usually  begius 
and  ends  rather  abruptly,  and  there  is  no  shock  at  the  close: 
sometimes  it  is  irregular  in  rhythm,  diftering  in  exact  time  in  successire 
beats,  (d)  In  quality  a  jiericardial  friction- fremitus  gives  more  or  Ics* 
the  impression  of  the  rubbmg  together  of  rough  surfaces,  and  in  different 
cases  it  is  described  as  harsh  and  grating,  rasping^  vibrating,  or  creaking, 
Sibson  speaks  of  it  as  being  in  many  insttvnces  a  sensation  of  a  thrill,  but 
in  my  experience  the  feeling  hiis  certainly  never  been  like  that  of  an 
endocardial  thrill  (e)  As  a  nile  this  sign  is  short-lived  and  transient 
(SibRon),  and,  should  it  last  any  time,  often  changes  from  day  to  day  in 
its  situation,  extent,  and  characters.  Pericardial  friction-fremitus  may  be 
sitnulated  by  one  of  pleuritic  or  mediastinal  origin,  brought  out  by  the 
movements  of  the  hi'art ;  and  this  fact  must  nrjt  lie  forgotten. 

(ii,)  Faricardial  jnurmur  or  /ridionrsound. — It  is  by  the  adventitioiii 


Bounds  lieard  on  auscultation  that,  in  the  large  mnjority  of  cases,  the  early 
stage  of  acute  pericardiLis  is  recognised*  Some  writers  distin*^ui.sh  Ijotween 
a  i^encardial  murmur  ami  friction-BOund,  and  Sibson  made  a  great  point  of 
thia  distinction ;  but  there  is  no  practical  line  of  demarcation  between 
them.  In  the  following  remarks,  therefore,  I  shall  employ  the  term 
"pericardial  friction-&ound '*  inclusively,  merely  remarking  that  the  so- 
called  murmur  may  be  regarded  as  representing  the  minor  degrees  of  this 
sign,  and  that  now  and  then  an  adventitious  sound  of  pericardial  origin 
may  no  doubt  closely  resemble  an  endocardial  mnrmnr  in  quality. 

It  is  requisite  to  have  a  comprehensive  and  intelligent  conception  of 
the  more  characteristic  features  of  pericardial  friction-sounds,  so  as  to  be 
al)le  to  contrast  them  with  tliose  of  endocardial  nnirmuns ;  but  as  a  rule 
they  are  easily  distinguished.  Moreover,  by  careful  attention  tu  the 
special  qualities  of  the  sounds  heard,  it  is  practicable  in  many  cases  to 
arrive  at  a  tolerably  definite  notion  of  the  conditions  of  the  pericardium 
upon  which  tljey  dejiend.  It  may  be  ohser%'ed  here  that  pericardial  friction- 
sound  also  may  unquestionably  be  simulated  by  one  of  pleuritic  origin,  or 
by  a  sound  originating  in  the  mediastinal  cellular  tissue  over  the 
pericardium. 

(a)  While  usually  more  or  less  circumscribed  in  extent,  pericardial 
friction-sound  does  not  correspond  in  any  way,  as  regards  its  situation  or  its 
point  of  maximum  intensity,  la  any  of  the  recognised  endocardial  murmurs. 
In  some  castas  it  is  audible  extensively,  though  not  of  the  same  loudness 
throughout  its  area;  but  even  then  it  is  generally  defined  withremarkaVde 
ahnintnpjvs,  and  is  never  conducted  in  the  directions  peculiar  to  the 
several  intracardiac  murmurs  ;  nor,  according  to  my  experience,  can  it 
ever  be  heard  over  the  back  of  the  chest.  During  the  early  stage  of 
acute  pericarditis  friction-sound  never  extemls  beyond  the  region  of  the 
heart,  but  in  the  later  it  may  do  so  in  exceptional  instances.  When 
associated  with  a  fremitus  it  usually  spreads,  as  from  a  focus,  in  all 
directions  more  or  less  beyond  the  area  where  this  seiisjition  can  be  felt. 

(h)  As  a  rule  pericardial  friction-sound  has  a  double  or  to-an<l-fro 
rhythm,  being  both  systolic  and  diastolic ;  but  in  some  instances,  or  over 
certain  parts  of  the  heart,  it  may  be  confined  to  the  systole.  In  pronounced 
casos  the  two  parts  are  of  about  equal  duratiim,  each  sound  seeming  to 
fill  up  its  respective  space,  leaving  a  short  interval  of  silence  between  the 
two  (Sibson),  They  may,  however,  occupy  the  whole  time  of  the  cardiac 
movement,  thus  often  giving  at  first  a  confused  impression  to  the  ear; 
but  intennissions  can  be  made  out.  As  regards  the  cardiac  sountls,  the 
pericanlial  murmur  seldom  corresponds  exactly  in  rhytlim  with  either, 
and  is  prolonged  beyond  them,  while  they  are  often  distinctly  audible 
through  it;  though,  on  the  other  hand,  the  friction -sound  may  be  so  loud 
as  to  drown  them  entirely.  Moreover,  its  precise  time  is  frequently 
irregtdar,  varying  with  successive  beats  of  the  heart.  Thia  is  more 
especially  noticed  in  connection  with  the  diastolic  portion,  which  is  usually 
not  BO  loud  as  the  systolic.  A  double  "to-atidfro"  adventitious  sound 
heard  in  connection  with  the  cnrdiac  movements,  of  maximum  intensity 


at  the  same  spot,  is  regarded  as  liiglily  characteristic  of  pericardial  origin. 
It  baa  been  atated  that  four  murmurs  may  be  audible,  the  two  sides  of 
the  beart  each  producing  a  systolic  and  diastolic  murmur  of  different 
duration  ;  but  that  most  frequently  three  are  heard,  one  presystolic^ 
belonging  to  the  systole  of  the  auricles,  and  two  longer  sounds,  corre- 
sponding to  the  systole  and  diiistole  of  the  ventricles.  Rarely  pericardial 
friction  ia  divided  into  several  parts, 

(c)  While  varying  much  in  its  intensity,  pericardial  friction-eotmd 
strikes  the  ear  as  being  peculiarly  superficial ;  and  this  character  is  more 
pronounced  in  proportion  to  its  loudness.  Sibson  spoke  of  it  as  4 
"  sui'face  noise." 

(d)  The  precise  characters  of  a  pericardial  friction-sound  vary  con- 
sidembly  within  well-recognised  limits,  according  to  the  nature  of  the 
conditions  upon  which  it  depends.  In  the  large  majority  of  cases  it 
conveys  to  the  ear  a  distinct  impression  of  the  rubbing  together  of  con- 
tiguons  surfaces  during  the  cardiac  movements ;  in  short,  it  is  of  the 
quality  of  a  **  friction-sound/'  In  its  lesser  degrees  it  is  soft  or  grazing 
whiffing,  brushing,  or  rustling ;  but  it^  more  pronounced  varieties  aw 
described  by  such  t^^rm8  as  harsh,  rough,  grating  or  vibrating,  and  creak* 
ing,  like  the  bending  of  new  leather.  Bouillaud  classified  pencardial 
friction-sounds  as  grazing,  new  leather  sound,  and  grating,  which  are  the 
common  varieties.  Sometimes  they  resemble  the  rubbing  of  sand-paper. 
Under  certain  circumstances  the  sound  is  more  of  a  cnickling  (as  of  paper 
or  parchment),  clicking,  churning,  or  rumlrling  chamcter,  or  it  may  be 
Bcraping,  scratching,  or  sawing.  It  has  also  been  described  aa  **  sticky.* 
While  thus  various,  pericardial  sounds  are  as  a  rule  entirely  different  in 
quality  from  endocardial  murmtirs.  Moreover,  the  double  pericardui] 
friction-sounds  never  begin  with  an  accent  or  ahoek,  but  begin,  con- 
tinue, and  end,  as  a  rule,  with  the  same  tone  throughout  (Sibson). 
When  pericardial  friction -sounds  and  endocardial  murmurs  exiat  togethac^ 
the  combinations  may  be  very  peculiar  and  difficult  to  define. 

(e)  Tests. — In  certain  cases  in  which  a  pericardial  friction -sound  is  not 
distinctly  audible,  but  it^  presence  is  suspected,  or  where  it  is  doubtful 
whether  an  adventitious  sound  heard  on  auscultation  l>e  pericardial^  endo- 
cardial, or  pleuritic,  the  difficulty  may  bo  cleared  up  by  the  judicious 
application  of  certain  recognised  tests.  These  may  also  help  in  afi'ording 
a  more  correct  knowledge  of  the  conditions  of  the  pericardial  surfaces 
upon  which  a  friction-sound  depends. 

(a)  Fressnre  teat, — Firm  but  not  too  forcible  pressure  with  the  stetho- 
scope over  different  jmrts  of  the  region  of  the  heart  has  long  l>eeii 
known  as  an  imj>ortanfc  and  useful  test  of  pericardial  friction -sound 
It  may  bring  out  this  sign  when  not  previously  aufiible,  especially  over 
the  lower  two-thirds  of  the  sternum  (Sibson).  Its  effect  upon  the  sound, 
when  present,  may  be  to  intensify  it  and  make  it  louder ;  to  enlarge  the 
area  over  which  it  is  heard ;  to  modify  its  duration  and  rhji^htn,  render- 
ing it  more  prolonged  and  continuous,  or  making  it  double — systolic  and 
diastolic — when  previously  only  systolic  ;  to  alter  its  character,  tone,  and 
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pitch,  causing  it  to  become  more  harsh  and  roughs  and  especially  gi-ating 
or  croaking^  or  these  qiiiilitics  come  out  more  prominentlj  under  pressure 
(Sihson  described  a  peculiar  double  sound  thus  elicited,  like  the  noise 
made  by  sharpening  a  scythe) ;  or  to  silence  the  natural  cardiac  sounds 
previously  heard,  or  even  mask  endocardial  murmurs. 

(/3)  Jiespiraimn  iet^t. — The  act  of  respiration  may  unquestionably 
produce  a  definite  influence  upon  pericardial  friction-sound,  especially  as 
regards  its  extent,  less  frequently  as  to  its  intensity  and  quality  ;  and  pos- 
sibly  some  help  in  diagnosis  may  thus  l>e  afforded  in  doubtful  cases.  It 
is  generally  stated  that  inspiration  always  increases  perieardiai  friction- 
Bounrl  Sibson  observed  that  the  area  of  the  friction-sound  increased 
below  during  inspiration  in  a  large  number  of  cases ;  while  in  a  much 
Bmaller  number  it  increased  above  during  expiration.  It  became  more 
loud  or  harsh  sometimes  during  expiration,  sometimes  during  inspiration  ; 
and  in  one  instance  it  disjippeared  at  the  end  of  a  deep  breath.  I  may 
refer  here  t4>  pleuritic  friction  simulating  pericardial.  As  a  rule  it  can  bo 
distinguished  by  its  situation  at  the  left  border  of  the  pericardium,  and  by 
its  cessation  when  breathing  is  stopped,  but  cei^iinly  not  always. 

(y)  Effects  of  exrrlii/Ti  ami  jwsture. — Should  a  pericardial  friction-sound 
not  be  heard  at  all  or  but  feebly,  in  consequence  of  weak  action  of  the 
heart,  it  might  possildy  be  bmught  out  or  made  louder  by  exciting  the 
organ  by  some  kind  of  effort.  Moreover^  it  certainly  may  be  intensified 
or  increased  in  area  by  bending  the  body  forwards  ;  while  occasionally  it  is 
audible  in  the  recumbent  but  not  in  the  sitting  posture.  Change  of 
{josition  may  affect  the  locality  and  extent  of  this  sign  in  certain  cases. 
Personally  I  doubt  wdiether  the  tests  mentioned  under  this  head  are  of 
much  practical  value,  and  at  any  rate  special  discretion  and  caution  are 
required  in  caiTying  them  out, 

(d)  FarkiUlit^. — Marked  changes  in  the  site,  rhythm,  intensity,  and 
characters  of  pericardial  friction-sound  from  day  to  day,  or  wnthin  shorter 
periods,  constitute  a  series  of  most  important  tests  in  a  large  number  of 
instances. 

Siuffe  of  ej^iision. — When  fluid  collects  in  the  pericartlial  sac  in  any 
quantity,  it  may  be  expected  to  give  rise  to  a  very  definite  group  of 
physiavl  signs,  varying  in  their  degree  according  to  its  amount  and  other 
circumstances.  It  must  not  be  forgotten,  however,  that  mpid  adhesion 
may  take  place  without  any  effusion,  so  that  the  phenomena  of  this  stage 
may  be  entirely  wanting,  especially  in  children.  Conversely,  it  occa- 
sionally happens  that  a  largo  quantity  of  fluid  accumulates  very  rapidly 
and  insidiously  without  forerunning  friction  signs,  or  at  any  rate 
without  their  detection.  The  possibility  of  considerable  cardiac  dilata- 
tion, as  described  by  Dr  John  En^adbent,  must  also  he  borne  in  mind, 
lest  a  wrong  diagnosis  of  pericardial  effusion  be  made. 

We  shall  first  consider  how  pericardial  effusion  may  modify  the 
friction  phenomena,  Sibson  made  numerous  ohsen^ations  on  this 
problem,  and  his  conclusions  were  believed  by  him  to  support  his  own 
YiewB  of  the  position  of  the  heart  in  these  cases.     According  to  his 
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observations  the  tendencj  of  the  elfiision  is  to  shift  the  whoh 
of  actual  friction,  and  with  it  tho  friction-sound,  upwards  ;  and 
to  increase  its  area  in  thia  direction  and  to  the  right  and  left.  In 
the  Jarge  majority  of  cases  he  found  the  area  of  frictiou-sounci  great 
at  the  time  of  the  acme  of  the  effusioa  thiiu  before  ;  iu  a  few 
remained  the  same ;  in  two  only  was  it  less  than  before.  In  t 
instances  the  frietion-souud  disappeared  during  the  acme,  but  Sibsao 
attributed  this  mainly  to  lowered  heart  power.  He  observed  that 
the  tendency  ia  for  the  sign  to  increase  in  intensity  also»  but  in  this  respect 
the  exceptions  were  more  fretjnent.  It  may  be  stated  with  cert«inti " 
that  even  large  effusions  do  not  neccssiiiily  obliterate  the  frirtioi 
phenomena;  indeed  there  may  be  an  abund:tnce  of  fluid,  at  I 
as  much  as  two  pints,  in  the  pericardium^  while  these  isi^is  are  pn> 
nounced.  Dr.  George  Balfi>ur  goe^  so  far  as  to  affirm  that  if  a 
friction -sound  be  once  heard  over  the  l>aseof  the  hefirt  in  front,  no  amount 
of  subsequent  eHusion  suffices  to  efface  it.  I  do  not  think  that  this 
statement  will  hold  good  absolutely,  and  friction-sound  over  other  parU 
of  the  heart  is  likely  to  lie  coni|>letely  silenced  as  a  rising  tide  of  fluid 
sepimtes  the  two  pericardial  Burfaces. 

I  proceed  now  to  discuss  the  more  positive  signs  which  are  associated 
in  various  degrees  w^th  pci"icar<ijal  efllision, 

L  The  tendency  of  pericardial  effusion^  when  in  sufficient  quaDtityJ 
is  to  cause  proportionate  bulging  or  prominence  oC  the  corresponding- 
portion  of  the  front  of  the  che^t,  and  occasionally  this  is  a  very  striking 
sign.  Some  waiters  have  assertcil  that  this  condition  leads  to  a  uniform, 
enlargemerft  of  the  left  side  ;  but  although  there  may  1>e  a  certain  degrei 
of  general  distension  tho  prominence  is  always  greater  in  front.  In  the 
case  of  a  large  eflTusion  the  margin  of  the  sternum  and  the  left  costal 
eartihiges  are  pushed  forwards,  w^hile  the  ribs  are  raised  bodily  upward s» 
and  the  intercostal  spaces  widened.  In  extreme  instances  the  ftilnws 
may  extend  from  the  second  to  the  sixth  or  seventh  cartilages,  but  chiefly 
from  the  fourth  to  tho  sixth  ;  the  splices  are  sometimes  felt  to  be 
quite  smooth,  and  an  obscure  sense  of  fluctuation  may  possibly  bo 
detected  in  them,  Sibson  stilted  that  in  very  large  effusion  the  dorsal 
portion  of  the  spinal  column  deepens  itself  and  is  cun  ed  ImckwardsL 
Bulging  is  naturally  more  easily  produced  in  children  and  growing  sub- 
jects, on  account  of  the  yielding  condition  of  the  chest  walls ;  while  it 
may  be  entirely  prevented  by  rigidity  of  these  walU,  w^hich  thus  adds 
seriously  to  internal  embarrassments  by  tho  fluid.  The  enlargement  has 
been  partly  attributed  by  some  writers  to  inflammatory  pai-alysis  of  lbs 
intercostal  muscles. 

Dr.  William  Ewart  (19)  regards  what  he  calls  the  "first  rib  sign* 
iis  important  in  the  diagnosis  of  considerable  pericardial  effusion.  This 
is  an  altered  relation  between  the  left  clavicle  and  the  first  rib,  so  thai 
the  tipper  edge  of  the  latter  can  be  felt  as  far  as  its  sternal  attachment. 
He  writes :  **  This  points  to  a  raising  of  the  clavicle  not  only  in  its  oul«r 
but  also  in  its  inner  portion,  and  to  a  relaxation  of  the  ligament  between 
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it  and  the  first  rib.  The  loft  clavicle  is  apparently  lifted  to  a  higher 
level  thiui  it  is  possible  for  the  first  rib  to  reach." 

A  promiiiojice  of  the  epigastric  region  may  be  noticed  in  caaes  of 
abundiirit  perii!ai"dial  effusion,  duo  jMrtly  to  the  liiiid  itself  pressing  down 
the  dia|>hr;igni,  (>artly  to  tlie  liver,  which  is  also  depressed  and  congested. 

In  his  case  Dr.  Samuel  West  observed  the  rare  pbcnoracnoTi  of  a 
peculiar  cbistic  Bemidhictuating  depression  in  the  epigiistrium,  ubich  he 
rtsgards  as  additional  evidence  of  effusion  having  its  seat  in  the  peri- 
cardium.    Dr.  Clifford  Allbutt  has  met  with  a  similar  phenomenon. 

2.  Certain  signs  of  ]>ericardial  effusion,  associated  w^tb  the  cardiac 
movements,  as  revealed  by  the  impulse  and  apex-beat,  demand  careful 
study  : — 

(rr)  There  can  be  no  doubt  that  one  of  the  ob\ious  effects  of  a  free 
and  un complicated  accumulation  of  fluid  in  the  pericardium  is  a  real  or 
apparent  elevation  of  the  apex-lieat,  which  seems  at  the  same  time  to  be 
carried  somewhat  towards  the  left.  Moreover,  the  movement  becomes 
unusually  extensive  in  an  upward  direction,  its  diffusion  being  often 
easy  to  recognise  by  insj>ection  and  pilpittion.  According  to  Sibson  s 
observations  there  isj  as  a  rule,  a  relation  between  the  extent  of  the 
effusion  cand  the  height  of  the  impidse.  This  he  found  raised  so  that 
its  lower  boundary  corresponded  to  the  fourth  or  even  the  third 
space  or  cartilage,  licing  also  felt  at  or  to  the  left  of  the  nipple  line. 
The  diffusion  varied  according  to  the  position  of  the  low^er  boundary  ; 
but  in  the  large  majority  of  cases,  at  the  time  of  the  acme,  it 
extended  above  this  lioundary  to  the  extent  of  one  or  more  of  the  higher 
intercostal  spaces.  In  exceptional  cases  the  impulse  was  diffused  from 
the  fourth  to  the  secorid  spaces,  but  generally  it  was  confined  to  the 
fourth  and  third,  or  the  third  and  second  8[jaccs.  Sibson  attributed  the 
raising  and  diffusion  of  the  impulse  to  elevation  of  the  heart  by  the  fluid, 
and  to  enlargement  of  the  right  ventricle  and  pulmonary  artery  from 
obstruction  of  the  flow  of  blood  through  the  lungs.  Ho  believed,  in 
common  with  other  authors,  that  it  is  the  actual  apex -beat  which  is 
felt,  displaced  upwards  and  to  the  left.  At  the  present  time,  howeve'r, 
most  writers  regard  this  opinion  as  erroneous,  and  consider  that 
the  impulse  is  communicated  by  a  higher  portion  of  the  heart.  Tbus 
Dr.  George  Ralfour  believes  that  the  true  apex  is  pushed  inwanis  by  the 
effusion,  and  removed  from  the  anterior  wall ;  w^hile  the  part  of  the  heart 
actually  in  conttict  w^ith  the  chest  wall  is  nearer  the  base  of  the  ventricles. 
Dr,  William  Ewart  (Ifl)  also  whites  :  **  That  an  impulse  can  usually  be  felt 
there  {at  the  third  sjjace)  is  not  surprising,  since  the  antero- posterior 
diameter  of  the  chest  at  that  level  (between  sternum  and  spine)  is  not 
much  greater  than  that  of  the  heart  itself,  whilst  the  left  lung  no  longer 
intervenes  between  the  latter  ami  the  chest  w^alL  The  impulse  is  not, 
however,  that  of  the  apex  of  the  heart,  but  rather  of  its  base.'*  My 
personal  ol>servation3  lead  me  to  agree  with  these  views  on  the  whole, 
but  there  may  be  conditions  in  ceitain  cases  to  cause  actual  uplifting  of 
the  apex- beat. 
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Series  <jf  figures  (Nos.  36  to  43),  from  caBea  deBerit»«d  by  Sib^on,  illustrating  the  loorbid 
conditious  in  pericarditis  and  the  phyaical  sigiu  associated  then^with.  The  bUck 
spaoea  ootrespond  to  tbt^  {k  riuardial  dulziesSi  the  curved  lines  to   tbe  iiu ptilscs, 


and  the  zigzags  to  the  frictiou-i^uiids. 
tbe  pericardium  to  the  heart. 


Id  Fig.  41  there  is  complete  'tdhffiiigB  «l 
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Pia  3«t 


Fio.  87. 


Fio,  38. 


Fia  8ft. 


of  a  large  quantity  of  fluid  pressing  down  the  diaphragm  ;  or  it  may  be 
asBOciaterl  with  a  more  median  and  vertical  poBitioii  of  the  hearty  the 
aortic  arch  becoming  slightly  stmiglitened  (Ewart). 


Over  the  pulmonary  artery  at  the  base  a  double  beat  is  sometimes 
felt,  the  second  beiog  the  cliastoHc  shock  due  to  the  closure  oi  iu 
valves. 

(b)  The   next  chaii«;e  to  be  noticed  in  pericardial  eifusion  is  a  pro- 
gressive weakening  of  the  cardiac  impulse  from  l>elow  upwards.     Thia  | 
depends    mainly   upon    the    amount   of   the    effusion,   but    partly   upon 
feebleness   of    the    heart's   action.       When    the    fluid    is     in    modeniie 
quantity  there  is  often,  as  just  stated,  a  strong  impulse  over  the  upper  J 
spaces,   its  lower  and   outer  boundaries  boing  also  well  defined.      As  it^j 
accumulates,  however,  in  increa-sing  abundance,  and  sepanvtes  the  heart  I 
from    the   chest   wall,   the  ciirdiac  movements  become  more  and    nioml 
obscured,  until   finally  they  may  be  wholly  lost,  and    not    perceptible  j 
over  any  portion  of  the  precordial  region,     Thiii  sign  is  occasionally  very  I 
striking    in    a   case    of    inllamniatory  pericardial    effusion  when    it   first  1 
comes  under  observation. 

(c)  It  is  a  disputed  question  whether  pericardial  effusion  can  pro- 
duce any  definite  change  in  the  character  of  the  caixliac  movement  | 
tactile  or  visible.  CerUiinly  the  impulse  observed  over  the  upj>cr  part  of 
the  chest  may  be  more  or  less  ondulatory  ;  and  a  wave-like  motion  h^ 
been  described^  which  can  be  seen  but  not  felt,  and  is  supposed  to  be 
communicated  to  the  fiuid  by  the  action  of  the  heart,  I  must  say  thai 
I  have  never  been  able  to  recognise  this  phenomenon  positively.  Some 
authorities  regard  an  undulatory  impulse  as  a  sign,  not  in  favour  of 
pericardial  effusion,  but  against  it. 

(d)  In    some    cases   of   pericardial  effusion  the  rhythm   of    the  im-  | 
pulse  has  been  described  as  lagging  behind  the  ventricular  systole  in  a  i 
peculiar  way.     Irregularity,  with  or  without  inequality  in   the  strength 
of    the    beats,  may  become  very  marked    as    the  result    of    eraliarrass- 
ment  of  the  heart  by  a  large  collection  of  fluid,  and  of  changes  in  iti 
walk 

3.  One  of  the  most  frequent  and  characteristic  signs  of  pericardial 
effusion  of  any  ex:tent  is  an  increase  in  the  area  of  the  normal  cardiac 
dulness,  with  change  in  its  shape  and  outline ;  and  not  uncommonly' 
these  alterations  are  so  pronounced  as  to  attract  immediate  attention 
in  cases  of  acute  pericarditis.  The  exact  quantity  re-cognisable  by 
percussion  cannot  be  definitely  stilted,  anil  no  doubt  it  varies  under 
different  circumstances;  but  I  believe  that  methodical  and  careful 
determination  of  the  cardiac  dulness  may  afford  valuable  information  in 
cases  where  the  fluid  is  present  in  comparatively  small  quantity.  It  u 
necessjiiy  to  study  syste ma ti chilly  and  thoroughly  tioth  the  superficial  or 
absolute  and  the  deep  or  relative  cardiac  dulness.  As  the  patient  lie* 
on  his  liack  the  increase  of  duiness  is  first  observed  towards  the  base  of 
the  heart.  The  limits  ultimately  reached  vary  much  in  diflferent  cases. 
The  extension  takes  place  chiefly  in  a  lateral  and  upward  direction, 
the  length  and  breadth  of  the  dulness  being  thus  increased  ;  the  former 
usually  preponderating.  In  most  instances  it  reaches  the  third  cartilagl 
or  space,  but  may  extend  as  high  as  the  second  cartilage  or  first  af 
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or  even  above  the  clavicle.  Dr.  Sansom  maintains  that  whenever  marked 
dulness  extends  above  the  third  rib  there  is  a  strong  probability  of  peri- 
cardial effusion.  Over  the  sternum,  which  is  absolutely  duU,  as  the 
fluid  increases  the  dulness  reaches  a  higher  level  than  over  the  costal 
cartilages,  and  in  extreme  cases  it  may  reach  its  upper  margin.  From 
side  to  side  at  its  greatest  width  the  dulness  may  extend  from  an 
inch  or  more  to  the  right  of  the  lower  part  of  the  sternum,  or  the  right 
mammary  line,  to  an  inch  outside  the  left  nipple,  or  even  to  the  left 
axilla.  In  a  downward  direction  it  seldom  passes  below  the  sixth  rib, 
but  in  extreme  cases  it  may  be  made  out  as  low  as  the  seventh  or 
eighth  rib,  and  be  indistinguishable  from  the  hepatic  dulness.  A  sign 
suggested  by  Dr.  Rotch,  as  valuable  in  the  early  diagnosis  of  effusion  into 
the  pericardium,  is  the  presence  of  dulness  in  the  fifth  right  inter- 
cartilaginous  space,  due  to  the  accumulation  of  the  fluid  in  the  right 
comer  of  the  sac;  but  this  sign  is  by  no  means  invariably  to  be 
trusted. 

A  notable  feature  of  the  dulness  in  cases  of  considerable  pericardial 
effusion  is  its  shape,  which  corresponds  with  that  of  the  sac  itself.  Thus 
it  narrows  from  below  upwards,  assuming  a  more  or  less  triangular,  pyra- 
midal, or,  more  strictly  speaking,  pyriform  or  pear-shaped  outline,  with 
its  truncated  or  **  peaked ''  apex  above,  and  its  base  below,  at  the  level  of 
the  lowermost  limit  of  the  fluid.  The  left  border  has  been  described  as 
usually  somewhat  curved,  or  indented  at  its  upper  part,  while  the  right  is 
more  nearly  vertical.  Dr.  Ewart  well  describes  the  outline  of  &  large 
effusion  as  **  that  of  a  bag  of  fluid  spreading  out  at  the  base."  In  its 
diagnosis  from  cardiac  dilatation  he  lays  stress  upon  the  projection  of 
lower  angle  of  the  dulness  to  the  right,  as  well  as  to  the  left ;  a  prominent 
angular  outline  being  made  out  by  careful  percussion  instead  of  the  normal 
outline  of  the  heart.  When  the  pericardium  becomes  extremely  distended, 
the  characteristic  shape  is  more  or  less  modified,  and  may  ultimately  be 
altogether  lost.  Shattuck  renoimces  all  faith  in  the  doctrine  of  a  pyriform 
or  pyramidal  area  of  dulness  in  pericardial  effusion,  but  I  differ  from  him 
entirely  on  this  point. 

In  cases  of  pronounced  pericardial  effusion  the  extreme  degree  of  the 
dulness  is  very  striking.  Dr.  Sansom  insists  on  the  importance  of  the 
well-defined  transition  from  the  resonance  of  the  lung  to  such  dulness  as  a 
factor  in  the  diagnosis  of  this  condition,  and  in  many  cases  the  contrast  is 
certainly  very  remarkable.  In  other  instances,  however,  it  must  not  be  for- 
gotten that  the  distended  pericardium  is  overlapped  by  the  margins  of  the 
lungs,  which  yield  a  superficial  resonance ;  and  that  its  full  extent  can  then 
be  made  out  only  by  very  careful  percussion  beyond  the  limits  of  abso- 
lute dulness.  A  large  effusion  imparts  an  increased  sense  of  resistance  to 
the  fingers. 

Another  important  point  is  that  the  dulness  of  extensive  pericardial 
effusion  can  be  made  out  distinctly  towards  the  left,  considerably  beyond 
the  position  of  the  apex-beat^  which  is  then  only  to  be  recognised  by 
auscultation. 
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TiQ,  44.— niiutntiiig  "Rotch's  tiffn "  (dnlness  in  the  right  5th  space,  6  to  H);  also  oontruttng  fke 
angles  (on  either  side  of  H)  of  &e  dulness  as  due  respectively  to  einision  and  to  dilatation,    ne 
heart's  outline  is  normal  in  sise  and  position.    The  outer  lines  are  those  of  the  dnlnen  in  i 
effusions.    The  **  supra-hepatic  line  '^  (dotted)  and  the  "  hepatic  line  "  limit  the  narm 
dulness  of  the  liver ;  and  H  is  placed  on  the  abaolnte  dnlnesSb    (After  Ewart.) 


Fxo 


.  45.— Outline  of  a  large  efltiaion,  which  the  polmonary  fringes  overlap,  and  of  ita  total  aiea  of 
dulness.  The  liver  is  depressed  firom  its  normal  level  H  (infrastemal  notch)  to  the  tip  of  tha 
xiphoid.    F  shows  the  position  of  the  ilnger  Ibr  the  *'  first  rib  sign."    (After  Swart.) 
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Fio.  4«.— Ontlfnet  of  the  total  and  of  the  abeolnte  areas  of  pericardial  dulneas.  A,  position  of  the 
caidiac  apex  (5th  space)  in  the  effkision.  The  dulness  is  shown  by  the  arrows  to  extend  f»x  beyond 
and  below  A.  The  right  auricle  (not  shown)  descends  with  the  diaphrsgm.  T,  the  infra-mammary 
patch  of  tnbolar  breathing.    (After  Bwart.) 


Fio.  47.— The 


'  posterior  pericardial  patch  of  dulness  "  (shaded) ;  and  the  "  posterior  pericardial  patch 
of  tubular  breathing  and  sBgophony."    (After  Ewart.) 


766  SYSTEM  OF  MEDICINE 

The  rapid  development  of  increased  precordial  dulness  while  a 
patient  is  under  observation  is  strongly  in  favour  of  accumulation  of 
fluid  in  the  pericardium,  and  under  circumstances  where  acute  peri- 
carditis might  be  anticipated  this  sign  must  be  specially  looked  for.  It 
may  soon  become  quite  pathognomonic,  but  the  possibility  of  the  occur- 
rence of  acute  dilatation  must  not  be  overlooked. 

4.  The  auscultatory  signs  which  may  directly  result  from  effusion 
into  the  pericardium  demand  brief  notice.  The  tendency  of  the  fluid 
itself,  as  it  increases  in  amount  and  rises  higher  and  higher,  is  to  weaken 
the  heart-sounds  in  a  progressive  manner  from  apex  to  base ;  or  they 
may  seem  deep  and  distant.  These  effects  may  be  due  both  to  imper- 
fect transmission  of  the  sounds  through  the  intervening  fluid,  and  to 
embarrassment  with  enfeeblement  of  the  cardiac  action.  Most  commonly 
in  pronounced  pericardial  effusion  the  sounds  are  weak  or  perhaps 
inaudible  over  the  region  of  the  normal  apex-beat,  and  for  some  distance 
upwards,  but  become  gradually  more  perceptible  towards  the  base  of  the 
heart,  where  they  may  be  well  heard ;  over  the  pulmonary  artery  the 
second  sound  may  actually  be  intensified.  In  cases  of  extreme  efRision 
the  sounds  may  be  practically  absent  over  the  whole  precordial  region- 
Some  observers  have  described  a  basic  systolic  murmur  as  a  sign  of  peri- 
cardial effusion,  the  result  of  pressure  by  the  fluid  upon  the  great  arteries. 
I  have  never  met  with  such  a  murmur  within  my  own  experience,  but  it 
may  possibly  occur.  On  the  other  hand,  pericardial  effusion  may  certainly 
obscure  or  render  inaudible  endocardial  murmurs  previously  heard. 

5.  Signs  connected  with  neighbouring  structures, — The  effects  produced 
on  the  lungs,  especially  the  left,  by  a  large  pericardial  effusion,  are  likely 
to  be  indicated  by  more  or  less  pronounced  signs,  which,  however,  will 
vary  in  different  cases  according  to  their  exact  nature  and  degree.  The 
respiratory  movements  over  the  upper  part  of  the  chest  are  often  obvi- 
ously excessive,  but  esi)ecially  on  the  right  side ;  and  should  the  fluid  be 
very  abundant,  a  striking  contrast  will  probably  be  observed  between 
the  activity  of  the  two  sides,  the  movements  on  the  left  being  very 
deficient.  Over  the  region  of  absolute  cardiac  dulness  there  will  be 
entire  absence  of  breath  -  sounds,  as  well  as  of  vocal  fremitus  and  re- 
sonance. Beyond  its  limits  there  may  be  hyper-resonance  and  puerile 
breathing ;  and  towards  the  left  side  the  percussion  sound  is  occasionally 
somewhat  tubular,  and  the  breathing  bronchial  or  tubular,  with  increased 
vocal  fremitus  and  resonance.  Ewart  (19)  calls  attention  to  a  sign  which, 
although  not  constant,  should,  he  says,  be  looked  for  in  severe  cases; 
namely,  tubular  breathing  below  the  right  mamma.  He  describes  it  as 
situated  usually  in  the  nipple  line,  a  little  above  the  hepatic  line,  and 
he  states  that  it  is  sometimes  restricted  to  expiration.  Dry  rhonchi  of 
various  kinds  may  be  audible  in  severe  and  protracted  cases,  the  result 
of  catarrh  of  the  bronchial  tubes. 

In  considerable  pericardial  effiision  the  condition  of  the  left  lung 
may  give  rise  to  a  definite  group  of  signs  at  the  back  of  the  chest  on 
that  side ;  namely,  a  limited  area  of  deficient  resonance  or  actual  dul- 


ness,  about  the  she  of  a  crown  pieco,  generally  referred  to  the  vicinity 
of  the  angle  of  the  scapula^  with  increased  vocal  fremitus,  bronchial  or 
tubular  breathing,  and  bronchophony  or  aegophony.  Saiisom  regarfls 
these  as  valuable  signs  in  children  and  young  subjects.  Ewart  attaches 
special  diagnostic  importance  to  the  duliiess,  which  he  deBcriljes  as 
follows: — ''Whenever  fluid  is  effused  into  the  pericardium  the  normal 
re^souanee  is  modified  at  the  left  posterior  base  in  a  most  definite  way. 
A  patch  of  marked  duhicsa  i^  found  at  the  left  inner  biise»  extenchng 
from  the  spine  for  varying  distances  outwards,  usually  not  quite  so  far  as 
the  scapular  (angle)  line,  and  ceasing  abruptly  with  a  vertical  outer 
lx)undary.  Above,  its  extension  is  also  variable  according  to  the  size  of 
the  effusion  ;  common ly  it  does  not  extend  higher  than  the  level  of  the 
ninth  or  tenth  rib,  and  here  again  its  honzontjil  boundary  is  abrupt.  Its 
shape  is  that  of  a  square,  and  it  is  quite  unlike  that  of  any  dulness 
arising  from  pleuritic  effusion."  He  attributes  this  patch  of  dulness  to 
the  altered  dorsal  relation  of  the  liver,  and  states  further  that  partial 
dulness  also  extends  for  a  short  distance  to  the  right  of  the  corrosi>ond- 
ing  vertebra?,  and  that,  when  the  efTusion  is  considerable,  the  extension 
of  the  pateh  in  the  right  chest  may  Ivecome  almost  absolutely  dtdb  With 
regard  to  auscultation  signs,  this  writer  affirms  that  over  the  dull  patch 
to  the  left  of  the  spine  respiratory  sounds  are  found  to  be  absent  and  the 
voice  sounds  feeble.  He  locates  tubular  breathing  and  a^gopfiony  to  a 
patch  about  two  inches  in  diameter  immediately  below  or  slightly  to  the 
Irft  of  the  tip  of  the  left  scaptda.  He  concludes  that  this  sign,  although 
not  so  im|x>rtant  as  that  of  the  patch  of  dulness,  is  very  commonly,  if 
not  always,  present  in  cases  of  considerable  effusion,  and  gives  valuable 
confirmation  to  other  signs.  The  editor  of  this  work  tells  me  that  he 
once  found  these  signs  very  definitely  in  a  case  of  a  large  collection  of 
blood  slowly  effused  into  the  pericardium  from  a  ruptured  coronary 
artery.  The  patient,  a  lady  of  some  threescore,  lived  about  sixteen  hours 
from  the  onset  of  the  symptoms. 

As  previously  state<l,  pleural  effusion  on  one  or  both  sides  is  not 
uncommon  as  a  consequence  of  a  largo  collection  of  fluid  in  the  peri- 
eardium  ;  in  which  case  the  signs  will  be  modified  accordingly.  When  it 
begins  on  the  right  side  the  contrast  may  be  helpful  in  diagnosis.  Signs 
indicative  of  downward  displacement  of  the  liver  are  very  pronounced  in 
eases  of  extensile  pericardial  effusion,  and  there  may  also  be  some  degree 
of  enlargement  due  to  venous  congestion, 

6.  Effects  of  rkatuje  of  j^«/i/r^.^The  study  of  the  effects  produced 
by  changes  of  posture  upon  the  chief  signs  just  discussed  has  generally 
been  regarded  as  important  in  the  diagnosis  of  pericaixlial  effusion.  In 
a  large  proportion  of  cases  the^e  signs  are  so  definite  that  it  is  quite 
unnecessary  to  test  them  in  this  way,  and  under  such  circumstances  it  is 
highly  dangerous  to  place  the  jmtient  in  the  sitting  or  erect  posture; 
such  disturlmnco  may  even  prove  immediately  fatid. 

The  following  are  the  chief  m<.Hlific4Ltions  in  the  signs  produecfl  by 
changes  of  posture,  which  are   regarded  as   of  more  or  less  diagnostic 


value.  It  may  happen  that  the  impulse  is  not  perceptible  in  the  re- 
ciimbent  position,  but  l>ecaiBes  evident  when  the  patient  is  made  to  sit 
up  or  bend  forwards.  Increased  mobility  of  the  apex-beat  frith  change 
of  posture  has  aUo  been  looked  upon  as  important,  but  certainly  this  ia 
very  untrustworthy,  to  say  the  least.  The  effects  of  position  upon  the  di 
ness  have  been  more  particularly  insisted  upon  as  evidence  of  pericardial^ 
effusion,  and  in  doubtful  causes  may  be  worth  studying.  It  is  increaied 
in  extent,  especially  at  its  ui)per  part,  in  the  sitting  posture,  and  stiD 
more  if  the  body  is  bent  forwards.  It  may  also  be  modified  in  a  lateral 
direction,  as  the  patient  turns  to  either  side.  The  relative  loudneaa  of 
the  cardiac  sounds  or  of  endocardial  murmurs  might  also  possibly  be 
similarly  influenced.  Modifications  of  the  signs  observed  in  connectioQ 
with  the  left  lung  posteriorly  are  also  said  to  he  procluced  by  change  of 
posture,  St'insom  writes :  "  If  the  patient  l>end  well  forward,  or  assiime 
the  knee-elbow  position  for  a  short  time,  the  dulness  disappears,  and 
in  its  place  a  tyrapinitic  sound  is  elicited  ;  in  like  manner  the  fomaer 
auscultsitory  signs  of  lung-consolidation  vanish,  or  only  slight  crepitant 
rales  are  heard,  which  also  very  soon  become  inaudible.  The  former 
signs  return  when  the  vertical  position  of  the  body  is  resumed.** 

It  must  again  be  insisted  upon  that  the  physical  signs  of  pericardial 
effusion  vary  much  in  different  cases,  and  most  of  the  special  signs  de- 
scribed by  Ewart  and  others  apply  rather  to  cases  in  which  it  is  so 
abundant  as  to  raise  the  question  of  operative  interference,  when  a  posi- 
tive diagnosis  is  obviously  of  extreme  importance.  With  some  of  them 
I  am  not  familiar,  and  I  hardly  think  that  any  of  them  are  absolutely 
trustworthy.  Shattuck  denies  the  existence  of  the  dorsal  signs  of  peri- 
cardial effusion.  It  may  be  mentioned  that  skiagraphy  has  been  em- 
ployed for  the  diagnosis  of  pericardial  effusion  and  other  conditions  of 
this  sac,  but  it  is  too  early  at  present  to  attempt  any  definite  statement 
as  to  its  real  and  positive  value. 

Sta^e  of  absffrpiion. — During  the  progress  of  absorption  of  inflam- 
matory pericardial  effusion  the  signs  indicative  of  this  condition  pm* 
gressively  diminish,  until  the  phenomena  become  practically  normal,  or 
point  to  the  foi'mation  of  adhesions.  The  friction  signs,  if  they  have 
been  obscured  hy  the  effusion,  return  for  a  while ;  or  they  alter  in  their 
sitinition,  intensity,  extent,  and  characters.  Friction -sound  in  moet  easei 
increases  in  a  downward  direction  as  the  fluid  declines  (Sibson)*  It  lasts 
a  variable  time.  Friction- fremitus  may  at  this  period  be  noticed  for  the 
first  time  ;  and  the  sound  is  often  rough  and  cretiking  or  churning.  The 
dulness  diminishes  more  or  less  rapidly  from  above  and  laterally  ;  whil^  «l 
the  same  time  the  sounds  become  more  distinct.  It  must  be  rememberfd 
that  one  or  more  relapses  may  take  place,  with  further  increase  of  the 
fluid,  the  signs  of  which  then  return,  again  to  subside  as  the  fresh 
effusion  becomes  absorbed.  What  the  ultimate  position  of  the  heart  and 
the  apex  beat  will  bo  depends  on  the  course  of  events.  As  a  rule^  in 
simple  and  uncomplicated  cases  of  pericarditis  it  returns  to  its  normal 
situatiouj  but  this  return  may  be  prevented  by  adhesions,  by  the  efoli 


iiatfl 
^1 


I 


of  endocanlids,  or  hy  other  cuoscs.  TLe  signs  iitrlieati\'c  of  atlheront 
pericardium  will  l>e  sepiratelj  considered,  l>ut  it  may  ho  remarked  that 
in  not  a  few  iuslunces,  if  carefully  wateLed  foi\  they  cuii  be  traeed  in  pro- 
C€S8  of  development  during  the  period  of  convalescence. 

Course  and  terminations. — As  alrenijy  stated,  acute  pericarditis  pre- 
BonU  much  diversity  in  its  clinical  histc»r}%  and  ii  does  not  follow  any 
uniform  course.  When,  howevcrj  tho  sympjtoms  and  physical  signs  dis- 
cussed In  the  preceding  pages  have  been  adcc|uately  and  intelligently 
mastered,  they  can  bo  studied  with  advanUigc  in  individual  eas€s  on  the 
lines  indicated.  Among  tho  chief  circiioistances  which  int^uenc©  tho 
nature,  severity,  and  combiiiations  of  the  symptoms,  may  be  mentioned 
the  causation  of  the  pericardial  inflammation,  and  the  character  of  the 
general  dise^ise  to  which  it  is  secondary  ;  its  intensity  and  rapidity  of 
progre&s ;  the  charactcri?  and  aiiiourit  of  the  inflammatoiy  products,  espe- 
cially of  the  efl'u?>ion  ;  the  presence  of  previous  organic  changes  affecting 
the  heart  or  pcricardiura,  or  of  other  chronic  intrathoracic  diseai^es  ;  and 
the  association  of  tho  pericarditis  with  endocai'ditis  or  myocarditis,  or 
with  pleurisy  or  pneumonia. 

Attempts  luiie  licen  made  by  Stokes  and  others  to  classify  cases  of 
acute  pericarditis  into  groiijis,  according  to  the  intensity  of  the  Bymj*- 
toms,  and  the  nsorbid  changeis  aJTecting  the  pericardium  and  heart  associ- 
ated tlierewith  ;  hut  distinctions  of  tliis  kind  are  quit*-^  arbitrary,  and 
liave  no  practical  fonndiition  or  value.  It  may  be  affirmed  that  as  a 
rule  the  clinical  phenomena  are  not  bo  pronounced  or  so  grave  as  is  com- 
monly sU|>posed»  or  as  the  older  writers  used  to  describe.  Not  un- 
commoidy  the  sytnptoms  are  not  at  any  time  prominent;  they  may 
be  practically  latcfit,  or  they  may  quickly  attain  some  degree  nf  sevi^rity, 
and  as  sj)eedily  snbsiile.  Shattuck,  indeed,  spec  i lies  **  latency  "  as  the  most 
characteristic  clinical  phenomenon  of  pericardii  is.  In  some  instances  one 
or  more  relapses  occiu;  with  corresponding  increase  of  the  symptoms  after 
tlieir  snbsidence.  Acute  pericarditis  may  nui  a  favijurable  course  in  a  few 
days,  even  when  there  is  consiilerable  effusion,  wliich  tlien  undergnes  rapi*l 
absorption.  Tho  entire  duration  of  the  majority  of  cast's  is  from  eight 
or  ten  days  to  a  fortnij^dit,  but  not  uncommonly  longer;  convales- 
cence may  not  be  established  for  three  to  six  weeks  or  more,  or  the 
disease,  after  beginning  more  or  less  acutely,  may  afterwards  assume  a 
subacute  or  chronic  course.  As  a  rule  it  termittates  in  recovery,  so  far 
as  the  immediate  result  is  concerned,  and  no  doubt  in  a  considerable 
proportion  of  ciuses  the  restoration  is  practically  complet** ;  hut  in  not  a 
few  instances  4lefinite  orgainc  changes  are  left  Inhimi,  the  effects  of 
which  are  sooner  or  later  revealed,  it  m;iy  be  within  a  short  ijeri^rl. 
Sometimes  the  patient  C4in  hardly  ho  Sidd  to  recover,  a  condition  of 
obvious  cbrordc  i/ericarditis  being  established,  with  well-marked  symji- 
toms  and  physical  signs  which  will  be  considered  later.  It  is  inij>ossihlc 
to  make  any  definite  statement  as  to  the  direct  fatality  of  acute  peri^ 
carditis,  and  the  more  important  points  bearing  upon  this  matter  w^ill  be 
more  conveniently  relen'ed  to  under  prognosis.     It  may  be  afBrmed,  how- 
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over,  that  death  i^  seMoni  rlue  solely  to  this  affection,  though  evi.]enc«» 
of    pcricanliul   iiiflaiiimation   may   not   uiicorainouly  b*3   fouml   at    |>i3Sl* 
mortem  examinations,  or  it  may  partly  con tri bote  to   the    fifctal    result 
Occasionally  acute  pericarditis  assumes   a  very   grave   aspect  from  ti 
firat,  advancing  with  great  rapid ity»  exhibiting  extremely  severe  sytupton 
and  ending    in  death  within  a  short  time,  it  may  be  even  in  less  ihii 
twenty-foiir  hours  ;  but  such  a  course  of  events  only  occurs  under  spetti 
circumstances,  and  mainly  in  hKrunrrhngic  cases. 

The  cOTU'se  of  rheumatic  pencar« litis  in  children  is  described  hy  Dr. 
Cheadio  as  usually  subacute,  chronic,  recurrent.      It  frequently  nierg) 
into  the  condition   of  pericardial  adhesion   and   its  consequences,   wi 
their  attendant  plienomena.     [For  fuller  details  the  reader  is  refrrr 
to  the  article,   "The  Acute  Eheumatisui  of  Childlujod/'  vul.   iiL   p. 
ft  f>eq.] 

Diagnosis. — ^Several  important  matters   bearing  upon   the  diacno*i9 
of  acute  pericarditis  have  been  sufficiently  dealt  with  under  its  cHuic«l 
history,  especially  in  the  discussion  of  its  physical  signs  ;  and  in  £urUi0|^| 
consideration  of  this  part  of  tlie  subject,  I  pro[>ose  merely  to  draw  attten*^^ 
tiou  to  its  more  prouiinent  ami  important  aspects. 

Am  ordinary  case  of  acute  pericarditis  arising  in  the  course  of  definiti 
rheumiitic  fever  ought  tu  present  little  or  no  dithcuky  in   diairnosis,  i 
duo  attention  ho  paid  to  the  symptoms  and  physical  signs.      Kememl 
ing,  however,  that  ttie  intiitmmatioa  may  supervene  very  insidiously  iq 
this  complaiut,  and  wlien  the  joiutsymptoms  are  not  pronounced,  it 
necessary,  whenever  any  rheumatic  condition  is  suspected,  to  be  constanUl 
on  the  watch  fur  its  appearance.     Nor  rau^t  wc  forget  that  f)ericaDliti§l 
may  ho  the  firj^^t  indication  of  such  a  condition.     From  these  points  of  J 
view  it  is  a  disease  to  be  particularly  watcbe^l  for  in  cluldren,  though  in 
such  subjects  its  symptoms  and  signs,  as  well  as  its  mode  of  progress, 
may  ba  very  anomalous,  even  where   there  is  well-markeil  or   perhaps  ^ 
a  large  pericardial  effusion,  a  stttte  of  things,  however^  wbicli  ought  no 
to  occi'^iou  any  difficulty  to  an  intelligent  and  practised  clinical  observeiil 
The  occurrence  of  acute  pericarditis  in  other  than  rheumatic  cases  nmyj 
easily  be  ovi^r looked  by  an  incautious  observer,  but  it  should  be  thought  ( 
at  any  rate  as  a  possible  complication  of  Bnght's  disease,  or  of  pneumonid' 
or  ph  urisy. 

Assuming  that   t!n3   diagrmsis  of  pericarditis   has  been  made,  it  n 
obviously  very  important  to  determine,  within  due  limits,  and  -withouli 
endangering  or  needlessly  distressing  the  patient,  the  actual  morbid  corh  j 
ditions  presentj  and  more  especially  the  amount  and  characters  of  ihe] 
fluid  effusion,  as  well  as  the  changes  which  take  place  during  the  pro- 
gress of  the  case.      Most  of  these  points  can  be  positively  made  out  bjr  j 
physical  examination  only,  conducted  on  the  lines  already  explained.     Ill 
must  not  bo  forgotten  that  extensive  frictionsound  is  not  inconipatlliJe 
with  a  very  abundant  effusion.     The  rapid  extension  of  general  peri- 
cardial  adhesion   in   some  cases   is  also   worthy   of   note,   especially  in  ■ 
children.      The  probability  of  the  fluid  being  hismorrhagic,  8UppuraUf%j 


or  khorous  is  mainly  foiiiuled  on  the  cantlitions  with  which  the  in^ri- 
carditis  is  associateil,  and  on  tfie  general  symptoms ;  yet  these  may  Ihj  in 
no  way  charactemtie. 

What  other  conditions  of  the  pericardium,  or  of  the  heart  itsidf,  are 
ajjt  to  ho  confounded  with  pericarditis  ?  A  dropsical  accnnmlation — 
hydr(^eriatrifhim — may  certainly  he  mistaken  for  an  inflammatory  efl'usion, 
eepeciidly  if  it  he  ahundant.  However,  the  circumstances  undt^r  wliicli 
ib  occurs,  the  fact  that  it  usually  follows  hydrothorax,  the  ahsence  of 
symptoms  of  pericarditis  and  of  any  friction  phenomena,  and,  as  a  rule, 
the  comparatively  small  amoiuit  of  the  etfusion,  will  usually  enahlo  a 
dingmjsis  to  he  arrived  at  readily.  A  morl»id  growth  involvinj^j  the  peri- 
cardium has  more  tlian  once  Ix'cn  mistaken  for  pericarditis  with  cflhsion. 
The  distinction  ut  pericarditis  from  endocarditis  at  an  early  fitago  is 
maiidy  founded  on  tlie  differences  between  the  tactile  and  ausculta- 
tory signs  already  discussed,  hut  the  symptoms  may  ako  help.  When 
marked  effusion  occnrr=,  any  previous  difliculty  is  cleared  up.  Of  course 
the  frequency  with  which  the  two  diseases  are  associated  together,  espe- 
cially in  children  and  young  sulgects,  must  always  he  horno  in  mind. 
Implication  of  the  heart  suhstance  is  indicated  hy  evidences  of  Feriuns 
embarrassment  arid  feehleness  of  its  action^  and  when  grave  symptoms 
arise  in  the  course  of  pericarditis,  changes  in  the  muscular  tissue  of  the 
heart  may  he  regarded  as  hij^hly  probable.  Much  has  been  written 
about  the  difficulties  of  distinguishing  between  pericardial  eifusion  and 
cardiac  enlargements,  e-specially  dilatation,  but  in  my  opinion  they  have 
been  greatly  exaggerated,  when  we  remember  that  due  consideration  is 
to  be  given  to  all  the  facts  of  an  individual  case.  It  is  possible,  indeed, 
that  a  mucli  dilated  heart,  especially  if  associated  with  extensive  ad- 
hesions, might  be  mistaken  for  effusion  ;  and  such  a  mistake  has  actually 
happened  several  times,  the  heart  having  been  punctured  in  an  operation 
for  the  removal  of  a  supposed  pericardfal  collection  of  fluid.  Ditticulty 
might  aho  arise  when  acute  dilatation  with  rapid  adhesion  occurs  in 
pericarditis,  inste^ixl  of  effusion.  Should  inflammatory  effussion  supervene 
where  the  heart  is  etdarged,  and  the  pericardial  sac  distended,  the  dia- 
gnosia  might  likewise  be  obscure ;  as  well  as  when  acnte  inilammation 
involves  a  narrow  area  of  the  pericardium,  the  rest  of  the  sac  being 
obliterated  by  previous  adhesions. 

The  di;i!rno8is  of  acute  pericarditis  from  neighbouring  conditions  is, 
as  a  rule^  cjuite  easy.  Occasionally  the  distinction  between  this  com* 
plaint  and  pleurisy  might  be  difliculty  and  certainly  this  applies  to  the 
friction-sound.  A  superficial  exo-pericardial  sound,  or  even  a  fremitus 
prorluced  in  the  mediastinal  cellular  tissue,  might  also  simulate  peri- 
cardial phenomena.  The  only  circumstance  in  wliich  a  pleural  effusion 
is  at  all  likely  to  rej^emUe  one  in  tlie  pericardium  is  when  it  happens  to 
be  peculiarly  limited  by  previous  adhesions.  It  has  been  stated  that 
such  conditions  as  jmeumonia,  phthisis,  aneurysm,  accumulation  of  fat,  or 
intrathoracic  tumour  mi::ht  he  mistaken  for  acute  pericarditis,  hut  I  have 
certainly  never  met  with  any  difficulty  of  this  kind.     It  must  not  be 


forgotten  that  this  iHs{?iise  may  be  associated  with  other  itidaioiLi 
atTections  within  the  chest,  or  be  secondary  to  certain  aUjacent  it; 
conditions. 

Prog"iiosis. — -Acute  ]>erienrditis  must  he  regarded  as  a  serious  dts 
thodgh  m  imcomplirated  cases  the  inim«:'iliate  prognosis  is  usually  (i%\i 
able.  The  mortality  is  comparatively  small,  but  it  is  not  pructical 
to  give  any  definite  percentage  of  deaths.  Much  dej^euds  ujK>n  tht 
conditions  wiih  which  tlie  disease  is  associated,  rheumatic  cases  Kcing 
seldom  immediately  fiitah  It  is  far  mure  dangerous  whon  it  siij^in'coc* 
in  connection  with  Bright^s  disease  or  other  such  grave  chronic  maladies. 
and  is  then  likely  to  vml  fatally.  Septic  cases  of  all  kinds  are  also  veiy 
grave.  Seeing  that  pencarilitis  and  endoca-rditis  so  often  go  togetbrr, 
the  prognosis  under  such  circumstances  must  he  guided  hy  a  due  coci- 
sideration  of  the  effects  of  the  combination  in  each  particuhir  case  ;  hut 
obviously  it  must  always  he  more  serious,  esijecially  if  the  inyocardiinn 
is  involved  also*  When  there  are  other  acute  iutiammatory  affectioiif 
within  the  chest,  in  addition  to  those  implicating  the  heart  and  its  cover^ 
ing,  the  danger  Is  very  imminent. 

Annmg  the  factors  influencing  the  immediate  prognosis  in  iiidi vidua] 
cases  the  following  are  worthy  of  note  : — Pericarditis  is  very  serious  in 
infants  and  young  children  ;  and  the  very  fu t;d  foim  described  by  Stiirgcss 
attended  wuih  grave  nervous  symptoms,  and  ending  in  rapid   aiih-srsion, 
must  again  be  specially  mentioned.      In  old  people  also  the  danger  is 
decidedly  greater.     Previuusly  impaired  health,  or  a  weak  condiiioo  irf 
the  patient,  and  particularly  the  presence  of  old  heart  trouble  or  oth 
chroidc  di.sease^,  especially  intrathoracic^  may  further  com[v]icate  matter 
The  character  and  amount  of  the  morl>id  products  in  acute  pericanJid 
greatly  affect  tlie  prognosia      The  danger  is  obviously  more  serious 
proportion  to  the  quantity  of  fluid  effusion  ;  as  well  as  if  there  bo  rca«o« 
to  believe   this   to   be  of   a  haimorrhagic,   purulent,  or  ichorous  natun 
Due  observation  and  study  of  the  symptoms  may  affonl  important  ludu 
tions.      Among  those  of  more  or  less  grave  import  are  serious  dya 
especially  if  amounting  to  orthopncea,  with  signs  of  cyanosis  or  aspli 
greatly  emhnrrassed  or  very  feeble  or  irregular  cardiac  action,  with  cor 
sponding  pulse,  and   tendency  to   faintness  or  syncope ;  hypcrpyr^xiiJ 
dysphagia;  severe  vomiting;  marked  prostration;  and  pronounced  cen 
hral   or  other  nervous   disturbances.     The  genenil  appearance   and 
expression  of  the  face  and  eyes  are  often  useful  guides  to  the  immcdtafe 
prognosis.     It  must  never  he  forgotten  that  smlden  death  from  syncop 
may  happen  in  cjises  of  large  effusion  into  the  pericardium,  especially  i 
the  patient  is  made  to  sit  up,  or  to  change  his  posture  for  the  purpose  of 
physical  examinatitm.    Finally,  the  mode  of  treatment  materially  inflnencei 
the  immediate  prognosis  in  acute  pericarditis.    Undue  activity  may  cer 
tainly  do  much  mischief;  hut,  on  the  other  hand,  a  lircad  of  en€ 
measures,  when   circumstances   demand   them,  may  as  certainly 
a  fatal  result. 

The  remote  prognosis  in  a  case  of  acute  pericarditis  always  d 
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special  attoiition,  tliotii^'h  it  b  often  inipossiHo  to  give  a  positive  opinioo 
on  this  point  until  the  course  of  events  lias  1>eeii  watched  fur  eom<5  time. 
I  iK^ieve  that  the  general  fondency  is  to  take  too  faviniral*le  a  view  of 
the  ultimat^^  prognosis,  and  not  adeqtmtely  to  recognise  the  importance  of 
the  after-effects  of  the  irdlanimatory  clianges.  Such  iifrer-effects  are  met 
with  in  a  considerable  number  of  cases,  and  may  be  very  serious,  as  will 
be  pointed  out  in  relation  to  pericardial  adhesions.  Tliey  are  more  likely 
to  give  trouble  in  proportion  to  the  aniunnt  of  lymph  eft'nsed  \  to  its 
presence  over  the  exterior  as  well  as  the  interior  of  the  pericardiiim  ; 
to  the  slow  or  subacute  progress  of  the  disease  ;  and  to  the  formation 
of  p US- 
Treatment* — The  treatment  of  each  individual  case  of  acute  peri- 
card  iti  a  demands  careful  ant  I  in  tell:  gent  con  si  tie  rat  ion,  and  it  is  decidedly 
a  mistake  to  follow  any  regular  routine  plan,  or  to  adopt  needlessly 
active  measures.  When  it  occurs  in  connectitui  with  rheumatism  it  may 
not  be  requisite  or  flesind>le  to  change  the  prevituis  treatment  in  any 
way,  but  much  w^ill  dei»eijd  upon  the  nature  and  dt*gree  of  the  morbid 
changes  which  the  pericardial  inflammation  prfRluee^,  The  adn>iuistra- 
tinn  of  salicvlates  is  not  contra-indicated,  ancl  many  believe  that  they 
help  in  avertiug  the  complaint,  but  certaitdy  their  use  requires  caution. 
Dr»  Clee  has  recently  stated  that  large  pericardial  etlusions  are  uuich  less 
cnmmonly  met  with  now  than  fonnerlvt  and  suggests  that  thi.s  may  be 
due  to  the  use  of  salicylates.  Whether  it  be  possible  to  prevent  the 
development  of  pQricarditis  in  rheumatic  cases  is  a  doubtful  rpiegtion,  but 
at  any  rate  comjdete  rest,  avoidance  of  chill,  and  due  protection  of  the 
prceordi.d  region  may  h»dp  in  this  direction.  Should  there  be  a  tendency 
to  niiieh  canliac  excitement,  I  believe  it  is  a  go(Kl  plan  to  administer 
o  pi  I  Hu  or  morphine  as  a  preventive  measure  in  suitable  cases,  the  effects 
being  of  course  duly  watched. 

When  acute  pericarditis  has  actually  arisen,  the  treatment  must  be 
guided  by  circumstances.  In  every  case  the  patient  must  be  kept  as 
much  as  possible  at  rest,  and  must  not  l>e  unduly  disturbed  or  moved  for 
the  |»urpose  of  physical  examinatinn.  Posture  must  be  iirtclligently  studied 
in  relation  to  the  pericardial  conditions,  the  symptoms^  and  the  feelings 
of  the  patient.  As  Ibrid  acctnnulates  it  is  often  necessary  to  have  the 
he^i  I  and  shoulders  raised  ;  but,  if  so,  the  piitient  should  l)e  propped  up 
comfortably  and  efTeetually  supported  ;  this  arrangement  requires  special 
attention.  The  judicious  arlministration  of  nourishment  constitutes  an  im- 
portant part  of  the  treatment  iii  niaTiy  inst-ances  ;  and  alcohoh'c  stimulants, 
espt^cially  i»randy  and  champagne,  are  often  needed  ;  the  quantity  must 
be  deteiTuiucd  by  the  requirements  of  each  indivithial  case,  as  judged 
chiefly  by  the  degree  of  gen  end  weakness  or  depression,  and  the  cardiac 
action  and  pulse.  In  bad  cases  a  considerable  amount  may  be 
.required. 

The  treatment  of  acute  pericarditis  in  the  early  stage  has  for  its  objects 
the  relief  of  fKiin  and  restlessness,  the  calming  of  the  heiirt's  actitm,  and 
the   arrest  or   control   of   the  inflammatory  process.      The  practice  of 
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bleeding  and  giWng  calomel,  formerly  adopted  by  many  as  a  nialUr  ^ 
routine,  need  only  be  mentioned  to  lie  al^sulutely  condemned  ;  nor 
opinion  can  anything  favourable  be  said  for  the  uso  of  cardiac  de 
ants,  such  as  antimony,  aconite,  or  green  hellebore.      In   suit^ible 
advantage  may  certairdy  be  derived  sometimes  from   the   application  of 
a  few  leeches.     As  a  rale,  however,  efficient  poulticing  over  the  front  i 
the  chest  gives  most  relief  at  firsts  and  answers  best  in  the  majority^ 
cases,  cot  ton- wool  being  afterwanls   ai^plied.     Fomentations  or  spon  ' 
piline  are  also  convenient  applications.     I  have  thought  that  the  appli< 
tion  of  a  blister  over  this  region  at  an  early  period  h^is  in  a  few  instano 
cheeked  the  progivss  of  the  infiammation,  but  it  is  easy  to  be  deeeivi 
in  this  matter.     The  application  of  cold^  by  means  of  ice-bags  over  : 
precordium,   is   strongly  advocate^l  by   Dr.   Lees  and   others,    but   til 
tre:itment  certainly  requires  caution.     Should  the  pain  be  severe,  opiti 
may  bo  given^  Dover's  powder  being  a  useful  preparation  ;    or  morphia 
may  be  administered  subcutaneously,  and  repeated  as  occ*ision  demand 
Tliere  is  no  hanu  in  judieiou^'^ly  applying  anodyne^^  such  as  belladonni, 
over  the  precordial  region ;    but  1  doubt  whether  they  are  really  b^m- 
liciah 

The  treatment  of  pericardial  effusion  must  be  guided  by  its  quantii 
and  mode  of  progress.     If  it  is  not  abundant^  and  shows  the  nattif 
tendency  to  become  absorbed  fjUickly,  no  special  measures  are  ne 
Otherwise  it  may  be  desiral'le  to  apply  a  blister,  or  even  two  or  mo 
in  succession.     Some  prefer  applications  of  tincture  or  liniment  of  iodin 
as  counter-irritants ;  others  advocate  the  inunction  of  mercurial  oiiUtu^n 
or  oleate  of  mercury.     The  internal  administration  of  iodide  of  f>otassiu 
or  i^iodium  may  be  of  service^  combined  with  tincture  of  digitalis.     Ip 
preparations  may  also  be  helpful,  especially  the  tincture  of  pcrehloridai 
and  a  combination  of   tartrate  of   iron  with  the  ioilide  hits  been  recon 
mended.     Very  active  measures  to  promote  absorption  are  certainly 
be  deprecated  ;  and,  when  the  effusion  is  large,  special  care  must  be  tak« 
not  to  make  the  patient  sit  up  smldenly  lest  fatal  syncope  should  occur. 

In  all  cases  of  acute  pericarditis  it  is  necessary  to  watch  carefully  i 
action  of  the  heart  and  the  pulse  from  the  point  of  view  of  treatment 
have  already  expressed  my  opinion  that  at  no  time  is  it  desirable  to  giv 
cartliac  de])ressiints.  Some  authorities  recommend  the  administration  < 
tincture  of  digitalis  from  the  outset,  but  I  do  not  think  that  a  routin 
use  even  of  this  drug  is  desirable.  However,  should  there  l>e  any  indicatio 
of  cardiac  weakness,  or  a  marked  want  of  tone  in  the  arteries,  witJ 
dicrotism  of  the  pulse,  the  tincture  should  be  given  every  three  or  foil 
hours  in  ten-niinim  doses,  its  efiects  being  duly  watched,  Strvchniriil 
afforils  valuable  help  in  liad  cases,  and  may  Ijc  conil>ined  with  digitalis ; I 
or  it  may  even  be  thought  desirable  to  employ  subcutaneous  in jeciions  o(  1 
strychnine  and  digital  in.  Of  the  use  of  strophauthua  or  other  cardi»ei 
tonics  in  pericarditis  I  have  no  experience.  As  temporary  8tinmliiiiti^.[ 
ammoTua  and  ether  might  be  of  decided  serv^ice  in  some  cases;  or  possibly i 
subcuLaneous  injection  of  ether*     Of  course  alcoholic  stimulants  are  ofien.. 
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of  tbe  greatost  ajisistancc,  and  Lirgo  quatitities  of  cliampagiie  or  brandy 
may  l>o  dtitnatidcd.  The  adnunistration  of  the  agents  iiieutioned  in  the 
preceding  remarks  needs  the  most  careful  supervision,  and  they  muBt 
not  be  employed  iridiscriminaiely  or  nu^hly*  for  it  may  lj6  desirable  at 
any  time  to  diiriinitili  the  dose,  or  to  stop  them.  Special  care  must  be 
taken  in  tho  treatment  of  children. 

Periearditis  not  of  rheurnalie  origin  must  always  be  treated  as  a  jsart 
of  tlie  general  condition  with  ^vhieh  it  may  bo  associated,  such  as  septi- 
caemia, tulx^t-culosis,  or  renal  disease ;  and  in  its  association  with 
endocarditis,  or  with  other  intrathoracic  infiammatory  allectiona,  the 
knowledge,  experience,  and  judgment  of  the  practitioner  will  often  be 
severely  taxed,  though  not  uncf>mmonly  but  little  can  be  done.  Much 
difficulty  may  also  be  cxpcricneetl  in  the  treatment  of  symptoms, 
which  must  be  conducted  on  ordinary  principles,  thtnigh  considerable 
discretion  and  caution  are  demanded  in  carry ijig  them  out.  Among  the 
most  important  symptoms  which  may  need  attention  are  dyspno^ii, 
especially  if  accompanied  with  a  terjdency  to  cyanosis  or  apno?a,  dysphagia, 
severe  vomiting,  restlessness  and  sleeplessness,  delirium  or  other  cerebral 
disturbiiuces,  and  high  fever.  Dr.  Georgo  Balfour  recommends  chloral 
hydrate  as  a  sedative  and  antiphlogistic  along  with  digitalis;  it  i.s  how- 
ever, a  tlepressant  of  the  heart,  and  must  at  any  rate  be  caulioufily 
used.  Want  of  sleep  is  a  very  trying  symptom,  but  such  remedies  as 
sulphonal,  trional,  or  piraldehydo  in  suitable  cases  may  help  us  better. 
Subcutaneous  injection  of  morphine  may  be  imperati\  el^^  demunded,  even 
if  risky.  Dr.  Cheadle  sjieaks  highly  of  noponthe  for  children.  Iidudation 
of  oxygen  mLiy  help  I  he  breathing  in  some  cases.  The  measures  to  bo 
adopted  to  bring  down  temperature,  especially  hyyKjri pyrexia,  nuist  be 
determined  by  circumstances.  Difficvdty  in  swallowing  ma}*,  perhaps,  bo 
relieved  by  making  the  [mtient  bend  forwards,  so  as  to  relievo  the  oeso- 
phagus  from  the  pressure  of  the  distended  pericardium  ;  but  special  care 
must  be  exercised  in  tloing  this.  The  bowels  need  due  regulation  ;  and 
in  l»ad  ca^es  it  is  important  to  see  that  the  bladder  is  |u-rtperly  emptied. 

The  ijuantity  of  a  serotis  effusii*n,  and  the  imminent  danger  to  life 
resulting  therefrom  in  exceptional  cases,  may  raise  the  question  of  siir- 
gical  interfere  nee,  but  I  cannot  agree  with  those  who  are  too  ready  to 
resort  to  paracentesis  for  peneanliai  elfusion.  It  is  rarely  required  at 
any  rate  in  rheumatic  pericanlitis.  Dr.  Clifford  Allbutt  (1)  w^as  the  first 
to  introiluce  as  a  practice  the  operation  of  piracentesia  pericardii  into 
this  country  in  1866,  w^hen  it  was  successfully  perfonned  on  a  patient  of 
his  by  Mr.  Wheelhouse  ;  the  paiictJt,  who  w^as  moribund  at  the  time  of 
the  operation,  made  a  goml  recovery.  In  another  case  it  was  performed 
for  him  by  Mr.  Teale  in  1869.  For  a  full  description  of  the  operation 
reference  nuist  be  made  to  surgical  woiks  (me  especially  S'fOf/frv  ^/  ihe 
(*iu:4,  by  Mr.  Stephen  Paget),  and  it  will  only  be  neces.sary  to  refer  here 
to  two  or  three  practical  points.  Tt)  detemnne  that  Hnid  is  really  present 
an  exploratory  puncture  may  be  made,  in  the  first  ir^stvince,  with  a  hypo- 
dermic syringe;  and,  as  a  dihited  heart  has  even  ^^ithin  a  recent  period 


been  actually  perforated  for  a  supposed  pericarfjiul  eflTusion,  this  precci 
tiori  is  curtainly  advisable  in   any  obsciire  wise.     Some  prefer  even  I 
make  an  incision  down  to  the  pericardium.     The  fluid  is  best  remuri 
by  moMua  of  un  aspirjitor  with  antiseptic  precautions,  but  tlio  instrument' 
must  not  bo  too  powerful,  as  the  etfiision  needs  to  ]m2  t-aken  away  Tery 
gmdually*     Some  operators  prefer  a  small  troehar  and  canula.      Eith< 
the  fourth  or  tifth  It^ft  interspjiee  is  usu.dly  selected,  at  a  distance  of 
inch  (Dienlafoy)  to  2  or  !2i  inches  from  the  margin  of  the  ste rn iitn ;  !m1 
the  exact  spot  may  vary  with  cireumstanccs.     The  puncture  has  even  Wi 
made  on  the  right  of  the  stermim.     Rotch  recommended  the  fifth  righi 
interspace.     The   late  Marcus   Beck  recommended   the  use   of  a   No.  X 
needle,  which  he  passed  o14iqticly  upwards  ancl  inwanls,  taking  care 
turn  on  the  vactmm  as  soon  a^  the  eye  is  covered.     The  moment  th«j 
fluid  gets  into  the  syringe  the  needle  must  be  held  steadily  until  the  fioi 
ceases.     The  patient  must  be  in  the  recumbent  posture  during  the  opei 
tion,  and  its  e fleets  carefully  >\'atched.     When  pericartlial  is  associated 
with  pleural  cfi'iision,  the  removal  of  the  latter  may  sufficiently  relieve  all 
urgent  symptoms,  hut  if  it  tend  to  return  it  may  thou  l)ecorao  necessary 
to  relieve  the  pericardium  also.      The  sul»jcct  of  paracentesis  jiericArdii 
has  been  very  ably  dealt  with  in  a  paper  by  lh\  Samuel  West^  who  gi%'( 
a  tabular  summary  of  eighty  cases   thus   treated   up  to   1883,      Snl 
ipiently  it  has  been  discussed  by  Sir  T,  Grainger  Stewart  and  others^ 
and  many  scattered  cases  have  been  recorded. 

The  management  of  cases  of  pen  carditis  during  convalescence  is  a 
matter  requiring  due  considenitiou,  especially  in  relation  to  the  formation 
of  adhesions.  Personally  T  have  been  disposed  as  a  rule  to  enforce  pro- 
longed rest,  but  some  years  ago  Dr.  C'antlie  drew  attention  to  thf 
desirability  of  encouraging  exercise  after  an  attack  of  acute  j^ericarditii 
in  young  subjects,  with  the  view  of  exciting  the  caidiae  action,  and  thnii 
helping  to  make  the  adhesions  loose  and  filamentous.  This  que.'ition  luui 
usually  to  be  considered  in  relation  to  the  presence  or  absence  of  endo- 
carditis and  its  conscfjuenees,  as  well  as  the  state  of  the  cardiac  walls ;  w 
no  general  rule  can  be  laid  doi^^i^  and  every  case  must  be  etudicd  on  its 
own  merits. 


II.  Suppurative  PERicARDiris;  Pyopkricardtitm 


The  formation  of  pus  within  the  pericardium  has  alreaily  been  men- 
tioned  under  acute  pericarditis,  lint  it  will  Ik?  expedient  briefly  to  considt^r  i 
this  condition  separately,  including  also  those  cases  in  which  the  floid  i» 
of  an  ichoi'ous  kind. 

Etiology  and  Patholog-y, — Pyopericardium  is  occaaionally  acute  in 
its  manifestation,  but  is  much  more  commonly  the  result  of  a  sul>acute  r*r 
chronic  yiroccss.  It  is  very  nireU'  the  outcome  of  an  ordinary  a<*ute 
pericarditis,  either  primary  or  rheumatic,  being  then  a  lat**  or  seenndjuT' 
phenomenon,  a  serous  or  sero-iil>rinous  eftusion  gradually  changing  into  ft 
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more  or  less  piinifcnt  collection.  In  the  large  majority  of  crises,  however, 
the  circiniksUuices  under  which  such  a  coUectiori  is  met  wilh  are  peculiiir, 
and  it  ruHy  not  only  ha  formed  withiu  the  jKirifaniium,  hut  in  some  in- 
stances 18  partly  due  to  the  bursting  of  a  nei^hlMjoring  accumuhuion  of 
pus  into  the  sac.  Pathologically  it  is  associated^  of  course,  with 
pyogenetie  organisms-  It  has  been  stated  that  the  prod  net  ion  of  pus 
within  the  pericardinm  is  favoured  by  abundant  exudation,  and  the 
extensive  forniatiun  of  new  blotxbvessels  in  its  sulKstiuiei'.  The  lojiger  a 
pericardial  ctiusion  remains  uiuihsorbed  the  more  hkely  it  is  to  Ixieome 
purulent. 

Pyopericardium  occurs  most  frequently  in  c<ises  of  pyemia  or  septi- 
caemia of  all  kinds  ;  thus  it  may  appear  as  a  complication  of  certain 
of  the  eruptive  fevers.  It  has  been  said  to  bo  associated  particularly 
with  ill  juries  ami  diseases  of  bones,  stich  as  osteomyelitis  and  acute 
necrosis.  I^urulerit  pericarditis  is  more  Hkely  to  occur  if  an  abscess 
has  previously  formed  in  the  myocardium^  but  this  is  by  no  melius  ncees- 
Bttry,  Very  i-arely  it  appears  to  have  l>een  secondary  to  n>alignant 
endocarditis.  In  another  class  of  cases  pyo|»ericardiiim  is  due  to  the 
ruiJtiire  o{  a  neighbouring  collection  of  pus  into  the  pac^  especially  of  an 
empyema  ;  or  it  may  even  be  set  up  liy  cfuitannnated  air,  which  has 
entered  through  a  perforation.  Exceptionally  it  results  from  the  ext^n- 
Bion  of  empyema,  low  forms  of  pleui-o-pueumunia,  neighbouring  ulcerative 
or  g/ingrenons  tliseiLses  or  rdiacesses,  or  possibly  peritonitis.  The  peri- 
cimlitis  associated  with  Bright 's  disease  is  believed  to  have  a  special 
tendency  to  the  format  ion  of  pus  j  and  a  similar  tendency  has  lie  en 
attiibuted  to  tho  tuberculous  variety.  Among  the  cases  of  opeiation 
collected  by  I>n  Samuel  West  (53),  however,  in  no  in^itauce  of  tubeicidous 
pericarditis  was  the  effusion  purulent  Such  a  condition  may  be  associated 
with  pulmonary  phthisis^  owing  to  tho  rupture  of  a  cavity  into  the  sac. 
Pyoperieardium  is  far  more  common  In  young  subjects,  and  in  males. 

Anatomical  characters. — As  the  name  indicates,  the  esseritial  change 
in  ijyopericardium  is  the  presence  of  pus  in  the  sac.  It  may  be  in  small 
amount,  or  the  accumulation  may  be  very  large :  in  tho  latter  case  it  will 
prrwlnce  the  same  mechanical  effects  ujwn  the  liiart  and  ncighlxnuing 
structures  as  other  forms  of  effusion.  In  Dr.  Dickinson's  most  interesting 
case  (17)  as  much  as  1 94  oz.  were  drawn  otl*at  one  time  ;  and  in  Dr.  Samuel 
West's  case  14  oz.  and  IC  oz,  were  successively  removed.  It  may  collect 
entirely  in  the  posterior  portion  of  the  pericarilium,  the  anterior  surfaces 
being  adherent  as  in  a  cose  of  Sears.  The  pus  is  usually  lautlal>le  and 
incKlorous,  but  may  often  be  shreddy^  floceulent,  curdy,  or  even  mcni' 
branous ;  and  it  may  be  mixed  with  lymph.  Exceptionally  and  under 
particular  circumstances  it  is  olfensive^  and  may  be  of  an  "ichorous" 
nature,  very  foul  or  oven  stinking.  It  may  also  become  foetid  after 
operation.  Occasionally  there  is  an  admixture  of  blond.  In  most  cases 
the  surface  of  the  memlirane  becomes  like  that  f>f  the  granulating  surface 
of  a  WE>und.  liarely  part  of  the  parietal  pericanliuni  l>fcnmes  dcstrayed, 
and  perforation  takes  phice,  which  ha^  even  ended  in  a  suijeriieial  fistula; 
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but  at  the  present  day  such  a  termination  coulcl  hardly  l>c  permitted  to 
occur.  There  secras  to  he  good  reiisoii  to  believe  that  a  purulent  cuHection 
in  the  pericardium  may  io  exceptional  instances  he  absorbed^  leaving 
dense  and  thick  adhesions ;  or  some  of  it  may  remain  in  an  inspissated 
condition  as  a  yellowish  white  imste,  limited  and  enciipsulod  by  adhesions, 
consisting  of  caseous  material,  in  which  calcarecais  particles  may  after- 
wards form  ;  thus  it  may  ultimately  be  converted  into  a  chalky  pulp^  or 
even  into  a  hard  caleiiied  nuiiis. 

Clinical  history,  Diag^nosis,  and  Prognosis.^ — Speaking  generally, 
the  sym[>toms  and  physical  signs  of  pyopericardinm  wiH  be  mor-e  or  les 
like  those  of  serous  effujaion,  modified  not  only  by  the  quantity  of  the 
pus,  but  also  by  the  circuui stances  under  which  it  has  formed.  It  will 
only  be  necess^ary,  therefore,  to  draw  attention  to  certain  special  points 
in  the  ctinical  history  of  this  condition.  When  it  supervenes  in  an  ordi- 
nary case  of  acute  pericarditis,  there  are  no  trustworthy  indications  of  a 
change  from  a  sercms  or  aero- hi  in  nous  etTusion  to  one  of  a  purulent 
nature ;  but  if  the  course  of  the  c^se  liajipens  to  l>c  prolonged,  such  a 
deterioration  wx>uld  l>e  suggested  if  fever,  perhaps  of  a  septic  type,  per- 
eist  Pyrexia  may,  however,  be  entirely  ahsent.  Considering  the  circum- 
stances under  which  py ope ricardium  occurs,  it  is  easy  to  understand 
how  insidionsly  it  may  set  in  ;  its  symptoms,  if  any,  being  entirely  o%*er- 
shaduwed  1  ly  those  of  septicj^emia :  thus  it  often  remains  undiscovered 
until  the  necropsy,  especially  if  the  amount  of  pus  lie  small.  In  cases 
of  this  kind  symptoms  of  serious  interference  with  the  res[)iratory  and 
circulatory  functions  may  show  themselves  suddcTdy  ;  and  on  examination 
he  found  to  be  due  to  a  large  but  previously  latent  jRirulent  collection 
in  the  pericardium.  General  symptoms  are  of  little  or  no  value  in  the 
diagnosis  of  pyopericardium.  In  some  of  the  most  pronounced  cases 
neither  rigors,  pyrexia,  nor  sweating  have  been  present,  (Ederaa  of  the 
legs  seems  not  to  be  uncommon,  but  probably  is  not  more  frequent  than 
in  connection  with  other  large  pericardial  efl'usions  and  their  consequences. 
It  may  1)6  noted  here  that  aulema  over  the  precordial  region  may  suggest 
the  purulent  nature  of  such  an  etfusion. 

With  regard  to  the  phf/siml  sifins,  the  absence  of  friction-sound 
throughout  cases  of  j>urulent  pericardida  has  been  noted  by  careful 
observers;  or  it  may  be  veiy  indefinite  and  transient.  Whether  this 
sign  be  usually  absent,  as  has  been  affirmed,  it  is  difficult  to  say  ; 
at  any  rate  it  cannot  be  relied  upon  in  diagnosis.  The  ordinary  signs 
indicative  of  pericardial  eiTnsion  will  be  evident  on  examination,  in 
proiwrtion  to  the  amount  of  the  pus.  Should  gas  be  present  at  the 
same  time,  the  phenomena  associated  with  this  combination  will  probably 
be  noted,  but  these  will  be  considered  separately. 

From  the  foregoing  remarks  it  will  be  gathered  that  the  diagnosis  of 
pyopericardium  is  extr<^mely  uncertain,  and  often  impossible.  Should 
there  be  evidence  of  effusion  into  the  sac,  its  purulent  nature  can  only  be 
determined  po.sitivi^ly  by  the  aid  of  the  exploring  needle  or  other 
apparatus^  by  which  a  specimen  can  be  obtained  for  examination.     Son 
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such  instnimoot  shouLl  be  used  at  once  if  there  be  any  reason  to  stispect 
the  presence  of  jms. 

Tb«  prognosis  of  pyopericardium  is  necessarily  grave,  especially  on 
account  of  the  eondttlons  ^viih  which  it  is  associated.  In  suitable  cases, 
however,  efficient  operative  interference  gives  reasonable  hope  of  recovery ; 
and  some  reuiarkahle  results  have  been  ihua  achieved  by  modern 
surgery. 

Treatment — The  treatment  of  pyopericardium  is  entirely  purgical, 
and  it  would  bo  quite  beyond  the  province  of  this  article  to  attempt  to 
discuss  the  important  questions  involved.  Suthce  it  to  say  that  mere 
paracentesis  is  of  no  use  ;  the  operative  procedures  adopted  must  be 
thorough  and  bold,  and  should  bo  carried  out  as  promptly  as  possible. 
Free  incision,  with  drainage  and  due  antiseptic  precautionsi  is  the  method 
of  treatment  usually  practised. 


III.    ChKONIC   PRRli'ARDITIS  ;    ChRQNIC  EFFUSION  ;   PERICARDrAL 
ADlIKf^luNS    AKD   TmcK:KNI>iG 

The  cases  which  come  within  the  category  of  clironic  pericarditis  may 
be  arranged  for  practical  puri»oses  under  two  groups  ;  namely,  those 
of — (1)  Chronic  effusion;  (2)  Pericardial  adhesions  and  thickening.  These 
conditions  are  in  exceptiomil  in>tance3  more  or  less  cojidjined,  Imt  it  is 
needless  to  make  an  indepeudtnt  group  of  such  complex  cjises.  It  will  be 
s^ufficient  to  discuss  separately  the  two  main  divisions  just  indicated. 

1.  Chranic  pencardial  I'Jfumm. — This  morbid  comlitiou  requires 
but  brief  comment.  It  occasionally  happens  that  acute  or  subacute  in- 
tliimmatory  ejTusion  into  tlie  pt-ricanlinm  remains  chronic,  though  tluc- 
tuating  iu  amount ;  or  it  may  return  again  and  again  aft«  r  paracentesis. 
In  rare  instances  even  a  sim[>lo  pericarditis  is  chrotiie  from  the  outset; 
but  this  course  of  events  is  observed  chiefJy  iu  ehlerly  [N'rsruis,  and  there  Is 
reason  to  believe  that  in  some  of  these  cases  the  effusion  is  originally  a 
mere  hydroiJericardiuuK  Chronic  pericarditis  is  more  likely  to  be  of  a 
hiimiorrhagic  or  purulent  nature  ;  or  it  may  bo  asssociatcd  with  new 
growths^  especially  tubercle  or  midiL^nant  disease,  Di\  Samuel  West 
mentions  a  remarkable  case  of  supposed  mediastinal  cyst,  which  was 
tapped  several  times  during  a  period  of  four  years  ^  tho  fluid  removed 
on  tho  first  occasion  deposited  a  large  amount  of  cholesterine  ;  on  post- 
mortem  examination  it  proved  to  be  a  chronic  pericardial  eflusiou.  In 
very  exceptional  instances  an  accumulation  of  this  nature  originates  a 
diverticulum  of  the  pericardium. 

Vlinkniii/^  chronic  pericardial  efTusJion  does  not,  as  a  rule,  give  rise  to 
any  prominent  symptouis  ;  practically  it  is  only  rccuguisal>le  by  the 
physical  signs  already  described.  In  |u*olonged  cases,  owing  to  the 
changes  produced  in  the  pericardium  and  the  walls  of  tho  heart,  tlie  cir- 
culation becomes  more  or  less  seriously  obst]iicte<l»  with  the  usual 
symptoms,  including  dropsy.  The  trmimcnl  of  this  e<»n«lition  must  be 
conducted  on  the  general  principles  apphcable  to  dillereut  kinds  of  peri- 
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cardial  eflTtision,  some  operative  pro€e<htrp  lifting  generally  required;  but. 
each  casti  muat  lie  dealt  with  on  its  own  luents. 

2.  Periatrdinl  adhc&iom  and  thickening.- — The  coiKlitions  coraiog  under  1 
this   h(?i"id  arc  of   rauch   pathological  aiul  clinical   irnportarice,    and   areJ 
worthy  of  far  nn*re  attention  than  they  generally  receive.     It  is  a  famiJiar  [ 
fact  that  tht^y  arc  frequently  met  with  at  necroj^sies  in  %'ariou3  degrees,  | 
M'heri  they  Itave  not  betu  diagnosed  during  life.     It  may  he  iicknovrleijged  j 
at  once  th;it  their  diagnosis  is  often,  for  obvious  ri  asons,  impracticahle^ . 
or    muy   bo    a    matter    of   great  difficnUy  or    mere    surmise;     not  un- 
commonly, indeed,  there   is  no  refiaon   whatever  even  to   suspect   their  1 
presence.     On  the  other  hanci,  to  teacli  that  the  diagnosis  of  adherent] 
pericardium  is  impossible  is  absolutely  wrong  and  misleatling.      If  {>en- 
cardial  changes  of  this  uatnre  were  always  borne  in   mind    and   syst«-  I 
maiicaily   looked   for,  they  would   be  recognised   much  more  frequently 
than   they   have   been  hitherto ;    as  a  matter   of   fact   they   are    st-ldora  < 
even   suspecieJ   in   the   ordinary  routine  of  practice,  and  are   therefore] 
necessarily  overlooked.      Not  lui commonly  tbey  can  be  jiositively  demon- 
strated   hy  physical  examination ;    while   in  other  cnses   their  |»re5enoe  ] 
may  be  reasonably  inferred.     Dr.  John  Broadbent,  in  his  valuable  mono- 1 
graph  on  **  Adherent  Pericardium,"  duly  recognises  this  truth,  and  writes  :J 
"The  comparative  rarity  with  which  the  existence  of  ailherent  pericnrdium 
is  diagnosed  may  be  acconnted  for  in  many  instarjces  by  tlie  fact  that  it  | 
is  not  tlnmght  of.     Especially  is  this  the  case  when  it  is  associated  with  J 
valvntar  disease,  for  the  valvular  lesion  is  judged  to  be  suthcient  to  account] 
for  the  symjitoms  that  arise/' 

Etiology. — The  various    conditions  of    the  pericardinra   now   under] 
discnissiou  are  always  of  inllammatory  origin,  and  in  the  large  majority  of 
Ciises  they  are  the  remains  of  one  or  more  acute  or  subacute  attacks  of 
pericarditis,  of  which  there  is  often,  but  not  necessarily,  a  definite  history.] 
As  was  mentioned  in  relation  to  tliis  disease,  extensive  adhesions  may] 
rapidly  f<^rm  in  the  stage  of  fibrinous  exudation,  especially  in  children; 
and  if  the  tfrminatiou  he  not  fatal  they  become  orgaidsed  and  permanent 
Most  conrnitmly,  h(»wever,  tliey  are  formed  after  the  abst»rpti**n   or  re-j 
nmval  of  fluid  effusion.      As  might  bo  anticipated,  pericardial  adhesions  I 
are  likely  to  be  more  firm  and  extefisive  in  proportion  to  the  numljerof^ 
attacks  of  inflammation,  and  to  their  duration*     After  a  first  attack  partial 
adhesions  may  form,  which  in  subsei^uont  attacks  become  extensive  or 
general.      Winn  a  pf^ricarditis  beginning    acntely  assumes  a  prolonged 
and  chronic  course,  they  are  usually  well  marked,  and  again  when  the 
efTiisiou  becomes  ]itnulent.      The  occurrence  of  acute  inflammation  over 
the  external  surface  of  tlio  pericardium  h*^ids  to  the  formation  of  adhesions  i 
between  this  structure  and  the  chest  wall,  the  pleTirie  and,  sometimes,  the  i 
posterior  mediastinal  stnicturcs  or  the  spinal  cohimn. 

An  im|K3rtanfc  group  of  cases  in  wddch  pericardial  adhesioufl  aud 
thickening  <>ccnr  aro  those  which  are  chronic  from  the  outset,  and  in  these 
casra  they  are  |>articnlarly  liable  to  be  overlooked.  They  may  nattindljT 
be  ex]>ecud  when  an  infiammatory  effusion  runs  a  chronic  course  throu 


out ;  but  the  cast's  whii-h  must  bo  more  especially  borne  in  mmd  nrt*  tlioso 
in  %viiich  tiine  huA  been  no  such  effnsion^  but  the  morlntl  eliitnge'i  Jouding 
to  the  poiicardial  conditions  have  taken  place  slowly  anti  in»j>crce|itibly. 
Home  of  the  "  white  pfitclies  "  are  of  this  nature,  hut  the  most  striking 
cases  lire  those  in  wdiich  a  chronic  inflammatory  process  extends  Irom 
neighbouring  structures,  partiLulsiHy  iu  connection  with  ph^nrii^y  or 
pulmonury  phthisis.  Adhesions  are  uho  usually  asisociated  with  new" 
growths  involving  the  pericardium^  which  are  practief*ily  either  of  a 
tuberculous  or  malij^nant  nature.  When  the  cliaug<  s  leading  to  those 
conditions  have  once  started,  it  seems  highly  probable  that  they  may 
extend  and  increase  considerably,  as  the  result  of  a  continued  chronic 
[U*ocess,  which  may  be  regarded  as  inflammatory,  and  leads  to  a  |iro- 
gressive  hyperplasia  of  fibrous  tissue*  In  this  way  it  mny  possibly  happen 
that  an  adhesion  may,  as  it  were,  grow  throui^h  tlie  parietal  purtiun 
of  the  pericardium  from  within  ontwards  or  from  withotit  inwards,  and 
thus  ultimately  lix  it  more  or  less  extensively  on  both  aspects. 

Pericardial  adhesions  may  be  met  with  at  all  ages.  They  hare  been 
observetl  in  veiT  young  infants,  and  even  in  new-horn  children,  wlien 
they  are  attributed  to  pericarditis  oceurring  during  fretal  life. 

Anatomical  characters  and  efTeets. — It  woul-l  not  ^erve  any  a^^eful 
puri>o-5e  to  de^ciihe  in  detail  the  numerous  and  varied  aspects  under 
which  pericardial  adhehions  present  themselves,  but  a  c(utiprelien.*;ive 
knowledge  of  the  more  important  grotips  of  cases  in  which  changes  of 
this  kind  are  met  with  is  of  decided  pnictical  advantago>  Before 
att^^mpting  any  snch  classification  it  will  be  well  to  point  tnit  that  the 
adhesiorrs  are  eillier  pariial  or  general ;  intitnal  or  externa!,  or  botli  ;  that 
they  dflTer  much  in  length,  toughness*,  and  firmness,  nnd  are  often  ac- 
eompanied  by  more  or  h^s  j^erieaniial  thickening,  which  may  rcacli  an 
extreme  degree.  In  exceptional  instances  there  is  much  thickeiring, 
with  little  or  no  adhesion  between  the  BUrfaces.  Structurally  the  morbid 
formations  now  under  consideration  consist  either  of  cellular  or  fibrous 
iiHme—}Hrk(irtiud  Jifjrosis.  Sometimes  they  are  associated  with  ihe  en- 
capsuled  remains  of  fluid,  thickened  pus,  soft  caseous  or  chalky  pulp,  or 
dry  brittle  calcareous  concretions,  which  may  attain  a  considerable  size. 
As  already  stated,  an  adherent  pericardium  may  itself  undergo  calcifica- 
tiom  The  effects  which  the  morbid  changes  may  produce  upon  the 
heart  and  i^essels  must  be  considered  separately. 

The  groups  under  w^hieh  I  propose  to  arrange  the  cases,  as  they  have 
come  under  my  personal  observation,  are  as  follows :- — 

(a)  In  a  large  proportion  of  instances  there  are  merely  partial  and 
small  adhesions  between  the  contiguous  surfaces  of  the  pericardium,  it 
may  be  in  diiTerent  portions  of  the  sac  at  the  same  time.  Usually  such 
adhesions  assume  the  frjrm  of  filaments  or  threads,  or  of  bantls,  often  of 
considerable  length,  strctehing  brtween  the  two  surfaces.  They  may  he 
delicate  and  cellular,  or  firm  and  fibrous,  sometimes  attaining  the  thick- 
ness of  a  linger  or  more.  Occasionally  adhesions  occur  in  circumscribed 
closely  adherent  spots  or  patches.     Ultimately  the  bands  often  give  w^ay 
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"by  stretcliing  and  att^3lllIation,  their  remains  banging  loosely*  within  the 
sac,  especially  near  the  apex  of  the  heart.  The  situatiuu,  extent,  and 
characters  of  hicaliscd  perieardial  adhesions  are  affected  by  the  degree 
and  range  of  the  movements  of  different  parts  of  the  heart  and  arteries; 
the  rt^lation  of  the  heart  to  the  peri  card  inra  ;  and  tlie  effects  of  gravitation 
of  the  organ  within  tho  sac  in  cases  of  effusion.  According  to  Sibson, 
they  are  more  frequent  a  little  above  and  to  the  left  of  the  apex^  and 
along  the  line  of  the  ventricular  septum  ;  at  the  outer  border  of  the  left 
ventricle,  ami  the  outer  side  of  the  right  auricle;  along  the  posterior 
surface  of  the  left  auricle  and  of  the  ventricles  which  rest  upon  the  sac ; 
and  over  the  great  arteries  at  their  higher  part.  In  several  instances  he 
noticed  that  a  patch  of  the  right  ventricle^  to  the  right  of  the  septum  and 
midway  between  the  pulmonary  artery  and  the  lower  border  of  the 
ventricle,  was  adherent,  when  the  rest  of  the  ventricle  was  free  ;  thia 
being  the  part  of  loikst  extensive  movements 

{b}  A  Seconal  group  of  cases  may  be  made  to  inchide  those  in  which 
an  extensive  or  general  internal  adhesion  exists  between  the  pericardtal 
surfaces,  the  external  surface  being  quite  free ;  and  this  group  may  be 
subdivided  into  cases  without  and  with  thickening.  Here  again  many 
varieties  are  observed  in  imlividnal  instances,  and  in  the  same  case  the 
adhesions  often  differ  in  their  characters  over  different  jmrtis  of  the 
pericardium.  They  may  be  in  the  form  of  filtrous  threads  or  bands,  more 
or  less  loose  and  long,  and  interfering  but  little  with  the  free  play  of  the 
heart;  or  of  short,  close,  firm,  and  strong  attachments.  Again  quoting 
Sibson's  observations,  the  adhesioas  are  generally  longt^r  at  the  apex  than 
elsewhere;  thoi^e  over  the  left  are  longer  than  over  the  right  ventricle; 
those  over  the  anrictdar  portion  of  the  right  ventricle  are  longer  tlian 
those  over  its  body  and  near  the  septum^  and  the  same  holds  good  in  tlie 
case  of  the  left  ventricle.  Over  the  right  auricle  they  are  much  short6r 
than  o\'er  tho  right  ventricle.  The  attachments  of  the  left  auiiclei  the 
aorta,  and  tho  pulmonary  artery  are  generally  closer  than  those  of  the 
right  auricle.  In  some  eases  the  contiguous  surfaces  of  the  pericardiam 
are  agglutinated  together,  the  sac  being  entirely  obhterateti  ;  and  when 
this  condition  is  of  old  standing,  separation  of  tlie  two  surfaces  is  impossible 
without  tearing  the  heart  substance.  Occasionally,  when  comparatively 
recent^  they  may  with  care  be  drawn  astinder ;  or  firm  adhesions  of  old 
standing  may  exist  side  by  side  with  those  of  recent  origin,  the  result  of  a 
fatal  intercurrent  acute  pericarditis,  wliich  can  be  easily  broken  down. 
The  degree  of  thickeniTig  differs  a  good  deal,  bnt  it  may  be  very  remark- 
able, as  much  as  a  quarter  to  half  an  inch  or  more  ;  it  cbipfly  afifects 
the  visceral  layer.  The  heart  is  then  enclosed  in  a  dense,  strong,  tighj 
envelope  or  casing,  which  compresses  and  strangles  the  organ  in  ita  grip. 

(c)  There  is  a  distinct  class  of  cases  in  which  the  adhesions  are 
entirely  external  or  exo-perkardial,  the  outer  surface  of  the  pericardium 
being  more  or  less  extensively  fixed  to  the  front  of  the  chest,  and  often 
to  the  pletine,  while  the  internal  surfaces  are  quite  free.  They  are  usually 
chronic   in   their  course,  and   secondary  to   neighbouring   morbid   oon* 


di Lions  ;  they  iire  especinlly  met  with  in  assocmticm  with  very  chronic 
phthisis.  These  exo-|»onciLnliaI  adhesions  m;iy,  howtiver,  exteml  from 
similar  pleuritic  changes,  or  may  possibly  result  fiotii  a  mediastiiiitis 
occurring  at  the  same  timo  as  tlie  attack  of  pleurisy  wliich  led  to  the 
pleural  lesions.  I  have  comparatively  recently  had  under  my  care  a  caw 
in  which  pericardial  and  pleuritic  adhesions  were  diagnosed,  assoeiated 
with  extreme  doiihla  mitral  disease  and  much  enlarged  heart ;  and  except 
that  the  pericardial  adhesion  was  entirely  ext^Tnal,  the  diai^nosis  proved 
to  he  correct  The  condition  now  under  consideration  is  really  mediastinal, 
and  has  heen  named  chronic  mediasihuiis  (vide  **  Diseases  of  the  Media- 
stinum/' vol.  vi.) 

(d)  The  most  serious  group  of  cases  of  pericardial  adhesion  are  those 
which  are  both  internal  aod  external,  there  being  a  general  matting 
of  the  sac  to  the  heart,  as  well  as  to  the  chest  wall  in  front,  to  the 
adjacent  pleura?,  especially  the  left,  to  the  diaphragm  more  extensively 
tlian  in  health^  and  occasionally  to  the  structures  in  the  posterior 
mediastinum  and  the  spinal  column.  As  a  rule  these  conditions  are 
accomimnied  with  much  thickening.  When  there  is  little  or  no  geueml 
m^iastinitis  the  term  perimrdiiis  externa  et  interna  is  applied  ;  when 
there  is  a  considerable  increa^se  of  fibrous  tissue  in  the  mediastinum  the 
condition  is  known  as  induratim  meduL^fino-perirtirdUis.  [Th#^se  changes 
are  more  fully  dealt  with  umler  "  Diseases  of  the  ilediastinum," 
voh  vl]  The  external  adhesions  vary  considerably  in  areii,  but  in 
extreme  cases  may  extend  from  the  second  cartilage  to  the  sixth  ;  from 
the  manubrium  to  the  upper  half  of  the  ensiform  cartilage  ;  and  from  the 
right  border  fif  the  sternum  to  the  apex  of  the  heart  to  the  left  of  the 
nipple  line  (Sihson), 

(e)  Exceptional  instances  are  met  with  in  which  the  prominent 
change  is  marked  thickening  of  the  pericardium,  esprcially  of  its  visci^ral 
|X)rtion,  with  little  or  no  adhesion  of  the  surfaces  ;  and  there  may  even  be 
more  or  less  tluid  incarcenited  between  them.  It  is  important  to  hear 
this  variety  in  mind,  for  it  may  produce  very  serious  effects  upon  the 
heart,  with  the  consequent  symptoms,  without  giving  rise  to  any  of  the 
physical  signs  of  pericardial  adhesion.  A  very  striking  illustrative 
example  was  under  my  care  not  long  ago  in  Univi^rsity  Hospital 

Effeds  upon  the  heart  and  ^rmt  vtssds. — There  has  been  much  con- 
troversy as  to  the  effects  of  pericardial  adhesions  upon  the  heart ;  they 
may  vary  much,  of  course,  under  different  circumstances.  In  a  consider- 
able proportion  of  cases  the  organ  is  unaffected,  either  functionally  or 
atmcturally,  afid,  provided  it  be  free  from  valvular  disease,  remains  of  ita 
normal  size.  The  obvious  tendency  is  to  embarrass  its  action  more  or 
less  ;  the  embarrassment  is  greater  in  proportion  to  the  extent  and 
firmness  of  the  adhesions,  and  greatest  when  they  are  both  internal  and 
external 

One  of  the  most  frequent  and  important  stnictural  changes  affecting 
the  heart  which  may  result  from  adherent  pericardium  is  erdargement  of 
the  organ,    Hope  maintained  that  this  morbid  condition  always  gave  rise 
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FlgtireJi  »bowlitg  petition  of  ititenml  organ  h  in  canes  of  jwihPTent  pflrtcurdium*    (Sitmoiu) 

As  regards  the  nuture,  extent,  and  degree  of  the  cunliac  enlargement^ 
conBidcrable  differences  are  observed   in   different  casea  of  simple  peri- 
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cardial  adhesion.     As  a  rule  tliore  is  a  comUnation  of  hypertrophy  i 
dilatation^  the  latter  commonly  preponderating ;  and  it  may  exist  pract 
cally  aluric.     Both  sides  of.  the  organ  are  usually  involved  more  or  less^ 
but    I    fully   accept    Dr.   John    Broadl>ent's    statement    that    pericanli^ 
adhesions  in  themselves  are  much  more  likely  to  afljict  seriously  the  righ 
venti'iclo  than  the  left,  for  reasons  which  he  has  pointed  out  in  bis  mono 
graph.      The  auricles   are   mueh   less  affected  ;    indeed   it  may  hap[j 
that,  while  the  right  ventricle  is  much  enlarged,  the  auricle  is  compr 
and  may  even  be  practical] >^  obliterated.      When  the  enlargement  of  the^ 
heart  is  associated  with  valvular  disease,  it  will  necessarily  be  influenced 
chiefly  by  the  nature  of  such  disease,  but  in  particular  instances  it  majfJ 
cert;iinlj  be  modihed  by  the  adhesions.     In  some  of  these  combined  con 
ditioiis,  with  firm  adhesions,  SiUson  described  the  ventricles  as  undergoing 
a  change  in  form,  becoming  Hattenod  out,  the  riglit  in  front  of  the  lefi 
and  the  septum  flattened  instead  of  bulging  forwards  into  the  right  eavityj 
As  a  result  of  diLttution  protJuccd  by  adherent  peri  card  him,  and  inrolviii( 
the  orifices,  valvular  incompetence  is  prone  to  follow,  especially  at 
tricuspid  operung,  which  may  become  greatly  enlaiged. 

In  a  small  proportion  of  cases  the  effects  of  |>ericardial  adhesions  upnn 
the  heart  are  quite  the  opposite  to  those  just  considered*  In  children  ' 
natural  grow  th  and  development  of  the  organ  may  be  prevented;  or  i 
becomes  small  and  atrophied,  hs  walls  being  grasped  and  compressed,  audi 
its  cavities  forcibly  contracted  in  size  by  the  dense,  thick,  tight  cnveloptl 
siu-rounding  them.  This  may  hapjicn  also  from  mere  thickening  of  thftl 
visceral  periciirdium,  without  any  adhesion.  Other  cardiac  changes  apt  I 
to  occur  in  these  conditions  are  degenerations — either  fatty,  pigmentary^, 
or  fibroid.  They  may  result  from  direct  pressure,  or  pressure  on  tb 
coronary  vessels  ;  or  the  last  may  be  due  to  a  chronic  interstitiall 
myocarditis  spreading  from  the  poricardiuuL  In  some  instances,  do  J 
doubt,  these  caidiac  changes  are  the  outcome  of  myoc;u'ditis 
with  an  acute  attack  of  pericarditis.  They  are  often  of  conside 
importance,  and  contribute  largely  to  the  symptoms  of  pericaixiial  adh&*l 
sions  and  thickening. 

When  the  pericardium  is  fixed  externally,  the  great  vessels  at 
base  of  the  heart  are  often  abnormally  expose*L  Sibson  obscrviil 
that  wnth  enlargement  of  the  heart  **  the  great  arteries  are  lifted  up  ois| 
the  top  of  the  ventricles  into  an  unusually  high  position,  and  are  erowdedl 
into  the  narrow  sjKice  at  the  top  ftf  the  chest,  almost  as  high  as  the  rcK^I 
of  the  neck."  Occasionally  one  or  both  are  compressed  or  constricted  h/l 
perieaitlial  adhesions  ;  or  their  w^alls  tnnlergo  degenerative  or  fibroidi 
changes.  As  the  result  of  obstruction  to  the  general  venona  circnln-j 
tion,  produced  indirectly  by  adherent  or  thickened  pericardium,  the  large  ] 
veins  become  more  or  less  dilated,  and  such  dilatation  may  ultimately  be  J 
extreme, 

CHnieal  htstopy.^lt   is   obviously  impossible   to   give  any  definitoT 
clinical   description   that    will    apply   even  to   the  majority  of  eases  of 
adherent  pericardium  ;    all  I  can  do  will  bo  to  point  out  the  symptoms 
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and  physical  signs  which  may  be  associated  with  this  condition,  as 
well  as  the  relations  of  these  phenomena  to  each  other,  upon  which  a 
diagnosia  may  reasonably  be  founckd  They  vary  consideraljly  in  individual 
instances,  not  only  in  respect  of  the  actual  nature  and  degree  of  the 
changes  aiTecting  the  pericfirdium,  but  also  of  their  effects  upon  the 
heart,  and  their  association  with  endocardia!  lesions,  with  vasctdar  diseases, 
or  with  neighhonring  moibid  cunditions. 

As  Wiis  stated  in  the  introduction  to  this  subject,  a  large  number  of 
cases  of  pericardial  adhesion  do  not  exhibit  any  symptoms  or  physical 
signs  wbatover  ;  and,  ntdess  there  happen  to  be  a  well-known  hiiitory  of 
acute  pericarditis,  the  condition  cant  sot  even  be  suspected  during  life. 
Til  is  applies  not  on!y  to  partial  and  loose  adhesions,  which  often  do  not 
disturb  the  heart  in  any  way,  but  even  to  cases  in  which  there  is  general 
agglutination  of  the  internal  surfiiccs ;  provided  the  organ  itself  be  not 
materially  damaged.  It  is  well  to  bejir  in  mind  the  possibility  of  this 
condition,  if  with  acute  pulmonary  inHammatory  atrections  the  heart 
should  exhibit  signs  of  embarrassment  quite  out  of  proportion  to  their 
severity,  ily  observations  have  let!  me  to  the  conclusion  that  it  may  adtl 
Bcrionsly  to  the  danger  UTider  these  circumHtances,  and  even  account  for 
an  unexpi  ctcd  deiith.  The  more  pronounced  the  pericardial  chauges,  the 
more  prominent  and  definite  are  the  clinical  phenomena  likely  to  be ;  and 
they  are  es^pecially  well  marked  when  there  is  much  thicken ing,  and  when 
the  adhesions  are  both  extero;d  and  internal. 

The  symptoms  and  physical  signs  which  may  bo  met  with  will  now  be 
considered  separately. 

Tliat  pericardial  adhesions  may  be  the  catiso  of  j>ain — of  painful, 
dragging,  or  other  unpleasiint  sensations  over  the  precordial  region,  I 
have  not  the  slightest  doubt,  and  when  in  cases  of  oIjvious  chronic 
cardiac  disease  such  sensations  are  mutrh  complained  of,  their  existence 
may  be  reasonably  suspected,  and  they  should  bo  carefully  looked 
for.  I  have  met  w  jth  not  a  few-  instances  in  w^hich  they  were  associated 
with  adhesions  cjisily  demonsimble  on  physical  examination.  Moreover, 
the  pain  occasionally  comes  on  in  attacks  of  an  anginal  chiiractcr,  when  the 
case,  if  accompanied  by  other  symptoms  characteristic  of  such  attacks,  may 
present  a  perilous  as^pect.  A  feeling  of  precordial  oppression,  and  inability 
to  take  a  deep  breath,  are  sometimes  prominent  aymptoms,  especially  when 
the  external  adhesions  are  extensive.  The  patient  is  usually  conscious  of 
the  disturbances  of  ciirdiac  action  associated  with  adherent  periciuxiium, 
and  is  then  likely  to  complain  of  palpitation,  even  at  rest,  but  especially 
after  exertion;  and  this  symptom  is  sometimes  vei^  prominent. 

Adherent  j)ericanlium  ought  idways  to  be  thought  of  as  a  possible  cause 
of  palpitation.  The  heart's  action  is  in  some  instances  irregular  or  unequal, 
and  it  may  be  so  eml»arrassed  as  to  lead  to  faintness  or  actually  to 
syncope.  The  persistence  of  rapid  cardiac  action,  in  spite  of  treatment, 
may  be  important  evidence  of  the  formation  of  pericardial  adhesions  in 
children  and  young  persons. 

Pericardial  adhesions  may  themselves  unquestionably  cause  d^sjmasa 
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on  exertion,  sometimes  well  marked  ;   and  thus  also  they  often  *«ld 
the  difficulties  of  other  cardiac  a  flee  dons.     Ko  other  respimtory  symplun 
can  l>e  definitely  attributed  to  these  conditions  alone ;  but  when  there  I 
much  thickening,  with  compression  of  the  heart  and  chauges  in  its  walli 
the    pulmonary    circulatioti    is    likely    to   be    embarrassed,    and    eaugh 
expectoration,  or  even  hfemojityi^i?!  to  set  in. 

A  very  important  and  promhient  gioup  of  symptoms  in  ccruia 
cases  of  pericardial  adhesioti  are  those  inditatiog  serious  hamperinj 
or  actual  failure  of  the  right  ventricle,  and  consequent  interfereiiO 
with  the  general  venous  ciiculation.  These  either  como  on  graduaU| 
becoming  m^^ro  and  more  pronounced  ;  or,  occasionally,  they  &iipervc 
with  great  rapidity,  the  ventricle  api*earing  to  break  down  and  git 
way  very  speedily,  or  even  suddetdy.  They  occur  not  only  in  cases  i 
this  cavity  is  obviously  dilated,  but  also  where  the  heart  is  str 
and  eompre-ssed  by  dense  fihrons  thickening ;  and  in  such  cnses  they  mftl 
be  extreme.  No  doubt  they  depend  in  great  part  upon  tho  associate 
changes  in  the  cardiac  structure.  These  symptoms  are  similar  to  tho 
which  arise  in  other  forms  of  heart  disease  affecting  the  right  side ;  naiDel| 
tjmeral  dntji.^}/^  invohing  the  serous  caWties  as  well  as  the  &u}>eiitane 
tiBsue  more  or  less  extensively,  cotigestion  of  the  he{K4tic  and  portal 
system  and  its  consequences,  and  also  of  the  kidneys,  nervous  syst 
and  other  structures.  The  dropsy  usually  l>egiii8  in  the  legs,  but  it : 
ultimately  involve  the  trunk,  and  even  the  arms.  In  except ionul  lust 
fiscites  is  noticed  before  an;isarca,  Remiirkable  cases  oceasionallj  i 
entirety  due  to  pericardial  adhiisions  and  I  heir  consequences,  in  which  the' 
peritoneal  ca\  ity  and  jiletu'te  become  repeatedly  full  of  fluid,  and  have  to  t>«^i 
tapped  again  and  again  in  order  to  afford  temporary  relief.  Under  tbefl^| 
circurast^^inces  the  brejithing  is  likely  to  be  much  dlstressetl,  even  ii^^ 
the  degree  of  orthopno:*a.  The  appearance  of  the  pfitient  differs  in 
different  cases.  Cf/anmis  with  distended  veins  muy  he  evident;  orj 
on  tho  other  hand,  there  is  sometimes  marked  pallor,  with  ptiffiness  \ 
the  faee.  The  liver  becomes  enlarged  so  that  it  can  readily  be  fcB 
below  the  Tih%  and  may  be  painfid  and  teridtir.  Occasionally  it  re4ieh« 
even  below  the  nmljiliens,  appearing  to  be  very  large  ;  but  then  it 
usually  dispbiced  downwards  as  well :  after  a  time  tho  organ  yields 
abnormally  firm  sensation  on  palpation,  and  may  Iwcome  irrej^ular; 
prolonged  crises  it  may  even  pulsjite.  Symptoms  connected  with  the  ttH 
mfjitnrn  Citmd  are  often  prr>minent,  ami  sickness  may  be  trouh]e3orae, 
spken  is  sometimes  perceptibly  enlarged.  The  mim  is  more  or  less 
diminished  in  qu:mtity,  concentrated,  and  often  albuminous,  I  have  knowa^ 
the  amount  of  albumin  t^  he  so  largo  that  the  urine  became  almost  solid  i 
boiling,  simulating  serious  renal  disease*  In  bad  cases  the  patient  is  ve 
restlcj^s  and  sleepless. 

I)r,  John  Broadbcnt,  s]3eaking  of  the  symptoms  which  have  just  h^t 
discussed,  deduces  from  bis  observations  the  following  corollary  :-        ^ 
when   symptoms  of  right  ventricle  failure  supervene  in  cjises  in  whichl 
there  is  no  evidence  of  left  ventricle  failure  duo  to  %'alvular  disease  OTJ 
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kidney  mijschicf,  constant  high  tensiorij  or  other  obvious  causes,  or  of 
liiii^  diseiise  such  as  chronic  ItronelHtis,  etc,  io  account  for  their  appear- 
ance,  the  presence  of  arlhoreut  poric<^rtlinm  shoukl  be  suspected  Jia  the 
cause,  and  other  indications  of  it  carefully  sought  for.  So,  too,  in 
valvular  disease  of  the  left  ventricle,  in  wliich  the  lesion  is  judged  to  be 
slight,  and  coniponsatkm  breaks  do vvuuiiaccoiuit4d>lY,  adherent  pericardium 
should  l»e  thought  of;"'  Further,  speaking  of  the  difference  in  the  symp- 
toms  of  right  ventricle  failure  when  tine  to  pericardial  adhesions,  and 
when  Bccondarj  to  valvular  disease  of  the  left  ventricle,  he  writes:  **  In 
cases  of  right  ventricle  failure  attributable  to  atlherent  periciirdium,  there 
is  no  cyanosis,  though  the  respirations  may  be  hurried,  and  there  may  be 
some  dyspnrea ;  there  may  be  an  entire  jfc!>sence  of  dyRiino?it,  though  the 
other  symptoms  are  severe  ;  there  is  usually  no  congestion  or  oedema  of 
the  lungs.  The  dyspnoea,  when  present,  is  prol>ahly  due  to  deticieot 
supply  of  blood  U>  the  lungs  and  a  feeble  pulmonary  circulation  owing  to 
the  failing  jjowers  of  the  right  ventricle."  While  fully  recognising 
the  coiTectness  of  these  conclusions  in  their  application  to  a  certidn  class 
of  cases,  I  must  point  out  that  they  by  no  means  always  hold  good  in 
relation  to  adherent  pericardium  ;  for  the  elFects  of  the  difficulties  in  the 
right  side  of  the  heart  may  themselves  lead  to  cyanosis  and  dyspntea, 
while  the  lungs  may  be  also  implicated  when  the  entire  heart  is  gripped 
by  strong  adhesions.  Moreover,  pericardial  adhesions  may  help  in  pro- 
ducing this  class  of  symptoms  in  cases  where  there  is  pronounced  valvular 
disease  on  the  left  side. 

Physical  signs. — The  existence  of  pencardia!  adhesion  can  often 
be  recognised  jjositively  and  demonstrated  In*  careful  and  systematic 
physical  examination  ;  and  it  is  most  dcsiralile  to  ha\e  a  clear  and 
definite  knowlerlge  of  the  signs  wdiich,  in  (Jiflerent  cr>rabinations,  have 
to  be  looked  for  and  studied  in  respect  of  this  condition.  At  the  sjirae 
time  it  must  he  undorstO(xl  that  they  are  frequently  absent,  or  at  any  rate 
not  at  all  characteristic  ;  ami  this  may  hajipen  even  wiicn  there  are  very 
pronounced  symptoms  directly  due  to  an  adherent  pericardium;  for 
example,  if  the  heart  is  compressc<i  and  atrophied,  though  the  symptoms 
may  be  extreme^  the  signs  will  be  wholly  indclinite.  They  are  hkely  to 
be  better  marked  as  the  adhesions  are  more  extensive  and  dense,  and 
especially  when  these  arc  external  as  w*ell  as  internal.  They  result  not 
on!y  from  these  lesions  themselves,  but  also  from  their  effects  upon  the 
heart  and  vessels^  and  upon  the  circulation.  They  may  be  considered  in 
the  following  onJer : — 

(i,)  Vhamje  in  sh{ip^. — In  exceptional  instances  a  distinct  and  permanent 
depression  of  more  or  less  of  the  precordial  region,  with  narrowing  of 
the  intercostal  spaces,  is  observed  ;  the  structures  being  drawn  in  Ijy  thick 
external  adhesions.  Far  more  commonly,  however,  there  is  ahnornial 
fulness  or  bulging,  due  to  enlargement  of  the  heart ;  hut  as  this  usually 
depends  mainly  on  other  causes,  it  can  hardly  be  regarded  as  an  indication 
of  adherent  pericardium,  except  under  particular  circumstances. 

(ii.)  Sifjns  assodated  with  cardiac  movement. — ^Certain  visible  and  tactile 
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signa  coming  under  this  bead  are  of  the  utmost  importance,  and  di 
aonit^vvhat  <lc tailed  consideration.      Sometimes  there  arc  peculiarities  in  tl 
cardiac  mavements  which  cannot  well  l>e  described,  but  which  are  v< 
suggestive  of  these  changes,  when  prominent  cardiac  Bymptoms  are  pi 
and  are  not  obviously  due  to  any  other  organic  alTection  of   the  heart 
The  following  are  the  more  definite  signs  to  he  studied  : — - 

(a)  ApeX'Uat — In  cases  of  adherent  pericardium,  the  ordinary  apex- 
beat  presents  many  dilTcrenccs  as  regards  its  position,  force,  and  chanctien; 
but  thuse  depend  mainly  upon  the  effects  of  the  particular  valrukr 
disease  or  diseases  with  which  the  condition  happens  to  h%  associalrd 
Thus  it  has  been  noticed  far  to  the  left,  and  presenting  nil  tie 
indications  of  a  greatly  hypertrophied  left  ventricle.  One  of  the  sigm 
to  be  looked  for  is  a  displacement  of  the  apex-beat,  wliich  is  Hxed 
in  its  abnorn^al  position,  and  cannot  be  modified  by  any  chauge  of 
posture.  As  a  rule  it  is  earned  somewhat  outwards  ;  but  the  mo*t 
suggestive  displacement  is  elevation,  it  niii)  be  to  the  fourth  space  orcvea 
higher,  while  perhaps  at  the  same  time  there  may  be  marked  evidence 
hypertrophy.  In  many  instmces  the  apex-beat  is  very  feeble,  or  evi 
imperceptible  when  other  phenonieiia,  to  be  presently  described^  are 
marked  J  and  even  when  it  extends  1  to  IJ  inch  outside  the 
nipple.  This  ia  attributed  to  small  size  and  weak  action  of  the  heart ; 
to  restraint  of  the  organ  by  adhesions  ;  or  txj  much  thickening  of  tiie 
pericardium.  When  it  is  wholly  due  to  ffcble  cardiac  action,  the  beU 
may  at  times  be  perceptible,  at  other  times  not.  There  may,  howevcr>be 
a  distinct  impulse  over  the  ensiform  cartilage  or  in  the  epigastnuin. 

(6)  Impulse, — Taking  into  account  the  entire  impulse,  it  must 
admitted  that  in  cases  of  adherent  pericaniium  great  variation  of 
situation,  extent,  force,  and  charaeters  is  observed  ;  but  there  are  ce; 
points  deserving  of  attention.  A  remarkable  extension  of  its  area 
often  noticed  J  especially  upwards  over  the  precordial  region  ;  and  it 
reach  the  second  space  or  cartilage.  This  may  be  associated  with  ob?i( 
elevation  and  fixation  of  the  apex  ;  or  it  may  be  impossible  to  localirf 
any  definite  apex-heat  At  the  same  time  the  impulse  ia  often  strong  and 
suiierfieial,  the  heart  pulsating  in  close  contact  with  the  chest  walls, 
some  instances  the  movement  presents  to  the  eye  a  decidedly  undulatoi 
or  wave  like  character,  from  the  base  towanls  the  apex.  In  otiiers  it 
peculiarly  jarring,  or  has  an  abrupit  jogging  quality.  Tho  rhythm  of 
cardiac  action  is  sometimes  markedly  disturbed,  and  penuardial  adhesii 
may  undoubtedly  give  rise  to  irregularity.  When  the  heart  is  at  the 
time  enlarged,  the  extent  of  the  impulse  is  correspondingly  inc! 
often  passing  consideral^ly  beyond  its  normal  limits,  and  probably  tendinif 
more  towanls  the  rights  in  consequence  of  the  greater  enlargement  vi 
the  right  ventricle. 

(c)  Sf/stolk  TtxrssiQH  or  reiraetion. — A  visible  recession  or  retraction 
of  certain  parts  of  the  chest  wall,  associated  with  the  ventricular  8vst<jl«v 
hfis  attracted  much  attention  in  respect  of  adherent  pericardium.  There 
can  be  no  doubt  that  the  signs  coming  under  this  head  are  of  great  m- 


porta  nee  in  the  diagnosis  of  tliis  condition,  and  they  deserve  particular 
study  in  any  suspt-cted  case.  They  come  practically  under  three  cate- 
gories, namely  : — 

(ct)  Kecession  over  the  spot  corresponding  to  the  apex  of  ihe  heart, 
occurring  with  or  innnediately  after  the  systole.  This  |ihenomenon,  when 
present,  ia  usually  associated  with  a  definite  apex-lieat,  but  is  sometimes 
noticed  when  there  is  no  percoptiUle  impulse  at  this  point. 

(^)  Systolic  depression  of  moro  or  less  of  the  precordial  re2fion, 
generally  involving  one  or  more  of  the  intercostal  spaces  to  the  left  oi 
the  sternum,  especially  the  thirds  fourth,  and  fifth,  along  avariahle  extent 
of  their  length.  The  movement  is  sometimes  distinctly  wavy.  In 
certain  cases,  where  the  adhesions  are  extensive  ajid  strong,  and  the 
heart  is  acting  powerfully,  the  cartilages  are  also  involved,  or  indeed 
even  the  lower  half  of  the  sternum,  the  ensiform  cartilage,  and  the 
epigastrium.  When  the  recession  occurs  simultaneou^^ly  with  an  obvious 
and  strong  apex -beat,  the  combination  is  very  striking,  but  it  may  be 
indeHnit/C  or  absent.  Should  the  right  ventriLle  be  greatly  enlarged,  a 
similar  movement  may  possit^ly  be  visible  in  the  intercostal  spaces  tt>  the 
right  of  and  close  to  the  sternum  ;  of  tiiis  I  believe  1  have  seen  examples. 
According  to  Friedreich,  the  pitting  is  more  marked  at  the  height  of  in- 
spiration. 

(y)  lietraction  of  the  posterior  or  lateral  portions  of  the  thomcic 
walls.^I  cannot  say  that  1  am  persouidly  familiar  with  this  sign,  which, 
when  present,  is  regarded  by  Dr.  John  Broad  bent  as  a  nmst  ituportant 
diagnostic  sign  of  adherent  pericardium  ;  he  describes  it  in  the  following 
words: — *^In  cases  of  adhere  tit  pericardium,  marked  systolic  r*;traetion 
of  some  of  the  lower  ribs  on  tho  lateral  or  posterior  aspect  of  the  thorax 
may  sometimes  be  seen.  This  phenomeTiou  is  best  seen  when  the  patient 
is  sitting  up  in  a  good  light,  and  the  movements  of  the  chest  are  care- 
fully observed  from  a  short  ilistance  otT,  first  from  the  front  and  tlien 
from  the  lateral  asfiect  When  a  pulsatile  movement  is  seeri  over  the 
lowest  part  of  tho  lelt  side  posteriorly,  it  may  at  first  sight  appear  to  lie 
expansile.  On  a  more  careful  scrutiny  it  will  be  found  that  there  is  a 
tug  on  the  false  ribs  during  the  cardiac  systole,  and  a  sharp  rebound 
during  diiistole,  which  can  be  felt  as  well  as  seen  when  the  hand  is  laid 
flat  ui>on  tho  chest  wall  at  the  spot;  it  is  more  marketl  when  a  deep 
inspiration  is  made ;  it  may  be  seen  occasionally  not  only  on  the  left  side 
but  also  on  tho  right,  especially  if  the  patient  leans  over  to  the  left." 

Space  will  not  pennit  of  any  long  discussion  of  the  associations  of 
the  phenomena  just  indicated  w*ith  conditions  other  than  pericardial 
adhesions,  or  of  their  precise  significance  in  any  individual  case  of 
such  adhesions.  A  few  general  obserA'ations  on  these  points  must 
suffice.  A{>ical  recession  very  rarely  occurs  except  as  the  result  of 
a- 1  be  rent  pericardium,  but  it  was  ol>served  hy  Friedreich  in  a  case  of 
aortic  stenosis  where  there  were  no  adhesions ;  and  has  also  been 
noticed  under  other  circumstances.  When  it  is  associated  with  a  definite 
beat  it  probably  indicates  that  the  apex  of  the  lieart  is  fixed  to  the 
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chest  wall,  and  <3rag3  on  it  during  tho  systDlo.  The  adhesion  netM 
however^  be  extensive,  for  a  iiitrrow  band  may  cause  tht?  depression, 
proA ided  tlie  pericardium  bo  fixed  externally.  When  there  13  no  palpoible 
apex-beat,  it  is  supposed  tliat  the  heart  is  prevented  by  adhesion  to  Uie 
diaphragm  or  vertebnd  cohimn  from  performing  its  normal  forwanJ  and 
rotatory  niovenient  dtuing  systole  ;  or  that  the  cardiac  impulse  is  loo 
feeble  to  be  felt  through  the  adhesion. 

Skoda  was  of  o[)inion  that  systolic  recession  of  the  intercostal  sp&ees 
is  pathognomonic  of  adhen^nt  pericardium,  but  ntimerotis  observationf 
have  shown  that  this  is  not  the  ca-se,  as  the  phenomenon  may  occiu*  in 
cases  of  considerably  enlarged  heart,  as  tlie  result  of  atmospheric 
pressure,  especially  when  associated  with  aortic  regurgitation.  Still 
it  is  an  important  sign  of  adhtssiori,  and  iU  presence  should  alwayi 
have  due  weight  in  diagnosis.  As  a  rule  it  indicates  that  the  con- 
tiguous surfaces  of  the  pericardium  are  adherent,  and  also  that  the 
sac  is  fixed  in  front  to  tho  chest  wall,  and  to  some  stnicttire* 
posteriorly,  so  that  when  the  heart  contracts,  being  firmly  attaclictl 
behind,  it  pulls  iu  more  or  less  of  the  yielding  anterior  thomcic 
wall.  When  there  is  no  posterior  adhesion,  and  yet  systolic  depression 
occurs,  it  is  snppost-d  that  tlie  firm  atti*chment  of  the  pericardium  to 
the  central  tendon  of  the  diaphragm  forms  the  fixed  point  from  which 
the  heart  acts  in  drawing  in  tlie  front  of  the  chest,  or  possibly  that  the 
effect  maybe  produced  by  the  contraction  of  the  organ  itself.  Friedreich 
is  of  opinion  that  the  lower  surface  of  the  heart  must  be  firmly  adherent 
to  tho  diaphragm.  I  have  met  with  this  phenomenon  in  a  pronounced 
form  iu  cases  of  external  pericardial  adliesion  with  enlarged  heart,  where 
the  rnternal  surfaces  of  the  sac  were  €[Tntc  free.  As  a  result  of  diminution 
in  the  fiirce  of  the  cardiac  action,  a  marked  systolic  retract  ion  may  tn 
course  of  time  become  less  and  less  evident,  and  finally  disappear. 

The  systolic  retraction  of  the  posterior  or  lateral  portions  of  the 
thoracic  walls,  which,  as  we  have  seen,  is  regarded  as  a  positive  sign  of 
atlherent  pericardium  by  Dr,  John  Broad  bent,  who  states  that  it  is  tjuius 
distinct  from  recession  of  the  lower  ribs  in  inspiration,  is  explained  by 
him  in  the  fbUowing  way: — *^The  heart  is,  by  means  of  the  pericardium, 
adherent  not  only  to  the  central  tendon  of  the  diaphragm,  but  probably 
also  to  a  large  area  of  the  ficshy  or  muscular  portion  of  the  diaphragm, 
and,  it  may  be,  to  the  anterior  thoracic  wall  as  well ;  as  it  contracts  il 
drags  upwards  xvwA  inwards  the  less  resistant  fleshy  part  of  the  diaphragm 
towards  the  central  tendon  or  anterior  chest  wall ;  hence  the  points  <tf 
attachment  of  the  digi  tat  ions  of  the  disiphragm  to  tlie  lower  rfba  and 
costal  cartilages  are  dragged  inwards  and  downwards.  It  will  always  be 
found  iu  such  cases  that  the  retracted  portions  of  th*f  chest  wall  corre- 
spond to  the  floating  ribs  or  costid  cartilages  of  the  lower  ribs  at  the 
points  of  att:*chment  of  the  diaphragm." 

iil)  Dutstidk  shoi^k  or  cotiai&ston.  —  This  is  a  very  exceptional  si*ni, 
only  occurring  where  the  pericarilium  is  firmly  adherent  to  tlie  anterior 
chest  wall,  and  when  the  heart  is  acting  powerfully.     It  follows  tniine* 
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diately  after  the  systolic  roceBsion,  and  is  in  proportion  to  its  force.  The 
dinstoHc  Bliock  is  felt  by  the  lumtl  as  a  **back  stroko/*  It  may  be  per- 
ceptible only  lit  the  apQx-beat,  over  one  or  more  intercostal  spaces,  over  a 
more  extensive  snifaeo — possibly  over  tho  entire  ijrecordial  area  j  or  even 
rouiul  the  left  s^ide  to  the  hack.  The  phenomenon  is  attribnted  to  tlin 
elastic  recoil  or  rebound  of  the  chest  wall,  at  the  heginning  of  diastole  as 
soon  as  the  Bystolic  dragging  force  has  ceased.  In  ivelhniarked  eases  it 
may  l>e  felt  ns  a  distinct  jerk  or  blow,  which  is  occasionally  so  strong  as 
to  be  like  the  impnlse  of  the  heart.  When  jircsent  it  is  rfgaixled  as  a 
]»athngnonionic  sign  of  adherent  pericardium. 

Apai't  from  the  sign  just  considcrtah  ^  f*^*-^  sure  that  in  some  cases  of 
adherent  pericardium,  with  exposure  oT  the  heart  and  great  vessels,  a 
diastolic  impulse  is  felt,  due  to  the  closure  of  tlje  aortic  and  pulmonary 
valves.  It  is  noticed  over  the  base,  and  is  tpiite  independent  of  systolic 
retraction, 

(c)  Posterior  sffstdh  impulse. — ^I  believe  that  this  sign  ia  sometimes 
of  %^alue  in  tlie  diagnosis  of  adhesion  of  tho  prricardium  to  the  structures 
posteri<H  ly  ;  especially  when  there  are  indications  of  probable  aggluti na- 
tion of  its  two  surfaces,  and  of  anterior  adhesions.  It  is  Ijcst  recogiiised, 
not  by  the  hand,  but  by  tlic  head,  when  this  is  phiced  ovt-r  the  hack  of 
the  left  side  of  the  chest  in  tho  practice  of  direct  auscuUation.  The  move- 
ment is  directly  due  to  the  hypcrtrophied  hrart,  and  is  often  associated 
with  moro  or  less  compression  of  the  lung,  which  therefore  conducts  the 
sensation  more  readily ;  but  I  think  that  it  ia  likely  to  be  more  pro- 
nounced when  the  structures  are  matted  together  by  adhesions. 

(iii.)  Cardiac  dulmss. — Pencardial  adhesions  or  thickening  do  not  in 
themselves  appreciably  affect  the  cardiac  dulnt-ss,  as  a  rule  ;  hut  a  mass  of 
fibrous  tissue  alxjut  the  vessels  may  certainly  cause  some  increased  dtdness 
towards  the  base.  When,  as  a  consequence  of  adhesions  to  the  chest 
wall,  the  heart  and  great  vessels  are  abnormally  exposed  and  sujjerficial, 
the  area  of  cardiac  dulness  will  be  proportionately  enlarged,  and  may  be 
of  considerable  extent,  being  often  markedly  increased  in  an  upward 
direction,  sometimes  reaching  the  second  rib.  Part  of  this  altered  per- 
cussion sound  may  be  «lue  to  adhesion  Rud  colhip^e  of  overlapping  lung. 
When  enlargement  of  the  heart  is  associatetl  with  the  pericardial  condi- 
tion the  dulness  will  l>e  modified  accordingly,  and  is  not  uncommonly 
very  extensive.  Dr.  John  Broadbent  writes  :  "  Wlien,  during  an  attack 
of  ]jericarditi>,  the  area  of  cardiac  dulness  has  been  noted  to  increase  con- 
siderably in  extent,  and  after  the  subsidence  of  the  attack  remains 
permanently  increased,  it  is  extremely  probable  that  adhesicns  have 
taken  place,  fixing  the  heart  in  a  condition  of  dilatation."  In  well- 
marked  cases  rbo  dulness  resulting  directly  or  indirectly  from  pericardial 
adhesions  and  thickening  is  xery  pronounced  or  even  absotute.  As 
already  stated,  when  extensive  calcification  has  taken  place,  the  percussion 
sound  in  rare  instances  has  been  described  as  presenting  a  peculiar  osteal 
quality. 

(iv.)  AuscuUai&ry  mgm, — It  cannot  be  said  that  there  are  any  actnally 


pathognomonie  or  trostworthy  atiscultatory  signs  of  adherent  |>ericardiuiz}: 
bub  oTie  or  other  of  the  following  points  may  be  worthy  of  attentioa 
particLiIar  cases  : — 

(fi)  Should  the   pericardium  be  fixed  to   the   chest   wall    the  h 
sounds   are  likely   to   be   reniiirkably   superficial.       The    first    sound 
CLTtainly  often  al» normal  in  chariicten      In  some  cases   it  ia   pecuUarl; 
sharp  and  valvular  in  quality  ;  in  others  it  is  markedly  dull  or  muffled 
the  apex  or  over  the  mul-cardi-ic  regii^n ;   or  again  it  may  be  prolongs 
and    reduplicated.      The  second    BOinid  is  frequently  reduplicated,    h 
Filed  re  ich  main  tains  that  this  may  be  due  to  the  rebound  of   the  ch 
wall  which  causes  the  diastolic  shuck,  and  produces  a  dull  sound  heartl 
after  the  second  sound  of    the  heart*     Dr*  John  Broad  bent    reganin  tj 
weak  pulmonary  set;ond  sound,  when  there  is  evidence  of  hypertrophy., 
of  the  right  ventricle,  as  a  very  important  indication  tliat  the  cause  ct, 
the   hyjicrtrophj"  was   probably  not    back   pressure   through    the  lungi 
due  to  left  ventricle  trouble,  but  some  intrinsic  cause,  i>erhnps  adherent 
pericardium.     Marked  conduction  of  the  heart  sounds  towards  the  b;icki 
of  the  left  side  of  the  chest,  esj>eciiilly  when  associated  with  the  feeling 
of  pulsation  already  referred  to,  is   suggestive  of  posterior   poricardiil 
adhesion. 

(b)  A  rough  pericardial  friction -sound  may  remain  over  different 
points  of  tlie  precordial  region,  especially  to^vards  the  base,  for  «omi 
time  after  an  attack  of  pericardiiis ;  and,  should  it  he  associated  w:th 
suspicious  sij^'us  of  adhesion,  might  be  useful  aa  corroborative  evidence* 
Its  eventual  disappearance  w^ould  probably  indicate  that  adhesions  had 
formed  at  the  spots  where  it  was  previously  audible,  and  have  sinoft 
become  more  or  less  general  ^J 

(c)  With  regard  to  endocardial  murmurs,  a  kind  of  rumbling  prfr^| 
systolic  murmur  is  Bometimes  heard  at  the  apex,  which  does  not,  however,^^ 
indicate  the  presence  of  mitral  stenosis  ;   this  kind  of  presystolic  nnirmur 

is  specially  common  in  cldldren  (J.  Broad  bent).  It  is  possible  that  a 
basic  systolic  murmur  may  result  from  the  pressure  of  pericardial  thicken- 
ing upon  one  or  both  of  the  great  arteries.  The  several  valvular  disea««^ 
when  present,  will  give  rise  to  their  corresponding  murmurs,  but  I  beliere 
that  these  may  be  modified  in  their  character  by  adherent  pericardium, 
and  a  tricuspid  regurgitant  murmur  may  ultimately  result  from  enl^rg^ 
ment  of  the  right  ventricle  owing  its  origin  to  this  condition. 

(v)  Sifjns  cmnecfed  uiih  respimtoTf/  mot^emerUs. — When  Bt*arcbing  fop 
pericardial  ailhesiuns,  it  is  often  lughly  advantageous  to  stutly  ihe  c-UfCti 
of  deep  inspiration  and  expiration.  In  the  first  place,  the  fact  that  iho 
position  of  the  aiiex-bcat  and  the  area  of  extended  cardiac  impulse  mre 
not  thus  aflfected  may  be  of  much  importance ;  as  well  as  that  the  Area 
of  precordial  dulncss  is  not  altered.  It  implies  the  presence  of  adhesiooi 
between  the  external  surface  of  the  pericardium  and  tlie  thoracic  wall, 
and  the  want  of  any  modification  in  the  dulness  is  particularly  marled 
when  the  sac  is  adherent  to  the  margins  of  the  lungs  also.  As  a  rwoll 
of  extensive  external  pericardial  adiiesions,  inspiratory  expansion  may  bo 
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decidetUy  less  on  tli6  left  than  on  tbe  right  eitle.  Anotlicr  sign  some- 
times observed,  coming  untler  this  head,  is  iiiii^eded  descent  of  the 
left  half  of  the  diafjlirngm  in  insinmtion,  as  imlicated  hy  diniinifthid 
move  me  tit  of  tht;  upper  part  of  tho  abdominal  wall  on  that  side.  This 
may  occur  either  with  or  without  atlhesion  to  the  anterior  chest  wall ;  in 
the  latter  Ciise  it  has  been  attributed  to  abnormal  attachment  of  the  peri- 
card  inm  to  the  muscular  portion  of  the  diaphragm,  wliich  jjindera  its 
descent.  Tracheal  tngging  might  possibly  resnit  from  jidhesion  of  the 
pericardial  6;ic  to  the  bifurcation  of  the  trachea,  but  I  have  never  found 
this  to  be  the  ease. 

(vi.)  Arier'ml  si^s. — In  some  cases  in  which  pericardial  adhesions 
were  proved  after  de*ith  to  exist,  I  have  observed  a  peculiar  visible 
movement^  in  connection  with  the  largo  arteries  at  the  root  of  the  neck, 
which  I  hi'lieve  may  be  of  more  or  less  significance.  It  gives  the  impres- 
sion that  the  heart  is  mahing  an  effort  to  drive  tbe  blood  into  these  vessels, 
but  is  prevented  from  doing  so  effectually  on  account  of  the  emljarrassed 
action  due  to  the  adhesions,  Tlie  movement  may  lie  modified  by  the 
coexistence  of  aortic  or  mitral  disease.  Irregular  pulse  may  be  associated 
with  adherent  pericarrlium,  but  commonly  this  is  not  the  case  until 
canliac  faihiro  sets  in  ;  and  In  iliagnosis  no  positive  reliance  can  he  placed 
on  this  difciturbance.  I  think  that  in  cases  of  mitral  disease  the  condition 
tends  to  increase  the  irregularity.  The  arterial  sign  to  which  Kussmaul 
attiiihed  special  importance  is  the  presence  of  a  marked  pulifus  pantdoxns, 
the  pulse  intermitting  with  inspiration,  which  has  been  chiefly  noticed  in 
cases  of  indurative  mediastino-periciirditis,  but  occurs  under  other  cir- 
cumstancea,  and  is  by  no  means  trustworthy.  Kussmaid  attiil»ute8  it 
to  the  presence  of  fibrous  cords  encircling  the  aorta,  which,  by  dragging 
on  it  during  inspiration^  constrict  its  lumen. 

(vii.)  renous  signs. — Sudden  collapse  of  the  veins  of  the  neck  during 
the  ventricular  diastole  has  been  Bj>ecially  stndieil  by  Friedreich,  who 
regards  it^^  wlien  associated  with  systolic  retraction  of  the  intercostal  spaces, 
as  a  most  valuable  sign  of  adherent  pericai-dium  j  it  is  never  present 
in  any  striking  degree  without  such  retraction.  The  veins,  often  tensely 
filled  during  systole,  disapjiear  from  view  during  diastole,  the  suJtsiilence 
being  synchronous  with  the  diastolic  shock  felt  in  connection  with  tlie 
chest  wall.  Sometimes  the  supraclavicular  fossa?  are  deepened  at  the 
same  time.  The  explanation  of  this  phenomenon  given  by  Friedreich  is 
that,  owing  to  the  diminution  of  the  thoraeic  space,  the  rtturn  of  blood 
through  tbe  cervical  veins  is  hindered  during  systole  ;  and  that  the 
subsequent  sudden  di  as  to  He  enlargement  has  an  aspiratory  effect,  drawing 
in  the  blootl  from  the  veins  :  it  is  supposed  also  that  the  liijistole  takes 
place  with  unusual  force  and  rapidity,  owing  to  traction  by  the  adhesions 
from  without,  and  the  descent  of  the  raised  diaphragm*  He  further 
assumes  that  in  consequence  of  the  diastolic  descent  of  the  heart,  especially 
as  caused  by  the  action  of  the  diaphragm,  the  large  vascular  trunks, 
including  the  superior  vena  cava,  become  elongated,  and  thus  the  down- 
ward current  of  blood  from  the  cervical  veins  is  hastened. 
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Pr.  John  Broadbent  quotes  a  case  of  adiierent  peri  card  ium,  obsen** 
bv  Francois  Franck,  in  which  systolic  emptying  of  the  veins  of  tlie  ikm 
occurred,  and  was  ascribed  to  an  aspiratory  periventricular  effect  caus< 
by  tlie  adhesions.  He  also  describes  another  case — where  the  2H*ricardiu 
was  universally  a<lhcrcnt  to  a  greatly  hypertrophied  heart,  ancl  also 
the  chest  wall  over  a  large  area — in  which  systolic  emptying  of  i 
enlarged  vein  on  the  front  of  the  chest,  to  the  right  of  the  sternui 
was  followed  by  filling  during  diastole.  "The  explanation  suggeste 
was  that  the  pericardium  adherent  to  the  heart  and  chest  wall  draggc 
apart  the  walls  of  the  internal  mammary  vein  during  systole,  causii: 
a  suction  action,  so  that  the  blood  was  <lrawn  into  its  lumen  from  tl 
afferent  venis  during  systole."  I  think  I  have  recently  met  with  a  simih 
case. 

Diagnosis. — It  must  be  repeated  that  in  a  large  proportion  of  cas< 
where  peiicardial  adhesions  exist,  there  are  no  trustworthy  data  upo 
which  a  definite  diagnosis  can  be  based;  though  nevertheless  the  possibilit 
of  their  existence  may  suggest  itself  in  explanation  of  cardiac  dist urbane 
of  obscure  origin.  The  rule  is  not  to  forget  these  lesions  in  any  cas< 
and  to  take  some  trouble  in  their  clinical  investigation.  In  not  a  fe 
instances  the  diagnosis  of  adherent  pericardium  is  evident  enough,  an 
\'et  the  condition  is  entirely  overlooked.  It  is  not  enough  to  say  tlu 
pericardial  adhesions  exist ;  an  endeavour  must  be  made  to  determiii 
their  extent  and  nature ;  whether  they  are  external,  internal,  or  both 
and  their  effects  upon  the  heart.  Moreover,  their  association  wit 
valvular  diseases  of  this  organ  must  not  be  lost  sight  of,  as  they  are  ofte 
important  factors  in  such  combinations. 

If  the  i)atient  have  had  one  or  more  attacks  of  acute  or  subacut 
pericarditis,  or  of  rheumatic  fever,  we  may  suspect  adhesions  ;  especiall 
if  they  have  formed  under  the  observation  of  the  practitioner  who  ha 
sul)Soquent  charge  of  the  case,  and  who  can  give  definite  information  a 
firat  hand.  I  have  not  uncommonly  watche<l  their  formation  durin 
the  period  of  convalescence,  and  had  the  opportunity  of  studying  thei 
after-effects.  In  other  instances  an  indefinite  history  merely  point 
to  cardiac  inflammation  of  some  kind.  The  frequent  association  of  per 
carditis  and  endocarditis  in  childhood  has  an  important  bearing  o 
diagnosis ;  and,  when  the  origin  of  valvular  disease  can  be  traced  t 
early  life,  pericardial  adiiesions  should  be  particularly  looked  for.  Ur 
fortunately,  in  a  large  j>roi)ortion  of  cases  no  history  pointing  t 
pericarditis  can  be  obtained ;  and  it  must  not  be  forgotten  that  th 
formation  of  adhesions  may  be  a  chronic  process  throughout. 

The  positivi;  diagnosis  of  adherent  pericardium  is  founded  ujk)i 
careful  and  systematic  investigation  and  study  of  the  symptoms  an< 
physical  signs  already  discussed,  not  only  in  themselves,  but  also  ii 
relation  to  each  otlier.  Individual  cases  differ  much  in  their  exac 
characters.  Sometimes  the  diagnosis  has  to  be  made  on  physical  sign 
alone,  there  being  no  prominent  symptoms.  On  the  other  hand 
progressive   signs  of  general  venous  obstruction  following  an  attack  o 


I>eiic4irditis,  inducing  extreme  dropsy  of  the  subcutatieoirs  and  serous 
cavities,  only  to  be  relieved  by  rejicated  operations,  iHMy  nhne  indieiite 
the  presence  of  a  thick,  dense,  adlterent  pericardium^  cc>nipiessin!,'  the 
heart,  there  being  no  obvious  physical  signs  of  the  cunditiou.  In  other 
inst;inces,  a^ain,  enlargement  of  the  heart,  cspeciaEy  of  the  right  ventricle, 
oecuniug  wilhout  other  adequate  cause,  or  perhaps  deveh^ping  with 
unusual  and  in  explicable  rapi«lity  in  connection  with  valvular  disease, 
suggests  adherent  ]»ericardium  as  a  possible  cauf=e.  With  regarxl  to  the 
relation  of  symptonis  to  phvsical  signs,  Dr.  John  Broad  bent  writes: 
"When  symj>tonis  of  cardiac  lailure,  more  e.sj>ecially  of  light  ventricle 
failnre,  t>ccnr  of  greater  severity  than  the  |>hyisical  signs  pr<  sent  seem  to 
warrant,  or  where  compeusation  Itreaks  down  unaccountably,  adherent 
pericardiuni  nsust  be  suspected.  When  rest  and  suitable  treatment  fail 
to  giv«  relief,  [>rovidcd  the  patient  is  not  of  advanced  age  or  thoroughly 
broken  down,  this  atb:>rds  further  evidence  in  favour  of  adherent  peri- 
carilium,  and  other  conilrmatory  signs  of  it  should  he  carefully  looked 
for  J*  With  these  remarks  I  cordially  agree.  Sir  Samuel  Wdks  has 
expressed  tlie  o[  tin  ion  that  severe  heart  symptomB  in  yonng  persons, 
without  valvular  murmurs,  point  to  pericardial  adhesions;  wlale  in  persons 
of  mature  ago  they  indicate  cardi;ic  degeneration.  There  is  a  good 
deal  of  truth  in  this  statement,  though  not  a  few  exceptions  will  be 
met  w^ith  in  both  direcliuns. 

Prognosis,— No  general  rules  of  practical  valtie  can  be  stated  under 
this  head;  every  ense  in  which  pericardial  adhesions  exi,'at  must  be  studied 
individually  as  regards  proyno^is.  Often  they  are  of  no  consequence 
whatever ;  in  other  instances  they  an?  merely  a  source  of  discomfort, 
and  do  not  endanger  life.  Sometinjes,  howevcfj  they  are  extremely  grave 
in  themselves,  and  then  the  outlook  is  very  serious,  while  they  make 
life  exceedingly  miserable.  It  may  be  impossible  to  give  an*y  relief 
to  the  sym[Jtoins  ;  or  a  dropsical  condilion  may  be  kept  at  bay  only 
by  repeated  operations.  That  pericardial  adhesions  aihl  seriously  to  the 
effects  and  dangers  of  valvular  diseases  cannot  be  doubted,  and  they 
often  hasten  tlieir  progress  and  fatal  termination. 

Treatment. — Pericardial  a^lliesions  once  formed  cannot  be  got  rid  of. 
Rcst^  good  ntiurishnn'tit,  and  other  suitalile  measures  are  of  value  in 
preventing  or  ilelaying  their  ill-etfects,  ruid  in  maintaining  the  nutrition 
of  the  niyoeurdium.  Whether  the  various  exercises  now  in  vogue  in  the 
treatment  of  cardiac  ilisease  are  likely  to  be  of  any  service  in  this  kind  I 
do  not  know,  but  in  cases  where  extensive  and  firm  adhesions  exist  they 
certainly  may  d<i  much  mischief,  if  carried  out  though tlessily.  Cardiac 
tonics  may  he  useful  in  some  cases ;  but  it  must  be  remembered  that 
pericardial  adhesions  may  materially  interfere  with  the  action  of  digitalis 
and  allied  agmts  upon  the  heart,  antl  tlien  such  agents  may  do  nmch 
more  harm  than  good.  Sym[>toms  must  be  dealt  with  on  ordinary 
principles  j  and  drojisy  often  requires  repeated  removal  by  operation. 


lY.  Hydropericardium  ;  Dropsy  of  the  pericardiitm 


Pathologry  and  Etiology.- — Hydropericardiiim,  or  liydrops  pericardii, 
fiignitii.d  ii  serous  olFusioti  into  the  pericardial  sac,  occurring  during  lile^  of 
a  dropsical  nature,  as  distinguished  from  one  of  ihflammiitory  origin*  Ai 
has  h^xa  previously  stated,  a  certain  quantity  of  fluid,  varying  under 
different  circumstances,  is  found  in  this  sac  at  most  necropsies ;  this  is 
merely  due  to  transudation  from  the  vessels  and  heart  occurring  during 
the  act  of  dying,  and  for  a  time  nfter  death.  It  Usually  amounts  to  from 
half  an  ounce  to  an  ounce,  but  under  fuvourahle  conditions  may  reach  three 
ounces  or  more.  Definite  hydropericardium  may  occur  under  the  follow- 
ing circumstances: — (i.)  As  an  acute  or  active  effusion  in  connection 
with  certain  cases  of  Bright's  disease,  thus  it  may  follow  scarlatina. 
(ii*)  As  a  part  of  chronic  dropsy,  more  or  less  general,  usually  in  cased  of 
cardiac  or  renal  disease;  but  occasionally  associated  with  scurvy  and 
allied  states,  grave  forms  of  a  una  mi  a,  tuberculosis,  ciincer,  and  other 
cachexi;e  affectiui^  the  blood.  In  this  group  the  pericardial  dropsy 
almost  always  follows  effusion  into  the  pleurae,  and  the  pericardiura  i* 
much  less  frequently  involved  than  other  serous  membi^anes,  (iii.) 
Exceptionally  from  some  mechanical  ditliculty  interfering  with  the  locaJ 
circulatioiL  It  may  tluis  occur  in  connection  witli  certain  affections  of 
the  lungs,  or  even  of  the  heart  itself,  impeding  the  return  of  Idood  from 
the  cardiac  and  pericardial  veins  ;  and  with  disease  or  tliroml>osi:*  of  these 
veins,  atheromEi  of  tlic  coronary  arteries,  aneurysm,  chronic  mediastiniiis, 
or  a  mediiustinal  tumour  causing  pressure  U[)tui  the  vt^ns.  Hj'droperi- 
cardium  has  been  kuo^vn  to  fidlow  sudden  extivme  pneumothorax. 

Dr.  W,  Ewart  (20)  has  dniwn  special  attention  to  cases  of  latent  and 
transient  pericardial  effusions,  which  may  occur,  independently  of  acute 
pericarditis,  under  the  influence  of  rheumatism^  of  cardiac  affections,  of 
Bright*s  disease^  and  so  forth.  He  considers  that  they  may  be  dependent 
upon  a  suhacnte  inflammatory  process,  hut  that  probably  they  are  more 
often  p:\ssive  or  mechanically  induced.  No  douljfc  such  case^  are  met  with, 
and  if  til e  fluid  be  rapidly  reabsorbed  they  may  run  their  course  entirely 
unobserved. 

Anatomical  characters. — ^Tho  essential  morbid  condition  in  hydro- 
pericardium  is  the  pre;>ence  of  a  quantity  of  serous  fluid  iti  the  sue,  which 
has  collected  during  life,  but  which  is  not  accompanied  l>y  any  indications 
of  inflammation.  The  amount  %'arie3  considerably  in  different  casea.  In 
the  large  majority  of  instances  it  is  moderate,  from  six  or  eight  to  twelv* 
ounces ;  but  it  certainly  may  reach  a  pint  to  a  pint  and  a  half  ;  9^ 
much  as  four  pints  have  been  re[>orted,  though  it  is  very  doubtful  whether 
suclt  largo  effusions  are  not  really  of  in  flam  mat*  uy  origin.  The  fluid 
id,  as  a  ruh',  cluar,  and  either  colourless  or  of  a  ^xllowish  or  greenish  tint 
It  is  sr>u  I  ""times  turbid  from  admixture  of  degenerated  epithelium,  or  may 
be  tin;:ed  with  blood  pigment  or  bile.  Hnitnoglohin  may,  however,  have 
escaped  after  death.     The  effusion  is  alkaline;  and  in  composition  re- 
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fietnbles  more  or  less  the  Benim  of  tho  blooi?,  with  diflferences  in  the 
reUtiv^e  proportion  of  the  albumin  and  other  cunstitnents.  Even  a 
dropaii*alac€umiiLition  in  tin*  ])encnrdinin  may  hospuntaneou^ly  coa*i;nlable. 
In  renal  cases  it  miiy  contain  nrea.  When  the  ftnid  is  abundant  it  tends 
to  produce,  in  proportion  to  its  amount^  the  pliysiail  eilects  upon  the  sac 
itself,  the  hearty  and  iieighbouriug  structures  already  discussed  under 
inflammatory  etl'nsion.  In  prolonged  cases  the  pericanlinm  may  bocoine 
sodden,  its  epithelitjin  being  also  changed  ;  and  it  is  said  that  the  subserous 
tissue  about  the  heart  loses  its  fat  and  becomes  ti^ilenratons.  ro5sii4y, 
moreover,  the  pressure  of  the  fluid  in  course  of  time  may  impair  the 
nutrition  of  the  myncardium.  In  the  mnjority  of  eases  of  hytiropeti- 
cardium,  however,  there  is  but  little  to  be  noticed  beyond  the  prL^senee  of 
the  duuL 

Clinical  history. — The  circumstances  under  which  it  occurs  make  it 
unlikely  that  there  will  bo  any  definite  symptoms  of  hyd roper icard mm, 
espfx'ially  if  the  tliud  be  but  in  small  or  inoderaio  cpmntity.  Tiiere  is 
never  ar»y  pain  or  other  acute  subjective  sensation  such  as  is  met  with 
in  pericarditis.  Should  the  effusion  attain  a  large  amount,  it  may 
certainly  cause  a  feeling  of  weiglit  and  oppression  across  the  chest,  with 
precordial  anxiety ;  and  it  will  either  induce  or  aggravate  previous 
dyspnoea,  obHlruclion  of  the  venous  circulation,  and  low  arterial  pressure, 
with  the  usnai  symptoms  ariiiing  therefrom.  In  the  large  majority  of 
cases  it  merely  intensifies  pre-existing  symptoms,  and  it  is  often  very 
difhcult  to  determine  the  share  of  pericardial  dropsy  in  their  manifestation, 
though  sometimes  its  effects  are  obvious  enougli,  especially  if  it  come  on 
rapidly.  It  does  not  give  rise  to  any  febrile  symiitoms;  and,  as  a  rule, 
there  is  no  particular  disturbance  of  the  heart's  acti<»n. 

It  will  thus  be  evident  that  by  physical  examination  only  can 
hydropericartiiuin  be  positively  recognised.  The  ab>enc©  of  friction 
phenomena,  such  as  are  associated  with  acute  pericanittis,  h  a  most 
important  point  of  distinction  between  the  two  conditions.  The  signs 
of  the  effuiion  are  similar  to  those  fully  described  under  pericarditis,  lo 
which  the  reader  is  referred.  As  a  rule  they  only  imlicate  the  presence 
of  a  moderate  amount  of  fluid,  and  there  may  be  sfi  little  that  it  cannot 
l>e  detected  at  alL  It  is  affirmed  that  the  dulness  is  more  readily  altered 
by  changes  of  posture  than  in  cases  of  inflammatory  effusion.  Hydro- 
jiericardium  generally  follows  effusion  into  Imih  |>let]ra:^ ;  and  the  l4ly^^ical 
signs  of  this  latter  condition  will  probably  be  well  marked  before  those  of 
pericardial  dropsy  are  revealed.  The  combination  may  also  cause  a 
difliculty  in  diagnosis.  I  have  never  met  with  a  case  in  which  acute 
pericarditis  and  hydropericardiuni  could  not  be  distinguished  by  duo 
attention  to  the  circumstances  under  which  they  severally  oeenr,  and  to 
the  points  of  distinction  already  indicated.  Possibly  in  connection  with 
Bright^s  disease  an  cflusion  might  collect  which  it  would  be  dithcult  to 
classify  definitely  as  intlamniatory  or  dropsical.  As  regards  diagnosis, 
the  chief  danger  is  that  hydropenc4irdium  is  not  thought  of,  and  is  con- 
sequently  overlooked    when    physical   examination  would  clearly   have 


Soo 


SYSTEM  OF  MEDICINE 


I'evealetl  it.  Tbo  eases  of  Intent  aiul  transient  pericardial  efTusion  refei 
to  by  Ewart  must  also  bo  boriio  in  niiinj,  for  it  is  probiible  that  even  w 
considerable  it  is  like!}''  to  be  ovt-rlookedj  unless  actimite  and  searcb 
pliy^i^id  examination  is  made.  Slioiild  the  condition  bo  associated  wi 
and  secondary  to  certain  l*>ciil  alVections  within  tho  chest,  the  dingm 
may  be  ^ery  obscTire  arul  diflicult,  Tlie  prognosis  in  cases  of  proiiouiM 
drojisy  of  tlie  pericardium  h,  for  obvious  reasons,  usually  very  grave, 
it  generally  indicates  a  speedily  fatal  termination,  Tt^nijxirary  iropro' 
ment  or  even  retoxery  niay^  however,  take  place  in  some  instances  ii 
favonrable  conditions. 

Treatment ^ — As  a  rnle  treatment  has  to  bo  directed  to  the  c^use 
the  bydroperieardimii,  and  the  measures  i>er&ist<^d  in  wbicli  have  h 
previously  carried  out  fur  the  relief  of  the  general  dropsy  which  it  usui 
complicates.  It  might  he  desirable  in  some  inst^mces  to  relieve 
venous  circulation  by  venesection  or  local  removal  of  blood,  Cardi 
tonics  arc  to  bo  used  wlien  required.  The  application  of  Idisters  has 
found  advantageous  occasionally  in  promoting  the  abs^irption  of  pericarc 
dropfiy.  WhcthiT  tap[>iri^f  is  perniissilile  or  desirable  can  only  be  detd 
mined  by  a  careful  consideration  of  the  circumstances  of  each  iiidividi 
case. 

V,    H.€MO-   OR   H^MATO-PERICARDIUM  ;   BlOOB   IN   THE   PERICARDIU 

Etiolog'y. — It  is  not  uncommon  to  find  a  certain  amount  of  bki 
mixed  with  intlammat<iry  prcKliicts  in  the  pericardium  ;  but  tVic*  circu 
stances  under  which  jiencardial  hiemorrhage  may  occur  as  an  itidepend( 
condition  are  as  follows  : — {i  )  As  a  consequence  of  traumatic  injury  fi 
without,  or  by  foreign  bodies  penetrating  from  the  cesophngus. 
Associated  with  scurvy,  i*urpura,  or,  exireinely  rarely,  leucocytha?mia 
allied  cunditiuns.  (iii.)  From  rupture  of  the  heart  or  of  a  cardiac  aiieuryj 
(iv.)  Froui  lesions  of  the  aorta.  An  aneurysm  of  the  fust  jxirt  of 
arch  is  very  apt  to  o[ien  into  tho  pericardium^  not  uncumnionly 
a  pin  hole  rupture,  liarcly  this  event  happens  in  the  case  of  aneuryj 
of  the  descending  aorta;  and  in  one  reported  by  Dr.  Herbert  Haliet^h 
the  aneurysm  wjis  situated  at  the  junction  of  the  transverse 
descend ini,^  portions  of  the  arch  of  the  aorta,  A  case  is  re|)ort<?d 
Dr.  Cliarlewood  Turner  in  which  rupture  of  the  inner  coats  of  t 
aorta  was  fuHowed  by  a  dissecting  aneurysm,  which  perfoi-ated  U3 
the  pericardial  sac.  Dr.  Roileston  has  described  a  very  intere$ti 
condition  (39)  where  the  inner  and  middle  coats  of  the  commencement 
the  aorta  ruptured  transversely,  and  tlie  blood  leaked  into  tlie  pericanhi 
tlirougli  a  sniidl  hole  the  size  of  a  pin's  head  in  tlie  external  coat ;  t 
there  was  no  dissecting  aneurysm,  (v.)  From  rupture  of  smaller  v 
namely,  one  of  tho  coronary  arteries^  especially  if  it  be  the  seat 
aneurysm  ;  or  of  vessels  in  a  new  growth. 

Anatomical  characters. -^The  quantity  of  blood  which  collects  in 
pericardial  sac  varies  under  ditlcrcnt  ccrcuni stances.      When   ihoro  i 
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large  opening  and  rapid  extravaeation  tf^Tces  place,  it  is  much  less  than 
when  it  escapes  gnuliially  thmiigh  a  small  aperture.  When  an  aneurysm 
buri^tft  freely  into  the  p^ricanlium,  the  tjiiantity  usiitihy  fuurnl  is  saul  to 
he  ahont  7  ounces,  whereas  in  the  case  recorded  hy  lh\  Ivtillcston  already 
referred  to  it  amounted  to  over  24  ounces.  A  trail msi tic  case  li.-is  recently 
heen  reporte'l  hy  L>r.  Man  sell  MouHin  in  wliich  over  6  pints  of  thin  dark 
fluid  blo<xI  were  removed  from  the  ]>ericai(liiim  in  the  course  of  three 
hours.  The  patient  recovered.  The  hlood  may  appear  as  a  soft  red 
elot^  jelly-like,  or  more  or  lessdocoloriMHl  ;  while  a  variahk  and  sometimes 
consi(h*rahle  amount  of  serum  will  prohably  have  seimrated  from  it.  In 
Dr.  HahcrslKjn  a  case  the  |iericardium  contained  about  a  pint  and  a  half  of 
dark  fluid  hlood.  Haemorrhage  in  the  peri  card  iiim  may  set  up  pericar- 
ditis. The  sac  is  distended  in  a  pro|portiouate  decree  when  tljere  is  a 
large  collection  of  Ijlood  in  its  interior. 

Clinical  history. — There  may  he  |>revious  symptoms  or  phjsical  signs 
of  the  morlud  condition  which  causes  the  pericardial  haemorrhage,  hut 
not  uncommonly  such  is  not  the  case,  and  the  lesion  is  quite  nnexpected 
and  sudden.  Immediate  or  very  rapid  death  usually  occurs,  hut  the 
event  may  be  precedeil  by  grave  cardiac  symptoms  or  collapse.  In  those 
eases  where  the  accumulation  takes  ph-^ce  gnidually,  the  patient  may  live 
same  time,  and  may  complain  of  pain,  associated  witli  serious  cardiac 
disturbance,  faintness  or  syncope,  dyspnfea^  and  signs  of  loss  of  blood. 
The  phyiiical  sigTis,  if  noted,  will  he  those  of  an  accumttlation  of  fluifl  in 
the  pericardial  sac.  {Pldc  Dr.  All  butt's  case,  p.  707.)  The  i^rognosis 
is  ho|>eh?ss  as  a  rule. 

Treatment,  as  a  rule,  can  only  he  symptomatic.  Stimulants  and 
c^ardiac  remedies  may  be  of  teuiporaty  service  in  the  more  prolonged  cases. 
No  operative  interference  is  ]»raeticable  in  the  great  majoiity  of  cases, 
but  Mansel  Moullins*  case,  above  referred  to,  is  very  suggestive  as  to 
what  may  be  possible  in  some  instances. 


VI.    PNEUMOPERICARDm^f    AND    ITS    EFFKCTS  ;    GaS    IN   THE 
PERICARDIUM 

Pneumopericardiiim  is  extremely  rare,  and  it  needs  but  brief  con- 
sideration in  this  article. 

Etiology. — fias  in  the  pericardium  has  been  referred  to  the  decomposi- 
tion of  fluid  in  the  sac,  especially  if  the  fluid  be  of  an  ichorous  nature  ; 
und  it  has  even  been  said  that  this  is  its  most  frequent  source.  The  proba- 
bility is  tlmt  such  decomposition,  in  the  large  majority  of  cases  if  not 
always,  is  a  post-mortem  change.  Its  presence  hasako  been  attributed  to 
secretion  by  the  membrane,  hut  on  no  adequate  grotinds.  The  two  classes 
of  cases  in  which  it  is  clinically  important  are — (i.)  Traunmik^  from 
penetrating  wounds,  including  paracentesis  for  cflusion  ;  fractured  ribs ; 
contusion  or  crushing  of  the  chest,  or  injury  from  the  Fide  of  the  cesopbagiia. 
(ii.)  Perffrrfitire,  m  which  a  communication  is  formed  extenmlly,  or  between 
tlie  pericardium  and  a  cavity  or  tube  containing  air.     This  kind  of  lesion 
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has  been  already  sufficiently  describerl  in  relation  to  acute  and  suppurati^ 
perioiirditis,  and  it  will  suHice  to  mention,  as  illusLriitiouis,  perforation  froi 
the  <e30i>li;igns^  especially  in  connection  with  cancer ;  rupture   into  tlit^ 
pcricurdinin  of  a  phthisical  cavity  or  pyopnenruothorax  ;  and  perforation 
of  a  gastric  ulcer*     A  remarkalile  case  is  on  record  in  vvdiich  a  bej^iaU 
abscess  communicated   with  the  storaach  and  the  pericardiimi,  and  ihi 
air  gained  access  to  the  latter.      The  entrance  of  gas  into  the  sac  Timy 
aided  by  pressure,   by  the  elastic  traction  of  the  Inngs  upon   the  |>erh 
cardium,  or  by  diminution  of  tlie  size  of  the  heart  during  systole. 

Anatomical  characters. — The  gas  in  cases  of  pnenmt>iiericardiuiii 
varies  in  its  imiNunt  and  composition,  but  it  is  gerierally  olTensive.  It 
may  so  di^tend  the  sac,  that  when  this  is  punctured  the  «r;is  escapes  with 
a  hissing  noise*  Blood  or  otlicr  materials  often  gain  an  entrance  at  tbt 
same  time  as  the  gas ;  or  at  any  rate  inflamraalion  is  so  speedily  set  U] 
that  pneumopericardium  has  never  been  clinically  obsiTved  alone,  Han 
being  always  present,  rarely  serum — hj/fh'ajmmmo}k'rimrdium — usually  pi 
— pf/optttumn/tnlMrfHinfi ;  or  the  fluid  may  be  ichorous.  In  a  case 
described  by  the  lute  Dr.  Begbie  {9),  yellow  lymj»h  wiis  present  on  th« 
Burface,  and  a  quantity  of  dark  brown  fa'tid  fluid  in  the  sac.  Wliatever 
the  posit ioti  of  the  patient  the  gas  will  always  be  uppermost  and  tUe 
fluid  below.  The  lungs  will  be  pushed  aside  and  compressed,  and  tl 
diaphragm  depressed,  in  proportion  to  the  degree  of  distension  of  ibe 
pericardial  sac. 

Clinical  history.^ — As  might  be  anticipated,  the  symptoms  of  pnmjnwv 
pericardiimi  and  its  con  sequences  vary  much  in  dilfcrent  ciises,  and  »re 
by  no  meati35  characteristic.     Sometimes  there  are  none;  or  the  patient 
merely   weak   and   apathetic.       Should    gas    collect   rapidly,    tliere    wil 
probably  be  much  precordial  distress  and  sense  of  distension.      The  chief 
ubjeetive  symptoms  which  have  been  observed  in  tliflerent  crises  are  «e 
dyspniea,  cyanosis^  fit:?  of  syncope,  collajise,  a  feeble  and  irregular 
and  rarely  tlysphagia.     Sleep  is  necessarily  disturbed,  and  delirium  sotoe^ 
times  occurs.    Occasionally  pneumopericardium  is  accompanied  with  rigors, 
high  fever,  profuse  sweats,  and  diarrhoea ;  but  such  symptoms  are  probably 
due  to  other  and  more  getieral  causes. 

Physical  slg^ns. — It  is  upon  the  physical  signs  that  the  diagnosit  of; 
pneumop*:ricardium  and  its  consequences  is  practically  founded  ;  thest 
being  due  to  the  presence  of  gas  and  fluid  will i in  the  sac  :  most  of  them' 
are  very  striking  and  peculiar.  They  may  be  briefly  described  « 
follows : — 

(i.)  The  precordial  region  is  likely  to  present  abnormal  fulness  or 
bulging,  which  may  be  very  pronounced. 

(ii.)  The  apex -beat  is  weak  or  absent,  but  is  better  felt  when  thaj 
patient  bends  forwards.  Sometimes  an  impulae  is  observed  over  several 
intercostid  spaces. 

(iii.)  The  cardiac  movements  occasionally  bring  out  a  very  peculiar 
crackling  sensation,  due  to  the  bursting  of  air-bubbles.  Possibly  & 
Buccussion-splash  might  he  felt  on  shaking  the  patient 
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(iw)  l^ercussion  signs  are  usually  very  remarkable*  Over  tlie  region 
correspofidiug  to  the  tlistendod  periciirdinm  there  will  be  a  tympanitic 
percussion  souml,  often  wifh  a  prononiiccd  inotullic  quality.  It  is  said 
*  that  a  variation  in  its  li eight,  owing  to  alterations  of  the  shape  of  the 
body  of  ;4a:5  in  the  pericardiura  by  the  rhythm  of  the  heart,  may  be 
detected  hy  rapidly-repeated  percussion.  It  has  aUo  been  athnned  that 
the  note  diffet-s  in  its  degree  of  resonance  during  the  Bystoh*  and  diastole 
respectively^  the  organ  heing  situated  farther  forward  and  downw;ird 
during  the  former  period,  and  thus  pressing  hack  the  air.  A  distinct 
cracketl-pot  eound  has  been  described  in  several  cases,  hut  only  when 
there  was  an  openiTig  in  the  pericardium.  In  the  recumbent  p<isture  the 
extent  of  tympanitic  resonance  is  greatest  in  front.  When  fluid  is  present, 
if  the  patient  be  slowly  raisoil  to  the  sitting  j>osture  and  made  to  lean 
forwards,  this  area  diminishes  progressively,  and  the  clear  souml  is  replaced 
below  by  the  dnhiess  of  Huid.  Lateral  changes  of  position  will  motlify 
the  relations  of  gas  and  fluid  in  a  similar  way,  and  ihiis  very  rajiid  and 
striking  changes  in  the  situation  and  relative  limits  of  the  respective  jter- 
citssitni  sounds  are  produced.  Metallic  justrummts  have  been  used  to 
bring  out  the  peculiar  characters  of  the  pereussiun  sound, 

(v.)  Auscultation  signs  are  also  very  peculiar,  and  often  remarkable 
for  their  loudness.  Tiiey  vary  according  to  the  relative  amount  of  gas 
and  tluid  in  the  sac,  and  the  consistence  of  the  latter  ;  but  as  a  rule 
dilTerent  sounds  are  atiilible.  If  there  be  but  little  tluid  the  heart-sounds 
are  abnoruKiUy  loud,  and  are  accomj>ariied  with  a  clear  metallic  ring,  com- 
pared to  a  chime.  Should  there  Jiappen  to  he  an  endocardial  murmnr  or 
friction-souml,  it  will  probably  assume  a  similar  quality.  Tlse  agitation 
of  fluid  and  air  within  the  pericardial  sac  by  the  action  of  the  heartt  and 
also  by  deep  inspiration,  produces  adventitious  sounds  of  the  most  extra- 
ordinar}*  kind.  They  are  all  of  metallic  ringing  quality,  and  have  been 
describod  iti  different  cases  as  spliishing,  sphitt-ering,  guggling,  gurglings 
rattling,  large  cretjitating,  and  churning.  They  have  been  likened  to  the 
sound  of  a  water-wlreel  or  mill-wheel  {Itruit  de  rou^  ht^dranlujuef  bra  it  de 
mtnjiUn) ;  and  in  one  case  to  the  **  shaking  of  shot  in  a  shot- pouch." 
OccJisionally  metallic  tinkling  Itas  been  noticed,  due  to  the  dropping  of 
jluid  in  the  ]>ericardial  sac.  From  a  ciisa  ol>served  by  Dn  Flint,  in  which 
recovery  took  place,  it  wotdd  appear  that  sounds  of  the  character  just 
described  migiit  be  produced  by  the  presence  of  air  and  blood  in  this  sac. 
In  some  instances  the  cardiac  and  adventitious  sounds  are  no  intense  as 
to  he  heard,  not  only  hy  the  patient,  interfering  with  sleep,  but  hy  thoae 
about  him,  or,  it  may  be^  even  at  a  considerable  distance  olT.  Sometimes 
a  splashing  soirnd  is  brought  out  on  succussion  ;  or  a  bell-sound  can 
be  elicited  by  percussion  with  coina  It  is  affirmed  that  the  tigns  of 
pneumoj>ericardium  have  followed  those  of  pericarditis,  namely,  friction- 
sound  and  evidences  of  elTusion,  when  it  is  supposed  to  have  reunited 
from  de^'om position  of  fluid, 

Diagiiosls. — If  the  j^hysical  signs  just  indicated  were  always  pro- 
nounced, the  diagnosis  of    pneumopericardium  and  its  accompaniments 
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would  be  quite  eai^y.  Otherwiso  it  would  present  much  difficulty,  or  n 
be  impossible.  No  reliance  can  be  placed  ou  symptonis.  The  only  c< 
tion?3  witli  wliicli  it  could  possibly  be  confounded  are  a  large  cavity  ia 
lung,  ill  the  viiiinity  of  the  pericardial m  ;  a  localised  pnouinotbonix 
a  gt'eatly  distended  stomach.  Due  cousiileratiou  of  the  general  cin 
stances  of  eacii  case,  and  of  the  clinical  history  and  ph»^nomena,  shi 
obviate  any  such  mistake. 

Progrnosls. — This  is  obvioudy  very  grave,  and  the  terminal im 
abnost  always  fatal,  especially  as  the  pnemnopericardium  is  iisuall 
complication  n{  some  grave  disease.  A  few  cttsos  of  sMpjiosetl  reco' 
have  been  rejjorted,  but  these  have  been  ehieHy  of  traumatic  origin. 

Treatment — But  little  can  be  said  under  this  head.  Tho  pal 
must  be  kept  as  quiet  as  possible,  and  in  the  position  most  comfort 
to  him.  Stimulants,  sedatives,  or  cardiac  agents  shmdd  be  administ 
as  circumstances  reqnirc,  but  each  case  will  dictate  its  own  methods, 
question  of  opera tirm  naturally  presents  itself ^  and  in  suitable  c 
might  be  dfairahle  to  let  ont  some  of  the  gas  by  means  of  a  fine  trod 
the  patient  being  in  the  recumbent  posture  ;  or  to  open  up  the  peric^rd 
freely,  esjiecialiy  if  it  contain  inflammatory  or  other  prodtrcts  of  a 
type.  This  matter  must  be  regarded  and  dealt  with  entirely  frol 
Burgical  point  of  view. 

VIL  Nkw  growths  and  p.^iiasites 

In  onler  to  complete  the  account  of  diseases  of  the  poricardium  t 
reference  lunst  be  made  to  the  morbid  growths  which  may  atTect  it 
the  same  time  it  is  difficult  to  say  anything  of  clinical   importance, 
a  few  general  rmuarks  must  suffice.     The  reader  may  also  be  referred 
the  article  "Diseases  of  the  Mediastinum,"  in  tlie  sixth  vohmie, 

Tuhfrdt  is  by  far  the  most  frequ*^nt  morbid  growth  met  with  in 
pericardium,  and  perhaps  in  its  minor  degrees  it  is  more  commoD  thi 
usually  8up|>08ed.  It  is  only  in  exceptional  cases,  howt^ver,  that 
mombnme  presents  gi*ay  granulations  in  general  acute  miliary  tubercuk 
In  the  large  majority  of  instances  tubercle  of  the  pericardium  is  chro 
and  secondary  to  tuberculous  disease  elsewhere,  especially  of  the  lu 
from  which  it  spreads  directly.  It  may,  however,  fullovv  dii&eafe  of 
bronchial  or  mesenteric  glands.  A  simple  peri  can  litis  afipcars  ta 
more  common  than  tuberculous,  even  in  cases  of  pronounced  phthisis; 
chronic  inHammatory  products  in  the  i>ericardium  may  ptjssibly  becc 
infected  with  tubercle.  Dr.  Habershon  records  an  interesting 
general  tuberculosis  affecting  unusual  structures,  where  there  was  ex( 
sive  tuberculous  pericarditis.  Iji  a  case  of  phthisis  which  came  ui 
my  observation,  changes  due  to  chronic  pericarditis  were  well  marl 
but  careful  examination  failed  to  detect  any  tubercles  or  tubercle  ])a«l 
In  some  instances  gray  and  caseating  tubercles  are  scattered  over 
serous  coat,  or  in  the  midst  of  inflammatory  products  or  botids 
adhesion. 


Carcinoma  of  the  pericar<linm  is  extremely  ran%  and  always  secondary. 
The  aac  is  nearly  always  involved  by  extenaion  from  neighbuuriiig 
structures.  A  growth  \n  the  heiirt  walls  may  prtijt^ct  into  the  peri- 
cantium  ;  but  most  frei|uently  this  structure  is  implicated  during  tlie 
progress  of  a  mcdiaistinal  tumour,  or  one  starting  from  th«  ujsu|thagU8. 
Except ional  cases  are  those  in  which  cancerous  nodules  appear  on  the 
serous  surface,  associated  with  a  similar  eoudition  of  other  serous  mem- 
branes, these  being  secondary  to  ca.ncer  elsewhere.  When  the  growth 
results  from  extension,  the  parietal  portion  of  the  iiericardium  usually 
presents  a  diifuso  iufiltratioii,  but  occasionally  a  nodular  mass  projects 
into  the  sac 

A  case  of  malignant  sarcoma  of  the  pericardium,  believed  to  be 
primary  and  independent,  has  been  described  by  Sir  W.  Broadbcnt 
(U«). 

Ili^fhitkh  o^  the  pencardiam  are  so  rare  that  out  of  1897  cases  col- 
lected by  the  late  Dr.  Davies  Thomas  of  Adebiide,  in  only  two  w^as  this 
etrncture  affecteib  Moreover,  in  no  instance  had  a  hydatid  cyst  in  the 
cardiac  walls  ruptured  into  tlie  pericardial  sac,  jyrobably  because  of  adhe- 
sions between  the  two  surfaces.  This  writer  mentions  one  case^  however, 
in  which  a  cyst  situated  between  the  liver  and  the  diaphragm  ruptured 
into  the  pericardium. 

The  effect  of  any  new  growth  in  connection  with  the  pericardium  w^mld 
jirobably  lie  to  set  up  inflammatory  changes.  These  have  already  lieen 
fully  discussed,  and  it  will  sutfice  to  state  here  that  they  are  very  seldom 
acute  ;  they  may  be  snbacute,  but  bv  far  most  commonly  are  chronic  in 
their  development  and  results,  constituting  the  ordinary  forms  of  ftiher- 
cuhus  and  rarcinomakms  perimrdUis,  The  eoml>inations  in  these  chronic 
cases  i>f  adhesions,  pericardial  thickening,  and  localised  collections 
of  Huidt  along  with  the  morbid  growths,  may  be  very  complicated. 
The  eiTusion  is  commfndy  hienuu  rhagic  ;  Imt  in  malignant  eases  it  may 
be  purulent  or  ichorous,  and  jiossibly  also  in  those  of  a  tuberculous 
nature. 

Clinically  new  growths  in  the  pericardium  could  only  be  suspected 
or  recognised  by  the  appearance  of  symptoms  and  jihysical  signs  uf  peri- 
carditis,  especially  chruiric,  in  such  cases  as  tuberculosis  or  old  phthisis, 
or  an  intrathoracic  tumour.  It  certainly  is  desirable  to  watch  the 
pencardium  in  cases  of  chronic  phthisis,  ttiough,  as  already  stated,  tlie 
changes  which  may  then  arise  are  by  no  means  always  tiiberculons.  It 
is  very  likely  that  tubercle  or  cancer  may  produce  a  friction-sound,  and 
this  has  been  definitely  asserted ;  but  no  definite  diagnosis  could 
be  founded  on  this  sign.  The  implication  of  the  pericardium  in  these 
growths,  in  ciises  where  the  primary  seat  of  mischief  is  away  from  the 
chest,  CO  aid  only  be  made  out  by  the  occurrence  of  pericarditis  and  its 
consequences,  which  wx>uld  draw  attention  to  this  part. 

Treatment  is  entirely  symptomatic  and  constitutional,  and  no 
definite  rules  can  be  laid  down.  Operative  interference  might  be  indi- 
cated for  the  removal  of  fluid  to  give  temporary  relief,  but  nothing  can 
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be  done  for  the  growths  tbemsolves.     Obviously  wheu  the  penciin 
becomes  invoived  in  maligoaiit  disease  the  end  cannot  be  far  off. 

Frederick  T.  Eorerts 
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FUNCTIONAL  DISORDERS  OF  THE  HEART 


To  the  purist  the  vulgar  distinct iuii  l>etwocTi  fanctioiiftl  arul  strvictural  dis- 
ease is  a  false  ane.  We  nre  assured  that  in  every  change  of  function  a 
change  of  etnicture  is  implied  ;  indeed,  tbat  structure  and  furjction  are 
one,  and  to  use  them  several! v  is  to  see  tlie  s*inie  thing  in  tlifterent 
iispect^s.  It  is  not  so  mueh  that  the  materialist  and  the  idealist  have 
lain  down  together,  as  that  the  iilcitlist  has  swalhiweil  the  materialist* 
Vctj  gratiting  all  this,  we  r*.mend»er  that  as  it  is  convenient  to  detarh 
the  study  of  physitjlogy  more  or  less  from  that  of  anatomy,  so  it  is 
with  nosology  when  we  analyse  symptoms  apart  from  mo!l>id  austoniy  ; 
ulthciugh  we  shall  not  forget  that  knowledge  thus  obtained  nuist  he  inte- 
grated liy  liriiiging  the  two  sttidies  together  from  time  to  time. 

Furthermore,  we  shall  not  be  disconmged  from  using  the  term 
functional  flisefi.se  in  a  wtill  narrower  and  more  aitilieial  sense, — in  the 
sense  of  apertnrlmtion  of  a  more  or  less  contingent  kind,  of  a  eontingency 
sullicient  t<>  rock  but  not  to  U{>set  the  moving  efjuilibrium  (11).  Every 
beat  of  the  normal  heart  is  a  disturltance  of  equililirium,  and  we  do  not 
forget  that,  in  any  system,  cessation  of  all  disturhante  is  the  peace  of  death  ; 
on  the  other  hand,  diji^turlwinee  beyonil  the  rcsistanee  of  the  erjuilibiium 
is  disease  or  death  also.  Between  the  de;ith  of  apathy,  as  of  the  old 
man  who  fallsi  asleep,  and  the  death  of  defeat,  n^  of  the  man  who  suecumlm 
in  his  prime  to  a  clot  in  the  pidmonary  artery,  there  may  bo  two 
periwlsp — the  period  of  health  and  the  period  of  transitory  tliscord.  In 
health  the  clisturbjinces  aie  rhythmic,  harmonious,  contrnlhd  ;  in  func- 
tional disease  they  are  arrhythmic,  uncontrolled.  In  functional  di.seaiie  the 
going  system  halts  or  staggers,  hut  not  beyond  recovery  •  the  humming- 
top  swerves  under  a  puff  of  wind,  or  reels  its  it  tmvek  over  a  grain  of 
mustard  seed  ;  but  the  deflection  is  eountemcted,  and  is  presently  re- 
solved. Such  temporary  e^^centricities  are  common  to  the  heart  with 
other  organs,  but  are  more  conspicuous  in  the  heart,  because  its  workings 
are  nearer  to  our  consciousness,  and  lie,  moreover,  in  the  track  of 
emotional  gales  and  typhoons.  Is  there  a  man  so  stoutly  knit,  whose 
inhil>itory  nerves  are  so  ]M^werful  and  alert,  that  in  passion  or  '^twixt 
doubt ftd  fear  and  feeble  hope  "  he  has  never  felt  his  heart  climb  into 
his  throat  1  Thus  it  is  that  functional  disorders  of  the  heart  are  familiar 
to  us  all,  and  occupy  our  thoughts  the  more,  as  the  heart  tells  us  where 
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I  ho  centre  of  life  is,  and  where  we  cnimot  afford  to  have  tilings  go 
But  it  may  ho  ohjocted,  and  in  a  very  important  sen.^e  ti*uly  o1»ject-eci, 
these  are  hnt  matters  of  degree — that  persistent  fnnctional  di&ease  en< 
stnictvind  dii^eaae.  With  tliis  inquiry  wo  shall  deal  at  length  -  mean 
I  would  say  that  this  is  not  necessarily  bo.  While,  on  the  one  hand, 
warn  the  student  not  to  overlook  the  stealthy  inroads  of  struci 
disease,  of  "  fujietional '"  disorders,  which  arc  the  first  signs  of 
invasion  of  structural  d jsea.se — -snch  as  retardation  of  the  hearty 
example,  on  the  other  hand,  we  shall  not  put  them  in  thi*  same  reckoi 
with  the  functional  disonlcrs  which  arc  not  of  this  kind — such,  for  exani 
as  acceleratiou  of  the  heart.  Whethtjr  a  purely  functional  clisonler 
dainnahlo  iteration  can  hammer  disease,  as  it  were,  into  a  harassed  org: 
hard  to  say ;  as  yet  \vi^  can  only  say  that  in  many  cases  a  lifetime  of  h 
tional  disf>r<lcr  of  no  little  jKu-sistenry  is  not  long  en<iug)i  to  briu 
event  aliout,  and  perhaps  that  such  is  the  usual  issue  ;  on  the  o( 
hand,  it  seems  no  less  certain  that  perennial  depressing  causey  exili 
bondage  in  an  invisihlo  B^ibylon,  may  induce  degenerative  change 
the  heart  atid  blood-vessels,  or  in  the  kidneys,  as  I  alleged  in  1 
and  ha\'e  had  yet  more  reason  since  to  believe.  That  tJU"hycji 
usually  perhaps  when  severe,  may  wear  out  the  heart  is  true  ;  y\ 
Bcarcely  think  we  am  regard  this  truth  in  the  light  of  our  pre.Sf?nt  a 
ment,  as  such  graduid  iru'oads  are  rather  of  the  nature  of  ddapida 
than  of  more  disorder :  moreover,  in  a  particular  aisc  it  may  l>c  1 
to  distinguisli  betu*een  a  perturbation^  such  as  a  variation  in  rate,  whi 
an  indicati<ni  of  incipient  heurt  failure,  and  a  perturbation  of  eentn 
eccentric  nervous  origin.  Anxi*.^ty  long  continued  seems  to  jn^t 
nutrition  at  its  sources ;  perhaps  to  prevent  healthy  metal »ol ism,  an 
favour  auto  intoxication  with  it^s  damagirjg  effects  on  kifiney  and  b< 
Such  influences,  however,  corne  rather  under  the  head  of  the  reniotor 
of  diseases  of  the  myociirdiura  than  under  that  of  functional  dLi;e4ise<  of 
heart ;  as,  again,  many  of  the  comlitions  of  functional  heart  difsorders 
be  dealt  with  in  the  chapter  on  Neurasthenia.  For  our  present  pur 
functional  disease  may  be  taken  to  include  temporary  irregidarities  of  i 
rhythm  and  tone,  and  evcui  of  force  and  volume  ;  though  these  last  nil 
pert^iin  and  are  suhordifiate  to  other  diseiises^that  is,  to  other  sympi 
groups.  ^Vhile  rate,  i-hythra,  and  tone  make  important  paTi«  of 
maladies,  yet  their  errors  are  often  therasclves  the  leading  morbid  feati 
and  appear  to  the  jwitient,  and  often  indeed  to  his  medical  adWser 
¥rise,  to  stand  almost  alone.  For  instance,  if  in  the  irritative  stagt 
meningitis  we  mark  a  slow  pulse,  we  do  not  group  this  phenomenon  i 
functi^nial  disejise  of  the  heart,  however  logically  %ve  might  do  so ;  1 
to  class  it  would  !»e  to  darken  our  conceptions,  to  introduce  f;dse  coj 
tations.  So  again  the  quick  pulso  of  a  lat^r  stage  of  meningitis,  or 
of  pneumonia,  will  in  like  manner  Ire  classed,  not  with  functional  di 
of  the  heart,  but  with  the  phenomena  of  fever.  For  our  present  com 
is  with  clinical  medicine,  not  with  the  broader  views  of  geti< 
patholrjgA% 
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A  more  difficult  proltlein  of  notsology  is  to  detidt*  ulicre  wo  nrc  to 
placo  the  (jutck  y»nist%  siiy,  of  larval  Gravt^s^  (liiscase ;  if  both  goitre  and 
oxophthidmos  Iw  HJjsent,  as  often  they  are,  are  we  in  the  presence  of  an 
olistinate  wise  of  functional  disease  of  the  htwirt  1  Again,  I  think  tbat  to 
.speak  thn:5  would  he  an  abu&e  of  terms;  if  wo  suppose  that  on  due 
analysis  this  pulse  kas  at^nities  with  tlie  symptom  group  which  we  cull 
Graves'  disease,  we  must  not  put  the  pulse  characters  in  an  intkpendcnt 
category  ;  we  shall  regani  them  as  a  jmrt  of  that  other  group*  l.et 
it  not  1k3  8aid  that  this  discussion  is  otiose  ;  for  if  the  argument  l>e  well 
founded  ive  shaU  no  longer  allow  ourselves  to  call  any  qmck  pulse 
*' taehyciirdia/'  nor  any  slow  one  **  bradycardia,"  Tachycardia,  for 
instance,  appears  to  he  a  definite  and  primary  functional  disease  of  the 
heart ;  the  adection  lias  eharacteri*  of  Its  own  :  whether  biwlycardia  is 
such  a  suhst^mtive  mahidy  is  less  certain  ;  this  question  we  shall  discUBs  pre- 
sently. If  it  is  not,  the  specific  name  should  bo  given  up,  as  one  without 
a  consistent  signification. 

We  cannot  consider  the  heart  apart  from  its  nervous  connections ; 
like  a  well-handled  pair  of  horses,  its  good  going  dejjcnds  as  much  on 
the  man  on  the  box  as  on  the  muscles  in  action.  Although  the  heart 
muscle  has  an  independent  and  irdierent  rhythm  cjf  its  own,  this  rhythm 
goes  astray  if  the  organ  be  severed  from  its  nervous  governance.  The 
inherent  rhythm  may  suffice  for  less  complex  organisations,  but  it  will 
not  do  for  a  mammal.  In  the  higher  animals,  for  instance,  the  contrac- 
tion of  the  left  ventricle,  although  it  is  always  a  maximum  eflort,  does 
not  at  every  heat  supply  the  whole  arterial  tree.  That  at  a  very  low 
press!  I  re,  all  the  arteries  being  expanded,  it  might  do  so  is  possible  ;  some 
of  the  strange  pcrttubations  of  women  attended  with  heat  and  flushing 
may  thus  come  about;  Imt  probably  even  in  them  the  distribution  is 
more  or  less  ]>artiab  In  health,  at  any  rate,  the  output  is  turned  now 
here,  now  there,  ?is — if  I  may  he  permitted  so  unsavoury  a  simile — in  a 
sewage  fann  the  fertilising  streams  are  diverted  by  hu'ka  in  this  way  or 
that.  The  lock-keepers  belong  to  the  nervous  parts  of  the  cardiac 
machinery.  In  study  the  active  brain,  after  a  meal  the  stomach,  dcnmrKl 
their  alternative  streams  ;  by  means  of  the  nervous  system  an  aujpmie 
area  calls  for  more  blood,  satiated  areas  for  less ;  and  by  meiins  of  the 
vagiis  nerves  the  heart  itself  is  protected  from  too  great  an  importunity. 
If  in  an  antemic  girl  the  heart  heat  too  fast,  we  shall  not  call  that  a 
functional  disease,  which  is  an  attempt  on  the  pirt  of  the  heart  to  respond 
to  the  cries  from  anaemic  areas  all  over  the  body  :  thotigh  in  many  such 
cases  as  this  we  do  for  the  moment,  arid  provisionally,  apjily  such  a  name 
to  mark  a  region  of  our  own  ignoranci^. 

As  we  carry  our  explanations  into  such  regions  we  gradually 
diminish  our  group  of  functional  diseases  of  the  heart.  Let  us  consider 
the  elTcct  of  certain  poisons  on  the  heart.  In  so  far  as  these  and 
their  effects  are  known — as,  for  example,  in  the  cases  of  coflee,  tea, 
and  tobacco,— we  shall  scarcely  call  their  ill  eflects  on  the  heart  func* 
tional  disease  of  this  organ ;  we  shall  turn  rather  to  the  chapters  on  these 
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tlrugH,  i\m\  VQ^KVil  the  cnnliac  perturbations  suborcliiiiitoly  :t3  ffiiti 
the  symptom  gi  uup  or  serieiS  of  groups  assodated  with  tho  a;^ent  conceJ 
Now  the  heart  is  often  set  oji  ed^e  hy  ohsciiro  causes  which  seem  to 
to  be  of  tho  natviro  of  poisons,  of  poisons  genomtc'd,  pi^rhaps^  in 
body  and  circuhiting  in  the  blood  whi<;h  imtata  or  depress  the  h( 
directly  ;  or,  perhaps,  disturb  it  indirijetly  by  some  obficure  intcrfa 
with  tho  hlood-prtisaure :  such  a  state  of  tilings  is  surniiscd  to  exbt 
the  malady  pnpidarly  kunwn  fis  ** suppressed  gout."  But  whoii  we  kn 
all  ab^Mit  **  suppressed  gout  "  and  wberein  it  consists,  we  sh  ill  remove 
carcliac  phenomena  from  the  chapter  of  functional  diseases  of  the  he 
anfl  put  them  in  their  own  phice  as  subordinate  phenomeuii  of  the  gon 
group.  All  we  know  about  "  suppreascil  gout "  at  present  is  that  it  is 
a  mere  dilution  of  articular  gotit ;  that,  however  related  to  the  latter, 
is  a  tiilTeietit  diseusc  rarely  occurring  in  tho  same  persons  ;  or,  if  in  I 
same,  at  ditlerent  times  of  the  life  of  the  individual  (/arrliHC  distil 
anecs  often  appear,  it  is  true,  in  articular  gout  also,  and  are  described 
trejuiaes  on  this  disease  as  **gouty";  but  of  "suppressed  gout *^  highartef 
pressuro  is  characteristic,  from  articular  gout  high  blocid  -  pressure 
commonly  absent.  How  terrific  and  how  various  may  bo  the  eiS 
of  the  jKiisons  of  certain  of  the  infectious  diseajses  U|K>n  tho  card 
luechanisoi  is  familiar  to  us  all  In  diphtheria  the  heart  s  action  roay 
reduced  ** almost  to  extinction"  (Powell),  and  of  the  etrecfsof  iitfluenzs 
the  same  direction  an  excellent  account  is  given  by  I*r.  Kjin^om  (I 
Syphilis,  again,  is  s^iid  to  cuuse  irregular  hearty  as  a  functioiwil  disoi 
apart  from  arterio-sclerosis.  Of  this  I  ha\'e  no  jwrsonal  knowlec^ 
Such  considerations  as  these  seem  to  threaten  the  very  existence 
Functional  DisLases  of  the  Heart,  save  in  the  sense  of  a  survey  of  i 
general  l)ehariour  of  this  organ  under  all  sort^  of  maladies,  not  excludi 
its  own  structural  diseases.  Meanwhile,  however,  we  must  deal  >vilh 
unrelated  cardiac  disorders  in  aaouiewhat  miscellaneous  way  ;  anrl  cci 
of  them  seem  to  have  an  individtiality  of  their  own.  Before  study 
functional  diseases  of  the  heart  as  groups  <if  syiuptoms,  we  may  profita 
consider  the  elements  of  the  groups  separately — such  as  tono,  teiidi 
rate^  rhythm,  volume,  and  so  forth, 

Tanf. — ^The  old  fashioned  word  "tone"  hiis  fallen  into  disuse 
more  is  the  pity.  ^\'hen  I  %vas  a  student  we  were  asked  how  the  pd 
might  bo  for  tone;  now  if  a  student  be  asked  such  a  question  he  tA 
about  **  tension/*  althuULLh  he  does  not  clciirly  know  what  ho  tnean& 
measure  or  even  to  estimate  roughly  the  degrees  of  stretching  of 
coats  of  an  artery  is  a  \  ery  complex  and  usually  an  insoluble  probli 
yet  to  these  cimts  only  can  the  word  "tension"  npply.  The  bk>od  it 
cannot  be  tense  in  any  but  an  a!>8tnise  roathematicjil  sense,  which 
student  of  this  stdiject  has  in  his  mind.  If  the  ra*lial  artery  coiiti 
tightly  on  the  blood  within  it,  the  pressure  on  each  superficial  unit 

^   A  jjftir  of  intepe-^tini?  tracings  i«  publishtscl  by  Dr.  WjiUer  on  page  7^2  of  hi*  PhfsuJk 
(etl  \^\^1)  ;  the  lii^t  af  tmuiitar  aiid  tow  piv&fiurc  |>(ila«  under  tubiia;0|  tlie  s^ooutl  %, 
itoa  of  ib«i  tiXLm^  pulse  tuidi^r  dij^ltulis. 
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internal  giuface  is  increased  no  doubt;  Ijut  this  is  not  tension,  or  nt  any 
nitc  not  in  any  simple  sense.  Tension  is  that  stress  "which  tends  to 
split  the  artery  either  lon^alndinHlly  or  transversely  ;  and  Buch  stress 
is  at  more  advantage  when  the  vessel  is  relaxed.  Tension  and  lone 
havoj  indeed,  something  like  an  inverse  relation  one  to  the  other,  as  we 
see  more  readily,  perhajis,  in  the  ventricles  of  the  he;*rt.  We  may  say, 
indeed,  that  one  of  the  chief  functions  of  tone  is  to  resist  the  tension 
whieh  calls  it  forth.  How  tension  acts  upon  an  artery  is  best  seen  in 
aortic  regurptation,  in  whieh  malady  the  elfeets  of  tension  seem  at  their 
highest.  We  have  !>ut  to  look  at  any  long  artery  in  an  advanced  case 
of  this  kind  to  see  what  tensitmj  in  the  longitudinal  direction,  really  is ; 
the  artery  u  not  actual ly  split  transversely ^  perhaps,  Ijut  it  is  lengthened 
enormously  and  thrown  into  curves.  No  donltt,  under  all  cii'cum- 
stances,  whether  the  radial  artery  be  tight  or  slack,  thei'C  is  more  or  leas 
tension  of  its  emits ;  but  it  is  most  diificidt  to  ascertain  the  degree  of 
this,  even  roughly  :  yet  such  is  the  love  of  obscure  diction,  that,  instead 
of  endeavouring  to  express  the  fact«  in  terms  as  ecunpr^'hensible  as 
possible,  that  faettir  which  is  at  once  the  least  appreciable  and  the  least 
imniediat<.^Iy  imi>ortant  is  chosen  for  descrifttion. 

Without  raying  that  any  factors  in  this  application  of  hydro- 
statics are  easily  estimated,  we  may  assert  that  tone  and  blood-pressure 
are  easier  to  measure  approximately  than  the  tension  of  the  arterial  coats. 
The  finger  can  tell  with  some  approach  to  accuracy  whether  the  pressure 
be  low,  moderate,  or  cxccssiYe»  though  it  is  only  by  such  instniments  as 
the  Bjihygmometers  of  Roy,  Leonard  ilill,  or  Oliver  that  the  degree  of 
it  can  be  recorded.  Tone,  again,  is  easy  to  m;dve  some  guess  at,  or 
even  to  formulate  w^ith  sufficient  accuracy  for  clinical  ptirposes.  Tone 
in  a  vessel  is  that  which  preserves  its  mean  diameter,  which  p^re- 
serves  a  certain  proportion  betwx^eu  the  extremes  of  dilatation  and 
recoil,  and  which  h;v-s  furthermore  the  somewhat  ditTercnt  virtue  of 
keeping  the  vessel  well  home  upon  its  contents.  Therefore  when  we 
si)eak  of  a  pulse  of  good  or  ill  tone  we  are  not  talking  altogether  of  what 
we  do  not  understand.  Wo  mean  that  the  dilTcrcnce  of  pressures  between 
the  base  of  the  pulse- wave  ami  the  apex  is  somewhere  about  35  mm.  Hg. 
And  again,  when  we  speak  of  high  arterial  blood-pressure  we  are  talking 
of  that  which  wo  can  estimate  with  some  correctness — namely,  a  mean 
pre^^sure  of  alH:»ut  one-eighth  of  an  atmosphere.  These  two  conditions  the 
skilled  finger  is  able  appruximately  to  ascertidn.  But  when  we  speak  of 
the  tensiile  stress  on  the  walls  of  a  vessel  we  are  talking  in  the  dark ; 
other  things  being  equal,  the  higher  the  blood  presaiu*e  the  more  the 
tensile  stress,  liut  until  we  have  alloweil  for  tone  the  net  tensile  stress, 
ho%vever  consitlcral>lc  it  may  be,  is  inapprecialtle.  Nrsw,  in  functional  dis- 
orders of  the  heart  and  arteries  tone  is  often  signally  deficient.  The  aorta, 
structurally  healthy,  may  nevertheless  be  seen  heating  ditTuscly  in  the 
episternal  notch  and  in  the  epigastrium  ;  the  wall  4*f  the  chest  may  thrill 
as  the  hand  is  liuVl  over  the  heart  ;  the  sounds  of  the  heart  are 
carried  far  along  the  vibrating  walls  of  the  c^irotid ;  the  abdominal  aorta 


leaps  like  an  aneurysm  ;  nay,  even  the  patient  liimsclf  nvxy  cotnpbiti 
of  the  brjUTiding  oi  slack  arteries  all  over  Ida  body.  In  some  siich 
cases  even  a  ca[»illary  pulse  may  be  seen.  To  the  finger  the  mdial  or 
other  artery  is  ill-Iillerl,  anc!  the  sphygmo^raphic  eurve  shows  that  tlie 
due  proiwrtion  between  the  exptumion  and  the  recoil  of  the  vesisel  ii 
no  longer  preserved  ;  the  lever  falls  almost  to  the  abscissa  before  the 
dicrotic  wave  is  formed.  I  have  often  seen  a  teniiK^rary  exten^ikin  uf 
the  area  of  cardiac  didness  in  such  cases.  This  state  of  the  cireul/Liiou 
is  perhaps  nc\'er  so  primary  and  eminent  as  to  amount  to  a  funeUowd 
disease  of  the  arterial  circidationj  and  as  a  derivative  condition  its  i 
irnpt>rtance  is  discussed  under  Chlorosis,  Neunisthenia,  and  elsewhere. 
The  mechanics  of  the  sulijeet  will  be  dealt  with  hereafter  by  Dr.  Leijnaid 
Kill 

Tone,  Dr.  Gaskell  tells  us,  is  innate  in  muscle,  but  it  may  be  excited, 
raised,  or  reduced  by  nerves.  Tone  may  vary  under  nervous  govern- 
ance, but  it  persists  beyond  all  nerves.  Some  of  Dr.  Waller^s  experi- 
ments suggest  that  nerves  like  muscle  may  have  their  refractory  period*, 
and  the  same  charact<>r  has  been  indicated  by  certain  observers,  fnr 
example  by  Kichet  at  the  Toronto  meeting  of  the  British  As&ociutioa 
in  189L 

L'ak. — How  widely  the  rate  of  tlie  heartd)eats  may  vary  between  ita  i 
extremes  is  loo  familiar  to  need   description.     In  one   bed    mny  lie  & 
patient  with  a  pulse  of  30,  in  the  next  one  whose  pidse  is  180  ;  and  even 
these  are  not  the  utmost  extremes.     Under  bradycardia  and  tiichycaniui 
we  shall  discuss  those  phenomena  more  intimately.     The  most  geD^rnl 
factor  in  acceleration  of  the  heart  is  loss  of  ^  agus  control^  for  the  va^m 
may  be  regarded  as  the  esca])ement  of  the  arterial  train.      Loss  of  vagus 
control    may   l>e   relative   or    positive ;    the  accelerator   nerves  may  K- 
abnormally  stimulated^  and   thus  may  overbeiir  even   a   normal   vagiis 
control ;  or  the  vagus  may  itself  be  more  or  less  in  abeyance,  as  after  a 
dose  of  atropine  which  palsies  its  ends  in  the  heart     Again,  agenU  acting  j 
directly  on  the  heart  itself  may  either  stimulate  the  vagus,  and  so  slow 
the  pulse,   or  may  overbear   its   control  and   the  pulse-rate   may  rise; 
variations  in  blo<id' pressure  have   these   eflbcts,  an  increase  of  pressure 
tending,  as  a  rule,  to  the  retardation  of  the  heart,  and  a  fall  to  acccteni-] 
tion   of  it.     In   furutional    heart    disorders  wo  are   frequently  met  by] 
prolilems  of  this  kintl,  and  sometimes  they  are  very  diffictilt  to  analyse;] 
we  may  rcmeraber,  however,  that  controls  are  a  later  development  tliaii  lh»! 
functi<jns  below  thi'm,  and  therefore  tire  sooner.      Vaso-confetrictor  action  ' 
never  tires  bo  long  as   the  nutrition  of  these  nerves  goes  on,  and  iboJ 
vagi  tiro  before  the  accelerators.      Thus   the  accelcratiMg  ner%"cs  often] 
fatigtie  the  vagi  and  run  away  with  the  he^art.     This  may  be  the  explana*  ] 
tion  of  rapid  pulse  in  certain  poisonings,  infections,  and  the  like  ;  but  ne 
have  also   to   remember   that  in    fever  blood -pressure   often    falls  also, 
probably  from  some  change  in   the  viscosity  of  the  fluid  ;  and  again  that 
quasi-norTual  catal>oIic  jjmducts  may  act  directly  on  the   heart,  as   we 
believe  that  fatigue  products  do.     That  slates  of  the  cardiac  muscle  itself 


am  often  directly  concerned  in  itt^  into  seems  also  prolmble  from  the 
clinic4il  plienoniona  of  *'irriUt1>Ic  Jim  it/'  which  cun  scjirtely  lie  due  to 
fatigue  products  only.  C-onversely  fiitty  dcgenemtioii  of  the  heart  is  often 
betrayed  by  retjirdatiou  of  the  i)ulse. 

Once  more  ;  we  have  to  de^il  not  only  with  the  nerves,  bat  also  with 
the  earfiiae  centre  in  the  bulb,  a  nervous  factor  which  may  conveniently 
bo  considered  apart,  as  through  its  efferent  fibres  it  is  chiefly  conceTvricd 
in  jcgulating  resjx>nse  to  the  denuuids  of  the  system.  Not  in  the  case  of 
circulating  [loisoiis  only,  but  also  under  the  flueiuations  of  ordinary  lilood 
changes,  the  eiutbac  centre  is  constantly  in  exercise.  In  haemorrhage  or 
chlorosis,  for  ins>;tnnce,  the  call  of  extensive  anaemic  areas  throughout  the 
body, — ^thc  afflux,  in  this  case,  of  irajwverished  lilood  to  the  cardiac  centre, 
— excites  the  ctmtre  to  ijuicken  the  he^art.  On  the  other  hand,  ii  rise  of 
arterial  IdcHxl -pressure  stinuilates  the  vagus  roots  in  the  bulb,  and  the 
puke  is  shnve^l.  The  name  tiiehycardiaj  as  we  shall  see,  is  improperly 
applied  in  the  sense  of  mei'e  rate ;  it  is  the  name  of  a  particular  disease. 
The  name  "  endiryocardia,"  which  is  creeping  into  clinical  language,  is 
jjedantic  if  it  means  merely  a  \(^ry  rapid  heart,  misleading  if  it  suggests 
that  the  heart  has  undergone  some  reversion  to  a  fceUl  quality,  or  even 
timt  the  orgati  is  primarily  failing.  The  heart  goes  "  tic  tac  "  whenever 
its  rate  reaches  a  certain  degree,  and  I  may  repeat  that  a  fpuck  heart  is 
not  in  itself  a  sign  of  enfeeblement,  but  of  extreme  reHex  excitation  of 
the  accelerantes,  tlue  prolMilily  in  typhoid  and  the  like  to  a  diminution  of 
the  total  volume  of  the  Idood,  or  to  alterations  of  its  density,  though, 
no  doubt,  the  effects  of  morbid  or  eataholic  poisons  often  intensify  the 
state.  It  must  be  remembered  that  a  rapid  rate  does  not  necessarily 
mean  an  inere*ise  of  total  work  done  :  on  the  contrary,  although  dili\lation 
18  rnj  uncommon  residt,  hypertrophy,  in  the  absence  of  valvular  disease, 
is  rare. 

Abnormal  rates  of  the  heart  depend  then  on  many  factors,  and  the 
variation  of  any  one  of  these  ¥rill  modify  the  action  of  the  organ  under 
observation. 

Hkijihm  is  not  synonymous  with  rate,  as  is  too  often  assumed,  A  few 
weeks  ago  I  read  a  valuable  physiological  essay  in  which  ihythm  was 
used  almost  throughout  in  the  sense  of  rate  ;  such  abuse  of  language 
leads  to  confusion  of  thought.  Khythm  is  not  the  mte  but  the  proportion 
of  motion.  Strictly^  force  and  volume  are  conUiined  in  the  eonceptioii  of 
rhythm  ;  but  custom  and  convenience  have  ordered  that  by  rhythm  we 
shall  mean  the  numerical  proportion  of  motion  ;  that  is,  a  true  cardiac 
rhythm  shall  consist  of  the  same  number  of  beats  in  e\eTy  unit  of  lin;e. 
Here  again,  although  we  find  that  the  vagus  is  chiefly  concerned  in  the 
variations  of  rhythm,  such  variations  lieing  due  for  the  niost  part  to 
vagus  interference,  yet,  as  in  the  case  of  rate,  we  learn  that  the  rhythm  at 
a  given  moment  is  duo  to  a  composition  of  causes  w^hich  are  not  always 
easy  t<j  analyse.  For  instance,  clinical  experience  suggests  to  me  that 
intermittence  of  the  heart  is  often  due  to  a  direct  effect  on  the  cardiac 
muscle  itself,  or  is  a  compound  effect  of  direct  influence  on  the  heart  and 
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'i-sifiCiis  together.  Digitalis  may  bo  an  instance  of  an  agent  acting  in  su< 
a  double  fashion,  and  some  morbid  poisons,  such  as  that  of  influenza,  sec 

'  to  have  a  like  compound  property.     Intcrmittence,  transient  as  it  usual 

\\  is,  is  no  uncommon  feature  in  the  degenerate  heart. 

\\  We  divide  disturbances  of  rhythm  into  "irregularity"  and  "int< 

mittencc,"  terms  which  speak  for  themselves.  That  these  two  abnormaliti 
may  bo  and  often  are  present  together  is  familiar  to  every  student.  In 
gularity  of  rhythm  is  for  the  most  part  graver  as  a  sign  of  disease  thi 
intermittcnce.  Its  signification  in  muscular  and  valvular  disease  of  tl 
organ  in  chore^a,  in  cerebral  disease,  and  so  forth,  will  be  discussed 
the  several  parts  of  this  work  which  deal  with  such  subjects.  I  ne< 
sciircely  say  that  there  is  an  irregularity  of  the  radial  pulse  and  another 
the  heart,  and  herejn  we  see  that  irregularity  is  not  only  an  alteration 

I  rate,  but  also  of  volume  and  force  ;  the  ventricle  not  only  acts  irregidarly 

time,  but  also  delivers  variable  quantities  of  blood  with  variable  impulse 
the  output  is  unequal.  There  may  be,  as  in  cerebral  disease,  for  instanc 
an  irregularity  of  time  only,  the  volume  and  force  remaining  constant ;  bi 
such  a  condition  is  rare,  for  if  equal  quantities  of  blood  are  not  deliven 
from  the  several  chambers  in  equal  times,  inequalities  of  distribution 

:  the  chambers  and  of  systolic  output  must  accumulate.     Strictly  spcakin 

no  pulse  is  regular,  as  a  time  line  at  the  foot  of  a  sphygmographic  tracii 

!  will  prove  ;  if  not  otherwise  influenced,  the  respiration  at  any  rate  disturi 

the  order,  as  does  muscular  effort,  even  the  slightest,  especially  in  ner\*oi 
or  otherwise  unstjible  systems.  To  ascertain  how  far  the  effort  ar 
position  of  the  upright  attitude,  or  a  slight  muscular  exertion,  quicken  tl 
rate  is  a  good  test  of  vascular  resistance ;  for  Dr.  Waller's  electroton 
work  J)rings  out  into  more  prominence  the  truth  that  increased  capacil 
is  associated  with  diminished  susceptibility  to  contingent  impressions,  sue 
as  relatively  slight  changes  of  blood-pressure.  At  the  same  time,  it  seen 
that  in  some  persons  the  pulse  is  habitually  irregular  in  the  clinical  sens 
Sir  Thomas  Watson  mentions  such  a  case  in  a  brother  of  his  own  ;  whetb 
the  brother  was  a  tobacco-smoker  his  distinguished  kinsman  does  n< 
record.  In  my  own  experience  I  have  often  met  with  an  irregxiL 
pulse  in  smokers — never,  I  think,  in  the  normal  state.  In  acute  disea; 
irregularity  generally  means  irregularity  of  output,  and  warns  us  of  eri 
probably  of  dilatation  of  one  or  both  ventricles. 

Intermittcnce  is  often  of  grave  augury,  no  doubt :  in  suspect^  cerebr 
disease  it  is  an  alarming  sign ;  it  is  a  grave  sign  in  any  acute  diseas 
especially  in  the  pulmonary  attacks  of  the  elderly ;  but  in  caixliac  disea 
it  is  of  less  gravity  than  irregularity.  It  is  common  enough  also  ; 
dyspepsia,  in  suppressed  gout,  in  smokers,  and  even  in  persons  in  who 
no  flaw  is  to  be  found.  I  once  found  intcrmittence  in  two  brothers  wl 
came  together  to  mo  for  life  insurance ;  both  of  them  were  very  angi 
with  me  for  refusing  them,  or  rather  for  stating  the  facts  which  led  i 
their  refusal  by  the  comj)any.  Neither  were  smokers,  or  wevy  moderate] 
so,  nor  wore  they  large  tea  or  coffee  drinkers.  They  were  vigorous  your 
men,  their  digestions  were  good  and  their  teeth  sound.     The  intermissioi 
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were  occiiaioniil^  on  an  average  about  one  in  tliirty  or  forty.  Perhaps 
no  orjo  passes  through  life  without  an  oct'asional  sense  of  Ci^rtliac  iuter- 
miswion  ;  atnl  th»-'ri?with  is  oft<m  fonnd,  though  at  much  loiifx^^r  and  more 
uneertain  ititc'rvals,  a  flutter^  felt  rather*  in  tlio  cipii^astiium  than  alwut 
the  heart.  This  flutter  seems  not  always  to  l*o  cartjiac  ;  there  may 
l>e  some  alternative  maehinery  for  its  production  :  sometimes  it  is 
cerbiihly  due  to  a  series  of  rapid  and  irregular  beats,  hut  the  (Hsturbance 
13  80  quiekly  over,  so  hard  to  eatch^  that  its  precipe  causation  is  unde- 
tennhied.  Tliia  flutter,  like  the  intermittence  which  is  often  asstx-iated 
with  it,  is  of  dyFipc'ptie  origin  ;  and  the  best  remedy  for  these  discomforts, 
for  they  arc  little  more,  is  to  insist  on  slow  mastication.  They  are  lery 
apt  to  arise  in  |>€rsona  who  bolt  their  footL  It  is  incorrect  to  say 
that  if  fiueb  intermittence  arise  in  advanced  life  it  necessarily  signifies 
incipient  cardiac  degeneration,  for  even  in  cavsea  wheti  the  symptom  has 
endured  for  two  or  three  yciirs  in  pei^ons  of  sixty  years  and  u]>w.irdB, 
caix'ful  attention  to  tlic  diet  and  a  vigilant  supervision  of  the  use  of 
coff*ec,  toliacco,  and  the  like,  will  s|mrc  them  to  die  at  a  riper  age  of  some 
other  symptoms ;  on  the  other  hand,  even  in  much  younger  persons, 
intermittence  may  accompany  vascular  deterioratioUj  ca.rdiac  stmin,  or 
valvular  disease.  Sometimes  the  intermittence  is  nidial  only  ;  the  heart 
beats  regidarly^  but  not  always  elTectually.  Sometimes  the  intermittence  is 
Hiythmic ;  it  will  occur  every  two,  three,  or  four  liciita  f*«r  a  while  ;  such 
an  intermittence  is  often  found  in  persons  imdcr  the  use  of  digitalis.  As 
a  functional  disoider  the  form  is  insignificant,  or  no  more  significant  than 
ordinary  sporadic  intemdttenco.  To  say  that  the  "pulsus  bigcminus,'* 
the  **  pulsus  trigeminus,"  or  the  **  pulsus  alternans"  is  a  sign  of  cardio- 
arterial  degeneration,  to  assert  that  it  is  necessarily  significant  of  grave 
cai-dio-arterial  iu volution,  is  to  ignore  daily  experience.  If  indeed  it  be 
associated  with  an  abiding  or  persistently  recurrent  retardation  of  the 
pidse  the  prognosis  is  less  hopeful,  as  it  may  be  also  when  stich  coupled 
intermittcnces  olistinately  return  in  spite  of  treatment.  I  had  written 
these  lines  when  a  fwimphlet  by  von  Noorden  came  into  my  hands,  giving 
descriptions  and  sphygn^ograms  of  such  pulses  in  hysterical  cases  (9), 
It  is  said  that  an  intermitting  action  which  does  not  reach  the  con* 
sciousness  of  the  patient  is  of  worse  omen  than  that  w^hich  attracts  his 
attention.  Many  persons  are  alarmed  by  a  perceptible  intermittence, 
especially  by  the  botince  which  often  follows  it ;  perhaps  it  is, this  bounce 
or  thump,  rather  than  the  intermittence,  which  gives  rise  to  the  well- 
known  sensfition.  Certainly  that  the  com|>aratively  harmless  inter- 
mittence is  perceptible  enough  common  experience  tells  us  ;  and  I  have 
noticeil  that  intermit  ten  ces  occurring  in  failing  hearts  are  less  obtrusive 
or  indeed  unfelt;  whether  the  absence  of  the  sensible  bounce  indicates  a 
feeble  heart  in  all  instances  is  more  than  I  can  sny  myself  or  find  in 
the  records  of  other  observers.  Certainly  in  the  intermittcnces  of 
acute  disease,  as  of  senile  hroncho-pncumonia,  the  missing  beat  is  not 
perceived  by  the  patient  The  mechanism  of  inti  rmittcnce  is  not  quite 
understood ;  it  is  probable  that  a  beat  occurs,  but  is  abortive,  and  thali 
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the  bounce  is  a  leap  of  the  heart  against  the  low  pressure  of  the  unfill 

arteries.     Tne  sign  is  more  ominous  when  associated  with  irregularity. 

Palpitation. — This  disorder  is  even  more  common  th.an  intermittent 

m  greater  or  less  degree  it  lies  within  the  experience  of  every  one.     It 

nioiv  common  in  women   than   in  men ;   and    in    the    former    is    oft 

a    very   distressing    and    persisting    torment.       Under   the    alarm   of 

severe  attack  of  imlpiUition,  with  its  no  less  painful  sense   of  chokii 

even  long  and  trying  experience  is  sciircely  enough  to  steel   the  ptili( 

j  against  the  dread  of  its  return.      Indeed,  as  the  gale  in  which   the   he; 

-.  is    caught    often    arises   fiom   the    quarter  of  the   nervous    system   t 

j  apprehensions  are  disordered  as  soon  as  the  heart  itself,  or  even  l>ef* 

I  it.     A  sensitive  woman,  physically   courageous   j)erhaps,   yet    one   w 

j  starts  at  every  sudden  sound,  may  well  be  appalled  by  the  fciir  of  he; 

{  disease  and  of  sudden  death.     Attacks  of  palpitiition  often  |)ounce  up 

j  the  sufferer  in  a  moment — even  in   a  quiet  moment — and,    it  may  1 

'  without  apparent  cause.     It  is  no  unusual  thing  for  an  attack  to  set 

J  with  nightmare  during  sleep.      Either  thus,  or  more  gradually,  the  he; 

begins  to  throb  tumultuously,  and  its  function  is  often  beset  in   all  t 

directions  in  which  we  have  been  regarding  it ;    it  becomes  irregul 

intermittent,  variable  in  force,  volume,  and  rate,  though  always  nip 

i  until  the  vagus  control  is  regained  either  by  the  lapse  of  time  or  by  soi 

I  reflex  stimulant  such  as  smelling-siilts,  or  a  cordial ;  or  ag:iin  by  soi 

;  pain  or  conflicting  impression.      The  attack  may  subside  gradually,  or 

:  may  cease  suddenly   with   a  shock,   as  if    rending  the   }>atient   l>ef< 

j  quitting  her  body.     Such  a  finish  is  usually  seen  also  in  tachycardia,  a 

.  may  be  due  to  the  same  causes  as  the  throb  of  an  intermittence.      T 

patient    instinctively   presses   her   hand   upon   the   region   of   the   h« 

during  palpitation  ;  a  kindly  pressure  seems  to  soothe  the  tumult.    Uni 

the    hand    the   heart's    beating,    like    the    arterial    pulse,   is    vibratii 

dirt'used,    turbulent,  and    disorderly ;    now   striving    and    violent,    n< 

'  tremulous  and  faint.     The  attack  is  followed  by  the  calm  of  exhausti< 

The  history  and  circumstances  of  such  seizures  are  generally  enough 

[  serve  us  for  interprctiition ;  indeed,  such  storms  are  unusual  in   orga] 

cardiac  disease.     Still,  the  static  conditions  of  the  heart  are  not  often 

be    appraised   during  the    discordant   and   confused   dynamics   of   sii 

seizures.     It  is  well,  in  the  case  of  a  new  patient  at  any  rate,  to  postjK)n< 

final  diagnosis  till  the  ship  is  in  calmer  waters. 

Murmurs  are  often  present  in  the  palpitation  of  functional  diseas 
they  may  be  heard  at  apex  or  base,  and  at  any  part  of  the  card 
revolution.     A  systolic  murmur  at  the  apex  is  the  most  frequent  of  the 
The  causation  of  these  transient  murmurs  is  unknown ;    some  may 
**  anaemic " ;    some  may  be  due  to  inordinate  action  of    the    {xipilla 
muscles  ;    some  again  may  be  "  pulmonary  "  (Potain).     Until  the  patic 
is  tranquil,  and  the  physician  at  liberty  to  map  out  the  heart  and 
listen  to  its  sounds  without  embarrassment,  no  final  opinion  should 
given.     In  a  functional  c^'ise  the  murmur  will  probably  then  have  cea« 
and  dilatation,  if  any,  will  be  reduced ;  although  resonance  of  the  secoi 
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sound  at  tlir  apex  and  tlic  sharp  knocking  quality  of  tbo  systoltj  will 
probiiKIy  ixiiirk  tho  Ccise  as  neurotic* 

Of  these  murmurs  Dr.  S.iiitsom  says  (13)  that  a  Byatolic  niunnur, 
arising  inde[kendently  of  structural  disease,  seldom  attains  its  maximuni 
audilnlity  at  the  exact  apex,  hut  slightly  to  the  right  and  left  of  it. 
It  is  usually  Huft,  and  does  not  rei>hice  the  first  named.  Again,  it  does 
not  occupy  the  whole,  hut  the  niitidlc  of  the  systole  ('*it  is  me^o  systolic  "). 
It  is  much  iiiHucntec!  hy  respiratifin  ;  it  is  intensifie<l  both  during  expim 
tion  and  inspiration  (es{xieially  the  latter),  but  it  often  l>eeooies  inatKlible 
at  the  end  of  an  expiration,  I  may  add  that  to  me  the  f|uality  is  often  that 
of  the  ajiex  first  sound  irj  those  cases  of  systolic  murmur  generatetl  at  the 
base  in  which  the  murmur  is  Bc;4i*eely  aiidilile,  a-s  sueh,  at  the  apex,  }  et  where 
the  first  sound  is  blurred  by  it.  For  Potain's  eljiboratt^  and  almost  too 
ingenious  doetrinci)  t'onecrning  tlie  pulmonary  origin  of  sueh  mnrmurs — 
auaemie  and  the  rest — the  reader  is  refcrretl  to  his  well-known  article  in 
the  Ciiuitfttt^  ik  hi  ChanUi,  li<94. 

The  immediate  progntms  can  rarely  need  much  direction.  Generally 
speaking,  the  din(fn(fsi^  in  such  cases  is  t-oo  dark  ;  a  woman  is  told  that 
she  luis  got  a  "  weak  he^irt/'  and  thus  the  confidence  in  herself  which  is 
essential  to  her  cure  is  shaken.  The  pc'dpitation  of  chlorosis  I  am 
aecustoined  to  regard  as  the  result  of  tht3  com  lunation  of  poverty  of  the 
blood  in  oxygen  value  with  persistent  mass,  with  no  less  a  demand  ujkjti 
the  heart,  that  is^  in  res])oct  of  output.  The  trmlmftit  during  the 
attack  consists  in  recumboncy,  warmth  to  the  legs  and  foot,  and  such 
stinudants  to  the  abated  vagus  nerves  as  ether,  ammonia,  valerian,  smelling- 
salts,  and  hot  a]>plications  to  the  cardiac  region  ;  jcmediea  which  are 
rather  to  he  recommended  than  alcohoh  Ikllarloniui  also  is  better  avoidetl, 
and  digitalis,  if  an  occasional  ally,  is  not  to  Ixj  trustee L  In  acute  attacks 
these  me^isures  will  suthce ;  but  in  some  cases  the  ]alpitation  docs 
not  take  the  form  of  isolated  attacks,  but,  though  less  violent^  is 
either  persistent  or  chronically  recurrent  In  these  cases  treatment-,  if 
aildresscd  still  to  the  vagi,  may  well  be  addressed  also  to  the  acceleiators, 
e-specially  if  the  pupils  be  dilated  and  the  face  flushed,  and  thereby 
excitement  subdued.  As  |K'vl|>itation,  if  consisting  |)artly  in  defect  of 
central  control,  is  nearly  always  set  up  by  some  eccentric  cause,  rules  for 
general  management,  such  as  regulation  of  the  lK>wels  and  other  secretions, 
attention  to  piles,  uterine  ilisonlers,  overwork  ;  tempcraTice  in  food  and 
avoidance  of  alcoiiol ;  moilerate  exorcise,  cold  haths,  and  regidar  hours  of 
sleep,  will  he  found  in  the  articles  on  hysteria  anrl  other  neuroses.  At 
times  such  sedatives  a^  aconite  and  the  hromide  of  soda,  anmnaiiii,  or 
CJimphor  may  be  needed  Aconite  has  served  me  well  in  many  such  cases, 
and  its  use,  cautious  iis  it  must  Vie,  may  yet  be  more  than  occjisional. 
With  palpi ta tion  run  other  symptoms,  such  as  precordial  pain,  panting, 
gloluis,  vertigo,  arid  perhaps  even  syncope — thoui^h  I  have  never  seen  \% 
under  onlinary  circumstances.  During  the  attack  the  urino  is  scanty, 
but  it  is  generally  profuse  after  it,  as  in  nu^grim  and  other  neuroses 
aecomiKinied  by  fluctuations  of  I Vlood- pressure.     Such  symptoms  receive 
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f:.U  ji::e:i:ioa  in  other  parts  of  this  work.  The  causes  of  palpitatioi 
jl:9*.\  Ar\»  iioalt  with  elsewhere.  I  will  but  remark  that  sudden  vaso-mot( 
<c:.A.**,^*^  either  in  the  direction  of  constriction  or  relaxation,  are  commo 
i*u'>.io:i:«i  in  palpitation,  and  perhaps  common  causes  of  it.  AVhen  \i 
rcK\^nulvr  that,  in  the  Inilb,  the  cardio-inhibitory,  the  vaso-motor,  x\ 
rv^'-^initory  and  the  gastric  centres  abut  upon  each  other  we  shall  feel  n 
surprise  that  the  functions  related  to  all  these  centres  shoidd  ofte 
iucluoiioo  each  other  or  be  influenced  together.  The  expulsion  of  a  won 
hc4s  siometinies  proved  to  be  the  cure  of  troublesome  palpi t'ltion.  Palpit^ 
tioii  coming  on  for  the  first  time  in  later  life  is  a  matter  for  anxiety,  bi 
may  bo  gouty  or  dyspeptic  (had  teeth). 

False  palpitation. — It  is  not  uncommon  for  patients,  especially  fc 
highly  neurotic  or  neurasthenic  patients,  to  complain  of  palpitatio 
aUh»Migh  on  examination  little  or  nothing  of  it  is  perceptible,  or  th 
hoart  may  bo  accelerated  by  some  five  or  ten  beats  at  most ;  yet  to  jud^ 
by  the  bearing  of  the  patient  the  distress  is  acute.  Such  p>atient 
will  probjibly  complain  of  other  hyperaesthesias,  and  of  pains  in  othe 
ivgious,  such  as  the  head  and  back.  In  the  cardiac  region  the  ptitier 
complains  of  tightness  and  oppression — "precordial  anxiety" — of  urgcii 
lioaving,  or  bursting  of  the  heart,  or  of  cramp  in  the  ptart,  in  which  the 
fear  to  die.  Or  the  jmins  may  be  ])oring  or  cutting :  the  husband  of  sue 
a  sufferer,  in  writing  to  me,  tore  out  from  his  Bradshaw  the  advertisemer 
of  a  corset-maker,  and  drawing  a  dagger  with  its  point  entenng  the  lei 
8ul)mammary  region,  enclosed  the  picture  as  a  graphic  representation  c 
his  wife's  agony.  As  many  of  these  patients  suffer  from  air  hunger  an 
pains  in  the  chest  and  arms  the  cases  melt  into  the  class  of  "  pjseudo-angin 
pectoris."  The  attacks  may  recur  many  times  a  day,  and  are  not  ditficu 
to  appraise  in  the  broad  sense  as  neurotic :  the  story  of  the  case  rarel 
loaves  much  doubt  of  this  interpretation.  The  blood -pressure  rise 
during  the  attacks  and  rapidly  falls  as  it  passes  off.  But  in  my  opinio 
the  vaso-motor  phenomena  are  not  causes,  but  consequences — are  of  retie 
origin  and  secondary  to  the  neuralgia  or  distress.  As  auscultation  an 
other  means  of  investigation  reveal  no  change  or  but  little,  the  intimat 
nature  of  these  phenomena  is  not  easy  to  ascertain.  In  ordinary  palp 
tation,  as  the  pulse  rises,  perhaps  to  120,  the  pressure  falls  and  the  fac 
flushes ;  or  the  patient  turns  pale  and  the  pressure  rises ;  but  neither  ( 
these  events  is  seen  in  the  false  palpitation.  Until  a  better  hy|)othesi 
is  suggested,  we  may  suppose  that  there  is  some  morbid  susceptibility  t 
the  impact  of  ordinary  stroke  of  the  heart.  There  would  seem  also  to  be 
like  hyperaesthcsia  in  the  vessels,  as  nishings  in  the  arteries,  w^hizzings  i 
the  head,  and  other  "  determinations  of  blood  "  are  complained  of,  sensj 
tions  perhaps  due  to  slackness  of  the  arterial  walls. 

Weak  heart  is  used  in  two  senses ;  as  a  heart  of  lax  or  even  failin 
fibre,  and  as  a  heart  subject  to  certain  kinds  of  transient  disturl>anct 
Of  the  former  we  have  not  hero  to  speak ;  the  second  is  as  follows  :- 
The  patient  usually,  but  not  always,  a  neurotic  woman,  tells  us  th 
h<«u:t  ceases  to  beat ;  in  the  severer  cases  the  patient  is  convinced  of  this 


and  fears  tbat  each  attack  in  tiirn  may  be  fatal  Sometimes  as  the 
attack  comes  on  tli«  face  turns  gray,  and  the  lips  lileneli  ;  in  other  cases 
illness  h  l>elraycd  rather  by  the  expression  of  apprehension  itnd  d Stress 
in  the  ffice  than  by  any  sij^ns  of  organic  disease.  The  hand  is  [)resscd  to 
the  region  of  the  heart  where  piiri  may  he  felt ;  but  often  it  fa  not  so 
much  a  pain  or  a  thro!»  as  a  sinking,  and  the  sinking  is  not  at  the  heart 
only,  but  a  general  *'  lyfHjl:hymia."  She  may  also  complain  of  pins  and 
necdlos,  of  turning  cold,  and  other  evidence!?  of  irregular  blm>d  distributioiL 
After  a  time  the  distress  jiassjcs  oil'  and  the  jxitient  iccovcrs  with  that 
sense  of  extraordinary  exhaustion  which  is  so  well  marked  in  functional 
affections  of  the  heart.  The  pulse  tlnring  the  attt'ick  is  liot  very 
chamctenatic  ;  it  is  cerUiinly  weaker^  it  falls  more  or  less  in  pressure ; 
and  therewith  it  increiisos  in  rate  a  Iittle^ — say  100  to  1 10  ;  but  it  is  not 
the  pulse  of  syncope,  nor  indeed  tlo  these  patients  faint  away  ;  they  gasp 
and  return  to  life  with  a  sigh  or  two  of  relief.  S|RNdving  generali\\  there 
IS  no  danger  in  the  attacks  except  that  which  lies  iu  the  hahit  of  Uiking 
drams  to  cure  or  prevent  them,  Mrs.  (i amp's  prescription  of  two  drops 
of  brandy  on  a  lump  of  sugar  is  too  well  known  to  these  patients  and 
their  friends  ;  the  medicine  is  at  hantl  and  is  assidut>nsly  admiidstered, 
with  the  rubbings  of  the  extremities^  the  \ml  bottles,  and  the  like,  wliich 
are  grateful  to  these  patients.  And  no  d^aibt  for  the  moment  the  alcohol 
is  hel[>ful ;  it  pulls  the  heart  together,  or  imiwirts  something  or  other  which 
may  l>o  mere  Dutch  courage,  or  something  more  mechanical ;  probably 
its  chief  effect  is  to  dilate  the  arteries  of  the  surface,  and  thus  perliay»s  to 
divert  the  blood  from  the  splanchnic  areas  into  the  arteries  of  the  skin 
and  limbs  which  were  certainly  for  the  time  anaemic.  It  is  not  apparent, 
however,  that  constrictiorj  of  the  arteries  is  primarily  at  fault  —  a 
dilatation  of  the  splanchnic  are^is  may  be.  Almost  as  I  write  these  lines 
I  saw  with  Dr.  Henry  Head  a  very  curious  case  of  functional  cardiac 
instability.  A  gentleman,  aged  thirty- three,  apparently  healthy  in  all 
other  resiiects,  but  of  nervous  temperament,  com])lained  to  us  of  breath- 
less! jess  on  ascents.  No  anginal  or  other  pain.  At  nights  he  awakes 
with  a  sense  of  faintness  or  impending  death,  lbs  pulse,  while  he  is 
standing,  is  1^0,  and  but  little  less  on  sitting  down  ;  but  as  he  lies  down 
flat  the  ratlial  pulse  instantly  imdcrgoes  striking  oscillations  for  two  or 
three  seconds,  and  then  falls  to  a  steady  rate  of  80.  He  has  some  reason 
to  suspect  that  his  nocturnal  discomforts  are  due  to  a  still  slower  rate  of 
the  circulation.  Aspect  he^dthy  ;  no  cyanosis.  Does  not  smoke  nor 
drink  tea  or  coffee.  The  heart  on  examitiation  proves  to  be  free  frnru  any 
almormal  sign,  unless  it  be  that  the  apex  beat  is  obscnrc^ly  seen,  and  the 
impulse  rather  diffused.  He  has  had  attacks  of  the  kimJ  Iwfore,  if  not 
quite  so  severe,  and  has  always  been  cured  by  going  to  sea.  I  thought 
that  the  effect  of  a  well-ad jnsted  abdominal  piid  might  be  tried.  I  have 
seen  at  least  one  other  such  case.  As  l>earing  on  the  conclusions 
of  Dr.  Leonard  Hill  and  Dr.  George  Oliver,  I  may  say  that  in  one  patient, 
who  suffered  much  from  heart  sinking,  as  above  described,  to  raise  the 
arms  was  almost  a  certiun  means  of  producing  an  attack  or  a  threatening 
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of  it :  hence  she  aBSured  me  that  ahe  ckred  not  niise  her  arms  to  ki 
mt  iho  outer  door  of  a  house.     Until  1  read  Ifill^s  pipers  I  thouglit 
vms  all  moonshine  ;  now  I  think  it  was  not.    Whiitever  be  the  amlerl 
oDihtitious,  the  repeated  biking  of  drams  is  very  mischievous  ;  it  encfiur 
iIm  very  oscillations  in  blood  distribution  which  wo  ought  to  control 
||l«  wet   sheet,    douche,    regular   exercise,    massage,   and    such    me 
and  after  a  few  months  or  more  of  the  dram-drinking  the  doctor  is 
that  an    nnaceountable  nausea  and  retching  in  the  morning,  and  ] 
motions,  either  before  breakfast  or  during  the  forenoon,  are  added  to 
tiilo  of  her  symptoms.      The  next  stage  is  that  of  pains  and  paby  in 
legs  and  feet      Such  is  a  common  enough  story.      Some  cordial 
jKitients  will  have,  perhaps  ought  to  have  ;  they  are  frightened  out  of  i 
\\\ts,  and  a  stimnlant  seems  their  only  help.      Well,  then,  let  us  pre 
other,  valerian,  sxmmotua,  or   peppermint  for  the  moment ;    and  as 
immediate  anxiety  passes  away,  atteiitiou  to  the  genera!  therapeutic  n 
of  the  ciise  will,  in  a  broiider  and  more  wholesome  sense,  ere  long  ren 
the  need  for  drammir*g  at  all.     It  Gin  not  lie  too  strongly  urged  upon  t 
patients  that  temperance,  even   to  the  point  of  total   abstinence   J 
alcoliol,  is  paniTiiount  in   the  treatment  of  neurotic  cases :  it  is  eT( 
more  important  condition  in  them  than  in  the  gouty.      Cardiac  neun 
iire  nearly  always   pirt  of  general   neurosis  ;  in  all  it5  phases  ncirf 
means  lack  of  inhilutinn,  relative  or  jiositivo  ;  generally  relative^ 
tJeorgo  Oliver's  eompirisous  of  the  range  of  radial  volume  m  the  ho^ 
and  in  the  unstable  respectively  are  full  of  instruction  in  this 
It  is  possible  that  in  some  of  such  cases  there  may  be  a  lack  of  supran 
incretion  and  a  correspouding  loss  of  arterio-vascular  tone.     But  this 
dark  nuUter  ;   I  have  even   found  the  radial  bloofl- pressure   rise  at 
outset  of  an  att-Jick  and  fall  aguin  as  it  passed  oif.      In  ihe^o  pbasei 
high  initial  jvressure  the  patient  is  flustCFed  at  first  and  sinks  afi^rw 
An  inerejiae  of  the  muscular  retlexes  is  often  seen  in  these  jjaticnts, 
the  following  disorder:^ 

Passing  by  giadatious  into,  or  even  confused  with  the  above  derai 
ment,  is  that  of  cardiac  asthenia,  whicli,  iu  a  recent  pamphlet,  l>a  0 
has  distinguished  from  irritKiblc  ht^irt  (4),  The  author  says  that 
long  periods  the  action  of  tlie  heart  in  these  sutrerers  is  feolde  ;  a  itn 
ness  to  be  distinguished  from  the  weakness  due  to  organic  catiseSi 
again  from  that  of  litha^mia,  gout,  tolmcco,  and  the  like. 

The  affection  generally  manifests  itself  in  those  persons  whose  nen 
system  has  l>een  stmiiied  hy  worry  or  overwork  ;  whatever  the  wan 
signs,  the  full  hrunt  of  the  disease  is  often  sudden  iu  its  incidence, 
jKitient  is  prostrate  in  l>ed  :  all  attempts  at  sitting  up  canse  swooning 
vanishing  pnlse.  The  heart's  action  is  feeble  ;  the  pulse  is  small  and 
and  generally  increased  iu  frequency.  Although  \nthout  pain  thcr^ 
sense  of  uneasiness  in  the  cardiac  region.  The  iHjdily  temperatu 
well  as  t!iB  warmth  of  the  extremities,  is  lowered.  The  breathing  ia 
aflTected — a  point  of  <bstint'tion  from  orgaruc  disease.  **  I  am  out  of  hi 
rather  than  out  of  breath,'  was  the  reply  of  one  of  Da  Costa 'd  palil 
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Insomnia  is  not  htfrequent.  TJie  patient  rallies  Init  .slowly  ;  two  months 
ill  bt;d  may  be  his  portion,  and  months  more  of  ailment  before  he  recovers  ; 
for  the  issue  is  as  tedious  as  the  onset  may  be  brusque.  In  some  few  cases 
the  rhythm  of  the  heart  is  irregular.  The  disoi'iier  may  occur  in  either  sex, 
and  at  a7iy  time  of  life  between  childhomi  and  old  age.  There  is  no 
peiTUssion  (Udnei?s,  the  imptdse  is  feeble.  The  first  sou  ml  is  shorty  lacking 
in  volume ;  the  second  sound  is  not  accentuated.  Hysterical  symptoms 
are  conspicuously  alisent.  In  "irritable  heart "  the  patient  can  get  aljout, 
the  heart's  action  is  more  obviously  disoi-dered,  the  impulse  is  jerky  and 
diffuse,  the  second  sound  is  sharp  and  distinct.  Tolmcco  heart  might 
resemble  that  under  disctission,  but  in  my  experience  the  toKicco  heart  is 
more  prominently  irregular,  and  is  often  *^  irritable."  In  distinction  from 
organic  dise^ise  are  the  disproportionate  prostration,  the  absence  of 
dysjjrnea,  and  the  freeflom  from  any  a'dema  of  the  shins  or  feet.  An 
apex  murmiu"  may  appear  in  the  functional  disease  as  in  almost  any  kind 
of  eariliac  functional  diseases.     The  prognosis  is  good. 

The  treiilmcnt  recommended  by  I>a  Costa  is  as  follows  :  At  first  rest 
in  bed ;  then,  aa  some  ground  is  gained,  carefully  regulated  shower-liatbs 
are  to  lie  given.  The  next  stage  may  be  massage,  but  often  some  time 
elapses  before  this  means  can  be  bortia  Then  »Swedish  exercises  and 
gentle  riding  on  horseljack  can  be  an*anged  hy  degrees.  Nutritious 
feeding  is  of  course  essential,  anil,  in  Da  Costa's  opinion,  a  generous  allow- 
ance of  alcoholic  stimulants  is  necessary  also.  Among  drugs  strychnine 
**aUnds  pre-eminent"  The  dose  need  not  exceed  ^V  g^'»  ^*^*^  i*-  ^^^^^^  ^^ 
given  continuously.  Arsenic  is  the  next  best  drug ;  iron  is  not  usually 
indicated  J  and  the  need  of  digitalis,  if  any,  is  but  occasional.  Nitro- 
glycerine does  no  good.  Bromides,  valerian,  or  even  opium  may  bo 
required  under  special  circumst/inces.  If  I  may  venture  to  guess  at  the 
p?ithology  of  these  caaes^  it  woidd  seem  that  a  dilatjition  of  the  vessels  in 
the  splanchnic  area  is  the  most  probable  explanation  of  them,  and  an  artful 
compression  of  the  abdomen  might  be  found  useful.  The  observed  useless- 
ness  of  the  nitrites  may  support  this  view  of  the  pathology.  My  patient, 
who  could  not  knock  at  the  door  (p.  820),  was  perhaps  one  of  this 
class,  and  I  think  I  have  seen  many  cases  of  the  kind  descrihcd.  The 
state  of  the  pu|jils  might  give  us  some  useful  indications  in  such  cases ; 
my  impression  is  that  they  are  either  dilated,  or  at  any  rate  contract  slowly 
and  imperfectly.  Diminution  of  the  mass  of  the  blood,  with  correspond' 
ingly  small  output,  may,  as  for  example  in  the  acute  fevers,  be  a  cause 
of  such  cardiac  symptoms,  however  soimd  the  organ  itself.  In  cases  such 
as  these  we  have  a  truly  ^'  functional "  disorder ;  the  heart  may  be 
healthy,  but  its  work  is  upset  by  circumstances. 

Irritable  heart. — Since  the  publication  of  Da  Costa's  and  Myers*  well- 
known  papers  this  derangement  has  been  too  exckisively  attributed  to 
muscular  over-exertion.  It  seems^  however,  that  we  must  divide  the  subject 
of  irritable  heart  into  two  classes :  the  irritable  heart  of  young  per^-ons 
now  to  be  described ^  a  very  curaljle  disease,  and  the  '*  SoMiers  He.irt," 
to  be  described  under  "Mechanical  Strain,"  p,  851,  which  is  too  often 


I, 

L 


shony  tuvl  HmH  h  hox  of  mixed  l>iseuits  at  limrhron  ;  the  manly  absorption 
of  growiMip  iiiid  mom  than  jL(rown-iip  doses  of  toliacco  ;  thu  bluek  colfeo 
and  cognac  of  an  evening  aft^r  a  Urge  goblilccKnp  dinner;  the  hot 
II rgn merits  on  the  framework  of  the  universe  and  the  destiny  of  man  pro- 
tnicted  till  two  o'cloek  in  the  moniing  ;  the  spasmodic  bouts  of  stucly  ; 
the  examination  bogta  ;  the  conlHct  with  nntameil  anri  rebellions  ]iassioris, 
some  wholesome,  some  not  so  whokvsrmie  ;  the  vinkint  games  and  the 
hearfights ;  the  arrlent  hopes  and  the  bitter  griefs— wh;tt  elder  is  there 
who  ree^ills  all  tht'se  things,  and  does  not  long  to  dash  pelbmell  into  it  all 
again  and  aecept  irntable  heart  into  the  l»argain  ]  There  is  but  one  step 
between  the  wise  young  man  and  the  prig,  aiid  this  a  narrow  one  ;  still 
that  is  no  priggish  advice  which  woukl  cut  out  of  this  gay,  ardent  and 
careless  life  some  of  its  i^ller  and  less  lovely  follies,  and  complete  the  euro 
of  irritable  heart  by  be  iter- regulated  exercises, — not  violent  stress  one  day, 
and  idleness  not  unmixerl  with  dissi|Kition  on  the  next,  but  regular  training 
which  shall  jiromote  a  uniform  dexelopriient^  not  ordy  of  hmgs  and  heart, 
liut  also  of  all  the  ]mrt5  of  botjy  and  mind.  Muscular  exertion,  then,  is  a 
cause  of  irritable  heart  when  it  is  pursued  in  an  irrational  and  unsystematic 
manner  liV  a  more  or  less  nervous  and  dyspe^itie  youni^  person  whose 
lungs  are  not  big  enough  to  carry  off  the  hhtytl  as  f|uickly  from  the 
right  heart  as  it  is  tlelivcred  there  ;  and  whose  ethical  antl  intellectual 
life  is  lived  after  the  sjime  fitful  fashinn. 

The  irritable  heart  described  in  recruits^  especially  those  sutldenly 
removed  from  civil  into  military  Hfo^ — clerks  turned  into  soldiers  (Da  CosUi, 
Herz,  etc.),  is  a  different  disease  ;  and  Mr,  Himson  8nell  of  Shetheld,  in  a 
private  letter  to  me,  says  that  colliers  are  very  liable  to  an  acute  irritability 
of  the  heart,  due  probably  to  severe  bodily  eftV*rts  in  awkward  p<tsitions 
anil  in  kid  air-  In  these  persons  transient  dilatation  not  infreipiently 
l>eeomes  permanent  (aide  p.  851), 

The  treatment  of  the  sbghter  and  common  forms  of  the  malad}^  is  then 
one  of  regidated  habits,  and  the  avoidance  of  such  poisons  as  alcohol, 
tobacco,  tea,  and  coflee,  except  in  doses  w^hich  i>rove  to  be  harmless  to 
the  individual  Muscular  exertion  must  be  systematic  or  indeed  pro- 
hil)ited  for  a  while  or  severely  restricted.  Of  s]>(X'ific  means  none  is 
rerjuired  ;  it  is  better  to  avoid  di^it^dis  and  the  like,  nidess  the  symptoms 
1k5  unusually  vexatious,  when  small  doses  with  a  little  bromide  may  be 
used  economically.  These  patients  are  often  a  little  shy  and  sombre  in 
spirit ;  change  of  scene,  pleasiint  society  of  both  sexes,  and  frank  ami 
kin<lly  advice  on  sexual  matters,  are  a  part  of  the  services  which  a 
sympsithetic  physician  may  renrler  to  young  men  ;  for  while  we  may 
have  a  kindly  smile  for  their  heroics,  we  must  remember,  nevertheless,  that 
they  are  often  acutely  miserable.  »Some  excellent  remarks  on  this  subject 
by  Sir  William  Broad  bent  are  reported  in  the  hrihtL 

The  neurotic  element  in  organic  disease  of  the  heart, — We  are  too 
much  disposed  to  think  that  den  I  h  from  organic  dise.t^e  «if  the  hrart  is  the 
direct  result  of  its  utter  demolition  :  that  the  crip|>letl  organ  sttuidilea 
along  until  it  can  do  more,  and  staggering  under  an  intolerable  burden 
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sinks  to  its  rest.  We  aro  too  rearly  to  a^sumn  tliat  the  diseased  h( 
fails  hy  means  of  its  sheer  meehanieal  irmbility.  This  may  port 
he  the  ca^se  here  and  there.  Dr.  Solomon  Smitb  has  on  raore  thiin 
occasion  reminded  ns,  however,  that  in  many  instances,  at  any  rate, 
is  not  the  course  of  events.  To  put  Dn  Smith's  view  of  the 
summarily,  ho  would  have  us  see  that  the  heart  in  advanced  disease  I 
fall,  ur  stiiggcr,  under  the  intrusion  of  some  neurotic  accident,  of  u 
nervous  perturliatiou,  whether  of  reflex  or  inherent  origin.  The  harm* 
he  t  we  en  the  reflex  stimuli  from  the  di  tie  rent  eegriienta  of  the  h< 
may  and  frequently  does  become  deranged ;  and  it  is  not  snrpnsing  t 
irregularity  should  result.  Again,  derangements  of  tho  stomach 
howclsj  torpor  of  the  liver,  pulmonary  spasm,  ccreliral  or  liulhar  inl 
fcrence,  the  absorption  of  toxic  proflucts,  and  so  forth,  are  potent 
depress  or  disturb  the  heart's  action  far  beyond  its  more  mechanical 
itdvantage.  Thus  it  is  that  in  most  cases  gT'cat  oscillations  occur  :  at 
time  the  patient  is  pretty  well,  at  another  he  is  at  {liratlis  door  ;  yet  ag 
he  comes  round*  and  this  not  necessarily  i\j&  a  result  of  treatment,  or  ij 
treatment,  of  such  a  remedy  as  an  injection  of  morphine^  which  may 
adjust  or  peiiidt  the  readjustment  of  the  hannony  of  intcmal  cart 
stimidi;  or  may  block  some  reilex  arc  with  its  superadded  neurosis.  Agi 
the  vomit  of  a  little  sour  mucus  or  the  discharge  of  an  otTensivo  stool  i 
set  matters  nght,  even  in  a  few  minutes.  It  was  with  this  concept 
in  my  rnind  that  in  1869  I  recommended  the  suheutaneous  injectioi 
morphia  in  heart  disc^ise  ;  not  only  does  it,  in  appropriate  cases,  cut  sh 
a  neurosal  paroxysm  of  dyspnoea  or  restlessness,  or  restore  the  order 
rhythm,  and  thus  pacify  the  organ  rocking  under  the  tumult  of  its 
balanced  parts,  but  it  may  prevent  the  heart  from  being  **  tripped  Up 
the  intrusion  of  a  neurosis,*'  as  Dr.  8mit!i  puts  it.  The  complex  rhyt 
of  the  sevenil  parts  of  the  heart  and  its  allied  vessels  is  but  too  easily  brol 
in  upon  at  one  or  more  points.  The  importance  of  these  consideratioi 
respect  of  treatment  is  obvious.  "  Our  choice  of  remedies  lies  no  loi 
only  among  c^iidiac  stimulants  or  depressants,  arteriole  constrictors 
dilators  ;  a  whole  range  of  remedies  is  opened  to  us  which,  although 
out  direct  action  on  the  heart,  relievo  heart  trouble  ail  the  same  by  rem 
ing  tlie  starting-points  of  nerve  derangements.'*  I  may  add  that  not  c 
are  new  remedial  means  thus  opened  out,  but  in  these  words  we  have 
explanation  of  the  vahie  of  many  remedies  which^  in  a  more  or  leas 
pirical  fashion,  have  long  been  familiar  to  us. 

Tachycardia. — Tbo  names  tachycardia  and  bradycardia  are  oi 
used  merely  to  signify  rapid  heart  and  s!ow  heart  respectively  ;  such  i 
have  not  even  the  accuracy  of  pedantry.  Dr.  Herringham,  indeed,  thin 
that  tachycardia  is  a  "  symptom  rather  than  a  disease/'  but  in  thus  yv^n 
he  scarcely  does  his  own  monograph  justice.  If  any  rapid  pulse^  rangii 
let  us  say,  over  130,  is  to  be  deconited  with  this  fine  name  there  h 
end  to  clinical  nomenclature.  Dr.  Watson  Williams  implies  that  tac 
cardia  is  a  disease,  but  he  prefixes  the  qualifying  epithet  ^'paroxyaisi 


which  from  hm  \Hm\t  of  view  is  superfluous.  Dr.  TlemnglKim,  in  refusing 
to  go  beyond  tiie  U"in3  etyuiology — tho  ^^praiiio  value'' — of  the  name, 
argues,  truly  cnongli,  thfit  *'  no  real  distiuction  can  bo  drawn  between 
the  cases  with  antl  those  without  .  .  .  organic  lesions/*  But  is  not 
this  to  deny  also  the  validity  of  the  names  asthma,  epilepsy »  chorea? 
The  author  is  right  in  warning  us  against  the  danger  of  ^*  erecting  a 
separate  type"  in  such  a  case  as  this,  a  truth  which  I  have  endeavoured 
to  emphasise  in  the  introduction  to  this  work  ;  but,  as  I  liavc  there  said, 
I  do  not  think  that  the  existence  of  mixed  or  transition  cases  for- 
bids us  the  i>rccise  use  of  types.  For  what  do  we  mean  by  "  a  disease  '^  ? 
Surely  no  more  than  tho  recurrence  of  syuiptoms  in  fairly  xiniform  groups. 
A  disease  has  no  mora  "real"  existence  than  has  a  constellation  j  stars, 
like  symptoms,  have  a  way  of  gi'ouping  themselves  about  centres  of  relative 
density  ;  to  such  gi-oups  we  give  nameSj  and  no  one  shonlcl  pretend  that 
any  disease  has  more  than  this  relative  or,  if  the  reader  please,  this 
"subjective'*  existence.  A  type  is  an  abstraction,  an  ideal  pattern  con- 
stmctcil  from  an  inHruto  number  of  cases;  and  the  moment  wo  contemplate 
a  particular  ciise  we  leave  typtj  for  eml)odiment :  no  two  cases  are  ideniieal, 
and  no  case  corresponds  in  all  respects  with  tho  type.  Like  Dr.  Ilernng- 
ham,  1  am  not  fond  of  teaching  by  types,  but  they  have  their  use  in 
suramarising  and  classifving  our  observations;  and  if  we  remember  that 
they  have  no  more  claim  to  *' reality"  than  this,  we  may  use  these 
conceptions  without  nnich  harm.  If,  whenever  we  talk  of  "  tachycardiii,'* 
for  example^  tho  mind  is  to  range  over  an  indefinite  scattering  of  eases  in 
which  the  pulse  is  excessively  quick,  we  shall  waste  a  great  deal  of  time 
in  discussion  and  a  great  deal  of  space  in  books. 

To  what  symptom  gr<>up,  then^  do  we  apply  the  name  tachycardia? 
Not  to  any  case  of  quick  heart,  but  to  an  enormous  quickening  of  tho 
pulses  of  a  heart  not  uecessarily  the  seat  of  static  disease ;  a  quickening 
which  attacks  the  patient  suddenly ;  which  does  not  persist  indefinitely, 
but  for  a  varial>lo  space,  rounded  off  by  an  equally  sudden  reversion  to  the 
normal  state  less  certain  phenomena  of  exhaustion.  Heart  disease,  in  tho 
static  sense,  may  coincide  with  tiuhyeanlia,  it  is  tme  ;  mitral  stenosis  may 
coexist  with  chorea,  nay,  may  even  favour  the  occnrrence  or  intensify  the 
peculiar  symptoms  of  chorea ;  but  that  surely  ought  not  to  deprive  us  of 
the  name  chorea,  nor  justify  ua  in  inchiding  under  this  name,  as  too  often 
we  do,  any  twitchings  or  gestures  whatever  which  look  at  all  like  chorea. 

Careful  clinical  observation  and  no  less  careful  verification  after  death 
(so  far  as  this  has  gone)  indicate,  at  present,  that  attacks  of  rapid  heart 
coming  on  suddenly,  departing  suddenly,  and  attended  with  certain  other 
symptoms,  objective  and  sulqective,  are  consistent  if  not  always  coincident 
with  a  heart  apparently  sound ;  that  coarse  heart  lesion  is  therefore  not  a 
necessary  antecedent,  or,  in  other  words,  is  not  a  cause  of  this  malady. 
Hypertrophy  is  not  »i^ial  in  rapid  pulse,  of  any  origin,  as  such  ;  for  increase 
of  rate  generally  means  diminution  of  output  per  beat,  and  prohalily  per 
second  also.  If  output  per  beat  and  per  secoTid  is  increasetl  the  rise  in 
rate  can  be  but  moderate  (Stewart).     The  records  of  necropsy  in  tachy- 
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eardiii  are  few,  tio  tloubt,  but  we  can  only  go  upon  such  eviilenc<» 
have ;  and  ihc  sudden  sulisidence  of  these  iitL-ieks  without  Iciivirt^  l*el 
them  any  evidence  of  disea.se  of  the  heart  supporU  the  interprctAti 
the  scanty  imtkoh:)gii'al  material     The  interjjretation  is  th;it  Uicby^ 
13  a.  fairly  imifoiTii  symptom  group  ;  *ind,  as  one  of  its  eminent  chai 
is  its   paroxysmal   occurrence,  the  addition  of   this   qualification   to 
name  is  isn|jerrtuous. 

The  atttick  is  as  follows: — As  I  descril)c  it  I  have  in  my  eyo 
cases  now  uikIit  my  care.  The  first  is  in  a  woniiiUi  psissing  (at  the  til 
now  write)  through  the  racno|muso  without  any  peculiar  derangement, 
since  her  adolescence  has  been  liable  to  seizures  of  tachycardia.  She 
well  nourished  person,  and  is  now  getting  stout  Her  anxious  and  fid( 
temperament  may  indicate  the  neurotic  bent,  or  may  be  the  consequi 
of  her  di.stressirig  malady  ;  but  the  family  history  is  without  app*a 
bearing  on  the  ease.  Her  own  life,  though  broken  into  more  than  one 
calanuty,  has,  on  the  whole,  been  one  of  proBperity  ;  moreover,  her  aiit 
diites  from  adolescence,  years  before  these  heavier  trials  had  afl^licteil 
She  is  happily  married,  but  has  had  no  children.  The  attacks,  which  1 
preserved  tlie  same  characters  from  her  adolescence,  are  as  foUo^^s  : — 
turns  a  little  shivery  anfl  pale,  at  times  even  ashy  ;  arui  a  peculiar  lassil 
and  restlessness  po^ses-j  her  ;  the  extremities  are  cold,  and  these  and  of 
parts  are  *'  numb."  She  soon  becomes  aware  of  a  tightness*,  iretnori 
oppression  rather  than  of  a  beating  about  the  heart;  the  tightness; 
amount  to  actual  pain,  and  may  dait  here  or  there.  The  pulse  is 
beating  at  the  rate  of  160  to  200  a  minute  (the  reckoin'ngs  of  the  pA 
have  not  been  systematic  ;  and  oftcti  the  oidy  record  is  that  the  p 
could  only  be  countcrl  at  the  heart).  After  the  attack  has  continued 
a  day  or  two  I  find  that  the  area  of  canliae  dulness  has  extei 
towards  mid  stern nm,  or  even  beyond  it ;  the  sounds  are  tick-tack,  bul 
added  sounds  are  to  be  detected.  As  the  attack  goes  on  she  becomes  i 
frctfid  and  wretched,  but  the  oppression  and  tightness  and  other  a 
suggestive  of  peripheral  arterial  contraction  pass  off.  The  urine  in  i 
cases  is  scanty ;  at  first,  perhaps^  from  coritracti^jn  of  the  renal  arterii 
later  from  low  arterial  pressure  ;  but  in  her  and  in  another  of  my  C 
nervous  polyuria  attentls  the  attacks  throughout.  It  seems  cert 
from  the  change  in  the  volume  of  the  heart,  that  the  resifhml  hi 
in  the  ventricle  is  large  and  the  output  correspondingly  small. 
relief  of  oppression  does  not  signify  that  the  tension  of  tlic  ventri< 
walls  and  aorta  is  diminished,  but  that  the  sensibility  of  the  hcai 
blunted.  In  severe  attacks  she  is  more  or  less  aphasic,  with  the  apl 
of  exhaustion — a  phenomenon  not  uncommon  in  megiim  and  in  per 
spent  by  fatigue.  Such  an  interval  of  aphasia  is  described  hy  Tyi 
in  his  own  person  after  a  dangerous  and  exhausting  scramVde  among 
rocks  above  the  Grimsel.  The  most  complex  of  muscular  co-ordinal 
give  out  eiu^ly,  as  we  might  expect ;  but,  as  in  many  cases  of  ner\^ous  ] 
tration,  she  has  often  a  special  sense  of  weakness  or  palsy  in  the  left 

The  duration  of  the  attacks  is  very  variable.   In  some  patients  an 


J 


may  censo  after  a  few  hours  or  a  few  minutes  ;  or  again  it  may  continue  for 
three,  four,  or  five  days.  It  ia  mn\  lo  have  histecl  in  eonie  causes  as  long 
as  ten  or  eleven  days  j  or  indeed  for  weeks  at  a  time,  Ijnt  BiispioioTis  of 
a  wrnn*^  difignosis  present  themselves  on  the  consideration  of  snch  reeords. 
Perh.ip^  the  longest  attiicka  of  those  carefully  recorded  were  in  a  c^ise 
recorded  by  Bmiveret,  in  which  they  endnrefl  iV»r  thirteen  days.  In  my 
second  patient  the  attacks  would  return  in  gron[>s,  giving  thus  an  impres- 
sion of  a  longer  paroxysm  tlian  was  strictly  the  case.  Ho  might  have  a 
series  of  four  or  five  attacks,  aud  then  none  for  a  year  or  more.  I)m"i!ig 
the  one  or  more  nights  of  an  attack  the  patient  may  be  almost  sleepless ; 
but  diiinng  sleep  the  tcichyeardia  pursues  the  sfune  course.  Bometimea 
during  these  nights  the  female  patient  described  above  is  a  little  delirious. 
The  beating  of  the  heart  is  regular  in  al!  cases  unless  the  ventricle  be 
dilated,  when  every  pnlse  may  not  reach  the  wrist.  In  a  ease  recorded  by 
r>r.  Bristowe  the  pulse  numlier  reached  308  a  minute. 

The  eesaatiou  of  the  attack  is  always  brusque,  generally  sudden ; 
it  may  end  in  a  few  slow  hani  beats,  or  in  one  violent  rcbout\d, 
folloived,  says  my  second  patient,  by  "a  sort  of  svrim."  The  trial  ia  now 
ov^er ;  exhausted  as  the  snib'rer  may  l>e,  there  is  freedom — till  next  time. 
The  urine  in  these  two  cases  has  never  eoubiined  sugar,  albumin,  or  any 
snbst^mtial  excess  of  urates  or  phosphates.  Attacks  cannot  l>e  traced  as 
a  rule  to  any  cause  or  to  any  season ;  they  may  come  on  at  a  nu>ment  of 
rest ;  often  they  begin  or  enrl  diiring  sleep.  My  second  patient  is  an 
epileptic  tailor,  with  a  good  family  history.  In  him  over-exertion  often 
brings  on  an  attack  ;  but  an  attack  thus  produced  can  always  be  arrestetl  by 
hoUling  his  breath  in  inspiration  aud  then  stooping  tightly  down  with 
his  belly  on  his  thighs.  Spontaneous  attacks  cannot  be  thus  cut  short, 
though  once  (the  third  of  four  attempts)  he  stopped  one  in  my  presence 
for  a  few  seconds  ;  the  pulse  fell  suddenly  from  166  to  80.  As  he  rose 
up  the  mte  as  rjuickly  returned. 

Such  is  the  ortliuary  course  of  a  well-marked  case  of  tachycardia,  though 
cases  of  greater  ami  of  less  severity  occur.  In  one  of  my  present  patients 
there  is  no  abnormality  of  the  heart  save  the  usual  short,  sharp  action  of 
neurosis;  in  the  other  there  is  a  permanent  apex  systolic  murmur,  but  no 
dilatation ;  in  worse  cases  irremediable  dilatation  of  the  heart  is  brought  on. 
During  the  severer  attacks  cedema  of  the  lungs  may  accentuate  the  sigTis 
of  dihitation,  and  later  the  feet  may  become  a^dematous,  and  albumin  may 
appear  in  the  urine.  A  repetition  of  such  incidents  renders  the  heart  less 
and  less  able  to  recover  its  normal  tone^  and  the  symptoms  of  dilapiilation 
set  in  which  need  no  description  in  this  place.  Death  may  be  by  asystole, 
or  by  syncope ;  probably  nearly  always  by  syncope. 

I  may  add  to  tlio  story  of  my  lady  patient,  that  her  first  attack  cut 
short  a  prolonged  and  severe  skipping  efifort,  when  she  had  reached  a 
high  tale  of  skips.  Ever  since  she  has  been  subject  to  attacks,  but  they 
are  not  so  severe  as  formerly.  They  seem  to  come  on  capriciously,  she 
thinks  more  in  spring  and  autumn  than  at  other  sejisons.  Sometimes 
they  have  been  determined  by  a  shock,  phyeical  or  emotional,  as  once 
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lide  a  false  step  m  the  street  and  *'  jarred  '*  her  fcM>t ; 
when  ii  J  run  ken  man  seemod  disposeil  to  accost 
lay  swm  to  call  fur th  an  attack,  hnt,  in  both  these  cases,  by 
^l^tj  **come  on  of  thcmstdvus/'  Her  pulse  ^enei-ally  runs  al 
JM;  ^  highest  that  has  been  noted  accimitely  was  280»  The  ati 
m^^9omevthi%t  variously  :  either  '*  hardly/'  that  is,  mnro  gradually 
A  Btniii*''  9emo  of  agony,  when  b]h}.  used  to  think  she  must  die ; 
^nJhlMilr  with  a  thump  or  two.  The  attacks  m:iy  hist  for  a  few  seed 
%  t§w  minutes,  or  a  few  day?* ;  some  attacks  have  lasted  its  mucl 
IMi  dbfs,  l>^it  this  duration  has  been  unusual-  She  foels  consd 
0MMi^  o^  ll*®  beating ;  it  is  like  a  rapid  tiipping  or  vibration  :  when 
wm  vouns^er  it  would  shake  the  bcrl  and  even  the  room.  In  latter  yi 
she  <An  hoar  them  better,  no  doubt  they  are  milder ;  she  can  even 
dtmog  the  attack*  Fonnerly  she  was  prostrate  throughout  the  coi 
ihom.  and  long  after  them  ;  indeed,  they  are  all  most  exhausting. 
fAxnily  history  is  very  good  ;  her  parents  are  hale  iK?t<>genarians, 
aotftble  nervous  disease  has  been  he^rd  of  in  the  family.  I  described 
lo  a  nen'ous  and  fidgety  person,  but  she  assures  me  that  the  tachycan 
attacks  have  been  the  cause  of  this  disposition  by  the  injurj^  they  ' 
wrought  upon  her  nervous  system.  This  is  probably  true,  as  sh( 
of  sturdy  build  anrl  well  nourished.  She  has  no  permanent  sign^ 
ciirtliac  failure.  In  the  epileptic  case  the  fits  came  on  at  tet.  42,  the  hi 
attack  at  I  4.    The  two  imdadiea  move  quite  indei>endently  of  each  oti 

Morbid  anatomy. — I  have  sai<l  that  the  evidence  of  necropsies 
vet  scanty,  thotigh  the  two  or  three  careful  examinations  on  record 
in  iiidieating  that,  these  evidences  of  cardiac  decadence  apart,  no  coi 
changes  are  found.      Examination  of  the  vagi^  of  the  sympathetic 
and  of  the  intra-cardiac  ganglia  have  been  negative,  except  for 
changes  such  as  the  degeneration  of  muscle  and  ganglia  in  common. 
then  the  evidence  of  the  stethoscope  is  also  negative,  and  as  for  i 
years  the  patients  recover  their  ordinary  hetilth  between  the  attacks^ 
must  regard  tachycardia  for  the  present  as  a  functional  diaeAsa      If 
ultimate  prognosis  be  doubtful,  if  in  a  certain  ntimber  of  cases  the  e 
be  death,  the  immediate  prognosis,  in  the  earlier  years  at  any  mU 
hopeful     Indeed,  Dr.  Watson  Williams  records  a  well>marked  CAse 
patient  aged— at  the  time  of  his  writing — eighty  years.     The  patiei 
have  referred  to  is  about  forty-eight.     In  cases  which,  after  the  hifM 
years,  have  proved  fatal  the  necropsy  may  reveal,  as  in  a  case  of  Fraent: 
fibroid  degeneration  of  the  walls  of  the  heart  and  dilatation  of  its  cat! 
in  all  di recti rms.     Broadly  speaking,  then,  in  tfichycardia  no  primar 
constant  mnrliid  lesion  has  been  discovered.     Ultimately  the  disease  ol 
wears  out  the  heart ;  but  where  or  how  it  is  engendered  we  know  not, 

Pathogreny,— With  the  best  will  in  the  world  I  cannot  follow 
example  of  recent  writers  in  discussing  the  "theory "or  "theories 
tachycardia.  No  theory  exists.  Certtdn  surmises,  such  as  no  compel 
physiologist  would  fail  to  suggest  at  first  sight,  are  offered  to  us  ;  ba 
would  be  an  abuse  of  language  to  call  them  e\  en  hypothesea.      I  w-iil 


thcTii  in  order  :  (i.)  That  the  vagi  are  spoil t»  or  thrown  ont  of  gear.  Tho 
surklrnness  of  the  attiieks^  hoth  in  onset  and  istsue,  gru'rajs  against  the 
f>piriion  that  these  nerves  are  spent ;  thrown  ont  of  gear  they  may  bo. 
We  know  of  many  easeR  in  which  the  vagi  are  thro\^ii  out  of  gear ; 
as  for  example  in  !inll:»ar  disi^^iso,  or  under  tho  jiressuro  of  growths 
or  glands  (of.  Pnihstings  well-known  case),  or  in  experiments  upon 
animals;  but  in  such  cases  the  mpidity  of  the  heart  has  not  heeri  by  any 
means  so  grejit.  Jt  does  not  seem  prol«ible  that  abeyanee  of  the  ragi  in 
man  gives  the  heart  play  hcyond  120  heats  in  the  minute,  or  thereabouts, 
(ii.)  That  th6  vagi  niay  he  in  abeyance,  and  at  the  R;une  time  tho 
acccleratoi^s  may  be  excited  or  vasomotor  centre  afTected.  This  suggestion 
sins  against  tho  ceonomy  of  causes,  and,  as  we  must  assume  a  close 
synchronism  of  disoribn^  in  each,  wo  should  1*6  thrown  liatk  npiui  some 
cause  behind  them  l>olh.  Some  temporary  change  in  the  bnlb  might 
at  oneo  throw  out  of  gear  both  vagi  ami  ^'aso-Tn^Jto^  governance  ;  never- 
theless such  miiy  be  the  case,  (iii.)  That  the  aceclorators  may  be  so 
stimulated  as  to  overbear  the  noiinal  vagi.  It  must  Ik?  admitted  that 
the  onset  and  issue  of  the  attficks  seem  in  favour  of  mmm  such  supposition. 
In  no  experiment,  however,  h^is  such  a  tate  been  obtained  l*y  accelerator 
stiniulaticm  ;  and  reflex  irritations  of  eeeentric  origin  do  not  push  the 
heart  heyoTul  150  as  an  extreme  limit,  (iv.)  That  the  eardiac  ganglia  are 
the  seat  of  the  disonler.  But  we  find  no  changes  in  thera  which  are 
inconsistent  with  a  secondary  origin  ;  moreover,  the  latest  researches 
on  these  ganglia  by  Dr.  Gaskell  and  others  seem  t^  prove  them  to 
be  remnants  of  the  inner\'atiort  of  the  arteries,  arnl  thus  to  have  but  a 
secondary  importance  in  the  cardiac  functions,  (v.)  Some  sudden  change  in 
arterial  blotxl  pressures ;  this  will  not  serve  us,  as  the  artenul  l^lood  pressure* 
are  by  no  means  constant,  they  are  always  rising  and  falling  ;  ariy  eoristant 
change  of  pressure  would  soon  bo  compensated  in  tho  normal  way ; 
furthermore,  while  no  ordinary  tides  of  l>looc|- pressure,  as  Mosso's  experi- 
ments (Jnnot's  boot,  etc.)  show,  are  competent  to  bring  about  so  extreme 
a  change  of  rate,  there  is  no  cvideneo  of  extensive  areas  of  anjemia,  as 
ofi  dilatation  of  splanchnic  veins,  which  might  be  adetjuate  t^i  call  forth 
such  phenomena.  Were  the  heart  alianr lone d  to  its  own  iidjcrent  rhythm 
its  action  would  be  irregular,  which  in  tachycai'dia  it  is  not,  unless  con- 
siderable dilat-tition  has  taketi  place.  I  confess  that  I  leave  my  suggestion 
of  extensive  areas  of  aniemia  somewhat  wistfully,  ils  a  sudden  expansion 
in  tho  aicas  of  the  abdominal  venous  system  would  produce  such  results, 
as  we  see  by  the  results  of  experiment  and  in  exhausting  dipeai^es ;  still 
on  this  supposition  the  heart  should  notl*edistenrh'd,  uidess  simultaneously 
the  |)cripheral  arteries  are  con  stringed.  I  think,  however,  the  pulse  is 
small  in  tachycardia,  because  by  virtue  of  their  tone  the  arteries  fit  them- 
selves to  dimirushed  content^s.  Wo  cannot,  then,  do  more  than  guess 
whether  the  immediate  causes  of  tachycardia  lie  in  the  cerebral  cortex, 
in  the  mesocephalon,  in  the  Imllj,  in  the  vagi,  in  the  accelerators,  in  tho 
cardiac  ganglia  or  muscle,  in  anamie  are;is,  or  in  ccrcnlric  initation,  such 
iis  tlcKiting  kidney  (Biilfour).     Neuritis  has  been  alleged  as  a  cause;  but 
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there  is  no  e\4denco  of  its  presence,  nor  would  it  consist  with  the  loi 
intervals  of  hciilth.  As  the  phenomena  are  remarkably  unifonn,  t 
causation  ia  pi'ol)ably  not  complex. 

Of  the  immediate  causes  there  is  little  to  say.  Over-exertion,  dyspepsi 
mental  shock  or  emotion,  uterine  disorders,  auto-intoxication,  loaded  bowe 
any  or  all  of  these  have  been  alleged  with  more  or  less  hesitation.  All  th 
we  can  say,  then,  with  any  approach  to  certainty  is  that  the  victims  of  tl 
disease  are  of  the  neurotic  habit,  and  that  in  a  few  cases  it  has  seemed 
be  hereditary  (Williams).  It  is  alleged  that  Graves'  disease,  in  which 
rapid  heart  is  the  chief  feature,  may  be  the  instant  result  of  au  acu 
mental  shock. 

Sex. — The  records  of  cases  indicate  that  this  factor  has  little  or  ; 
influence  in  the  causation  of  tachycardia,  the  disease  falls  almost  impartial 
on  the  two  sexes. 

Age, — In  forty  cases  of  Dr.  Herringham's  collection  the  age  w 
recorded.  In  seven  the  malady  dated  from  childhood  ;  of  these  seven,  fi 
were  women.  In  twelve  the  first  attack  appeared  beween  the  ages 
twenty  and  thirty ;  of  these,  six  were  men  and  six  were  women. 
thirteen  cases  the  onset  fell  between  the  ages  of  forty  and  fifty ;  in  thr 
the  patients  were  over  fifty  when  it  occurred.  Dr.  Watson  Williai 
reports  a  case  in  a  man  of  eighty -one,  in  these  attacks  the  pulse  would  lej 
suddenly  from  GO  to  130.  H.  C.  Wood  reports  a  case  as  still  recurrent  in 
physician  of  eighty-seven  years  of  age  ;  the  attacks  began  in  his  thirt 
seventh  year ;  the  onset  is  abrupt,  and  the  pulse  rises  quickly  to  200. 

Diagnosis. — Tachycardia  is  an  intermittent  disease ;  if  we  rememb 
this  we  shall  avoid  confusion  with  other  diseases  in  which  a  rapid  actic 
of  the  heart  is  a  more  persistent  feature.  The  larval  form  of  Grave 
disease — a  by  no  means  uncommon  form  in  which  the  thyroid  is  n 
enlarged  nor  the  eyes  prominent — may  be  distinguished  from  tachycardi 
in  cases  which  have  been  watched  for  a  sufficient  time,  by  the  long  p€ 
sistence  of  the  rapidity.  Moreover,  in  Graves*  disease  the  action  of  tl 
heart  is  more  thum|)ing.  Fine  tremor  may  be  seen  in  many  cardio-neurot 
cases,  as  may  exalted  reflexes  also.  Tachycardia  is  not  a  mere  incidei 
of  neurasthenia.  The  pressure  of  a  tumour  on  the  vagi  may  be  attend< 
with  a  persistent  rapidity  of  pulse.  In  cases  of  idiosyncrasy,  cases 
which  the  pulse  runs  in  the  indi\idual  at  accelerated  rates,  the  persisten 
of  the  peculiarity  will  again  decide  the  judgment  against  tachycardia 
and  it  may  bo  added  that  in  these  cases,  and  in  others  of  more  < 
less  persistently  quick  pulse,  the  patient  suffers  less  instant  distrw 
Cases  are  recorded  on  good  authority  in  which  the  pulse  of  a  pers< 
presumably  healthy  habitually  ran  at  150  a  miimte.  Binswanger  h 
recorded  such  a  case  in  a  woman ;  in  her  the  peculiarity  had  endured  t 
her  life.  I  remember  one  day,  when  I  was  driving  with  a  medical  frien 
a  man  passed  us  on  horseback — a  fine-looking  country  squire  in  who 
there  seemed  no  flaw ;  my  friend  told  me  to  note  him  as  he  passe 
because  his  pulse  ran  habitually  at  120.  The  owner  of  the  pulse,  patici 
I  cannot  call  him,  enjoyed  fair  health,  but  in  the  doctor's  opinion  woui 


FUNCTIONAL  DISORDERS  OF  THE  HEART 


831 


be  a  "l>a<l  sn^px't ''  for  acute  disease  ;  this  opiTiinn  he  foniuled  not  only  on 
a  mistrui^t  ot*  t!ie  pulscj  Imt  also  on  a  certuiii  Inek  in  lum  of  res^istanee  to 
fatigiiti  iuul  trivial  ailments.  Dr.  G.  Biilfoiir,  again  (Stuik  IIiati\  refers 
to  the  case  of  a  lady,  then  over  seventy,  who  liad  huil  a  large  family  and 
enjoyed  good  health,  thuu^^h  of  nervons  temperament ;  her  pulse  hud  uevci' 
been  under  150.  Of  he^irt  diseases  the  two  to  he  exehided  are  dilMtation 
and  mitral  stenosis.  The  tobacco  pulse,  if  rapid  {at  first  it  is  slow), 
is  irregular,  Aleohol,  if  it  accelerate  the  heart  s  aeiion,  does  so  l>y  inducing 
degeneration  of  the  orgari,  aud  this  lesion  may  1h3  betrayed  by  its  own 
phenoniena.  The  aceeknateil  pulse  of  eartliac  iliUution  is  irregidar.  Old 
men  wijo  give  themselves  up  to  sexual  iDduIgenee  have  a  pulse  of 
increased  rapidity^  but  tachycardia  is  not  very  likely  to  atUick  a  man  for 
the  first  time  in  old  age.  Fevers,  diurrheeii,  and  other  toxic  or  exhausting 
causes  may  be  attended  by  a  quick  pulse,  but  such  causes  are  not  likely 
to  be  overlooked.  In  bulbar  jxilsy  the  pulse  is  persistently  changed  ;  and 
if  accelerated,  is  irregular  and  intermittent ;  in  tiiehyearth'a  the  rhythm 
ifl  even  :  moreover,  bullmr  diseiise  has  it«  own  characters,  such  as  faintnees 
attended  with  a  fear  of  death,  a  kind  of  "angina  sine  dolore."  Finally, 
in  none  of  these  is  the  disease  paroxysmal. 

Prognosis. — Dr.  Hcrringham  thinks  that  after  thirty  years  of  age  no 
patient  of  tsichyciirdia  is  safe,  and  that  few  ptss  fifty.  This,  I  think,  is 
rather  a  darker  f(n*eeast  than  I  should  be  dis|>osed  to  make.  Much 
depends,  as  Herringham  Siiys,  on  the  duration  of  the  pjirticular  attacks 
and  on  the  frei|uency  of  their  return  ;  if  these  Last  longer  than  five  days  the 
stre.ss  on  the  dilating  heart  leads  to  strain,  es|)ccialty  in  the  elder  jiatienta. 
Two  jwitients  of  mine  are  well  pist  their  climacteric,  antl  to  I)r.  Watson 
Williams'  patient  of  eightyouo  I  have  already  referred.  In  him,  as  in 
mo.st  patients  as  they  adviince  in  years,  the  return  of  the  attacks  is 
generally  postponed  ;  the  intei'vals  are  longer,  and  there  is  more  time  lor 
recovery. 

Treatment — Unfortunately  this  paragraph  is  but  a  short  one — not 
because  we  have  a  prompt  remedy,  but  Iiecuitse  little  or  nothing  seems  to 
be  of  much  service  either  in  cutting  short  the  attacks  or  in  the  prevention 
of  them.  As  I  have  said,  the  atUacks  may  get  h;\ss  both  in  number  artfl 
severity  with  advancing  years ;  and,  perliai^a,  somelhing  can  be  done 
on  general  principles  to  make  the  system  less  susce|>tible  to  the  causes  of 
them,  whatever  these  may  be.  That  they  lie  in  the  nervous  sphere 
the  result  of  tonic  treatment  seems  to  indicate.  During  the  attack 
tincture  of  digitalis  in  a  little  brandy  is  sometimes  serviceable.  The 
brandy  I  find  is  necessjiry,  as  in  taclueardia  the  foxglove  is  espeeially 
apt  to  set  up  nausea.  However,  branily  or  no  biandy,  it  is  often  of  little 
use,  and  patients  soon  give  it  up.  If  digitalis  does  not  moflify  the  rate  of 
the  heart  it  often  causes  diuresis ;  now  in  a  heart  <pdckened  by  the  failure 
of  intrinsic  disease  thednig  often  fails  to  produce  diiiresi.s,  a  result  of  bad 
prognostic  meaning.  One  of  my  jjuticiits  still  clings  with  faith  to  a 
prescription  of  sjilicylate  of  smla  and  scxlium  brumitle  which  I  gave  her 
ten  years   ago;    she  assures  me  that  it  is  of  much  service   to  her  in 


niitiijjtiting  ami  sburtoniiig  the  seizures,  I  gave  it  on  a  stn^ng  hi 
goutiness  in  her  family.  Tiiia  patient  has  had  a  fibroid  tumour  for  ; 
years,  hut  the  attiicki^  are  certainly  of  still  ohler  dat<3 ;  there  is  no  e\H< 
that  the  fibroid  has  atlecteil  her  ijiehyeaidia  in  any  way  for  good  or 
1  recommend  compreftsion  of  the  abdomen  with  a  binder,  but  I 
this  method  has  not  been  well  ap]>lied  ;  a  trained  mithrifo  shouM 
engat^ed  to  instruct  the  patient  in  the  proper  use  of  the  1)aiidagc.  W 
patient  was  relieved  l>y  drinking  iced  water  und  strong  colTee,  as 
arouse  reflex;  iidnbition  by  the  vagi.  The  application  of  electric  cnn 
of  this  kind  or  that,  to  the  vagi  in  the  neck,  however  promising 
sight,  has  disiippointed  those  who  have  w^ell  tried  it.  Finully,  it  ii 
that  a  compression  of  the  chest  by  the  patient  himself  sometimes  sue 
in  stopping  an  attack.  I  have  not  had  a  goiyd  opportunity  of  putting 
method  to  trial.  It  is  to  lie  essayed  as  follows  : — Tin*  patient  will  thru 
feet  as  hard  as  he  can  against  the  foot  of  the  bed ;  then,  pivssing  his 
closely  into  his  sides,  he  will  take  a  long  inspiration  ;  in  the  next  [ 
closing  the  glottis^  he  will  make  a  stiTjng  expiratory  efVort,  thrusting 
the  wlnle  against  the  walls  of  the  chest  with  the  upper  arms^  and  chi 
them  with  the  forefirms.  In  this  way  it  is  sjiid  that  the  rate  of  the 
may  he  directly  controlled.  After  this  fiL^jhion  an  ohl  frientl  of  mino 
to  eatise  his  heart  to  intermit.  Dining  the  intervals  of  rpitesccnco 
severing  efforts  must  be  made  to  nouiish  and  invigurate  the  system* 
digestion  and  the  excretory  or'gans  are  to  be  \igilantly  watched 
corrected,  and  all  nuuAns  arc  to  be  adopted  to  secure  serenity  of  life 
wholesome  and  i*egular  occupation.  One  of  my  tachycardiaes  l>e 
ride  a  liieycle  two  yo^^vn  ago,  and  with  mueh  advantage^  Oert^^ls 
massage  "  seems  to  me  to  1>e  no  more  than  ordinary  massi^ge  plui  suj 
tiou  ;  but  massage  is  very  useful  in  emaciated  or  podgy  ]ieople,  ai 
the  more  Angoroiis,  Swedish  gymnastics  may  bo  cautiously  used 
advantage.  It  w^U  be  remembered  that  any  over-exertion  or  stress 
bring  on  an  attack  ;  the  treatment  must  therefore  lie  trimmod  bet^ 
the  extremes  of  indolence  and  fatigue  or  sudden  eflbrt.  A  patient 
rides  the  bicycle  tells  me  tliat  iti  this  respect  the  bicycle  is  better  than 
exercise  ;  a  horse  may,  and  often  does  make  a  sudden  demand  on  the  i 
nerve.  The  use  of  the  graduated  douche  or  of  the  wet  sheet  pi 
very  useful  in  some  eases;  but  for  further  particulars  of  this  kind  the 
is  referred  to  other  chapters. 


BuADYCARDiA. — The  reasons  which  justify  us  m  retaining  the 
**  tiichyciirdia  "  make  for  the  iKuiishment  of  *' bradycardia."      Brady* 
is  a  superline   name   to  denote   slow   pulse;    it  connotc^s    nothing, 
literature  a  little  jiedantry  may  be  harmless,  nay,  as  a  prot4?st  ag 
sloveidinesa  may  have  occasionally  its  welcome  side;  in   seience 
pest.     The  name  "bradycardia"  is  as  pestilent  as  the  rest 
hoodwinks  the  student^  ivho  does  not  rid  himself  of  the  false  pr 
eion  that  in  so  large  a  ivord   mtist  lie  a  specific  meaning  ;  he  dc 
realise  its  emptiness.     By  netUBsthenia  we  do  not  mean  more  nut 
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flehilitVt  but  A  piHicul.'ir  antl  definite  grotip  of  symptoms  of  which 
uervLiiis  debility  is  but  ono  feiiturc.  With  the  wortl  '*  tar  hycmxlia  "  wo 
iiiti'Ofluce  a  new  conception  —  that  which  I  have  endeavoured  to  set 
forth;  with  bmdycardia  we  intru<]uce  nothing;  the  wonl  i^  but  wind. 
\\'o  know  of  no  sy^iptom  group  to  be  thus  designjited  ;  hradyeardia  is 
slow  pidse  and  nothing  more. 

IfrliLtively  to  the  heart  slow  pidse  is  a  "  functionar'  disorder  when  it 
in  finuul  independently  of  intrinsic  and  statie  lesion  of  the  Iieart  \  thus 
rtlosv  heart  in  meningitis,  terrible  as  is  the  diseiise  itself,  is  yet  a  functional 
disease  in  respiKt  of  the  heart,  Slow  palse  in  fatty  ilegenenition  of  the 
heart  \%  not,  in  clinieal  language,  a  functional  but  an  orgnmc  change. 
But,  slow  puke  connected  with  orgaiuc  disease^  whether  in  the  heart 
itself  or  elsewhere,  will  not  lie  discussed  here. 

The  pix>position  that  in  all  cases  slowing  of  the  pulse  is  due  to  the 
control  of  the  vagus  is  not  perhaps  invariably  ti  ue,  though  it  is  of  very 
general  applicalion,  I  have  m\tX  alreaily  that  in  a  few  cases  slowing 
seems  to  l>o  aitril>utablc,  at  any  rate  in  jmrt,  to  the  muscle  itself ;  hut 
even  then  it  is  hard  to  say  how  far  pulse  retaliation  may  be  due  to  the 
vigilant  nui-sing  of  the  vagi.  But  in  the  ease  of  cerUun  poisons  the 
nuiBcular  cotitraetions  seem  to  l>e  slowed  down  direetly,  thongh  even  in 
them,  as  in  fiitty  heart,  it  is  ddheult  to  sliare  between  the  vagus  and  the 
muscle  the  fnnctiuu  of  each ;  whatever  be  the  inherent  failure  of  ihe 
muscle  the  vagns  may  and  gencndly  docs  intervene  to  spare  it.  In  such 
states  as  senile  broncho- pneumonia,  where  the  tendency  is  to  dilatation, 
the  action  of  the  vagus,  whatever  its  immediate)  protection  may  be  worth, 
tiu'us  to  evil  ere  long  even  in  the  heart  itself ;  as  vagus  action  not  oidy 
reduces  the  rate  of  the  heart,  which  in  itself  might  not  lessen  its  work, 
but  reduces  the  work  also  \  and  the  organ  cannot  overtake  its  arrears. 
Therein  lies  dilatation,  excessive  internal  stress  and  imminent  strain. 
However,  to  leave  these  questions  we  have  to  turn  ralher  to  the  slow 
pulse  which  de^wnds  not  u|xm  organic  disease  of  the  heart,  nor  indeed 
upon  organic  discjise  of  eccentric  fHJsition  acting  by  reflecti*m  on  the  heart 
through  the  vagus,  hut  to  those  functions,  all  perhaps  following  some 
reilex  piths,  which  slow  down  a  relatively  healthy  heart.  Of  these  the 
following  clavsses  may  l>e  made: — (i.)  Kise  of  bloorbpressure,  as  seen,  for 
instantfe,  in  its  simplest  form  in  the  *' expiratory  diminution  of  rate";  or, 
conversely,  in  the  temporary  suspension  of  vagus  action  by  continual  sipping 
of  a  fluid  :  thus  the  heart's  frequency  may  be  raised  twenty  or  thirty  beats 
a  minute  (Waller),  (ii.)  Bloixl  contaimng  intrinsic  poisons,  such  as  carbonic 
acid  or  that  of  uncraia  ;  or  extrinsic  poisons  such  as  lead,  tobacco,  digitalis  ; 
or  bacterial  products,  aa  in  diphtheria,  most  of  which  act  directly  on  the 
vagus  or  its  centre,  hut  some  of  which  seem  to  afl'ect  the  heart  itself, 
(iii.)  Reflexes  from  the  irrit^ition  of  eccentric  derangements,  such  as 
those  arising  in  the  gastro-intestinal  canal  (dyspepsia,  etc.),  in  the  pelvic 
organs,  in  the  throtit  or  ear,  and  so  forth.  (iv. )  The  slow  ptdae  of 
children.  (v.)  The  slow  piilse  of  hysteria,  melancholia,  and  other 
psychical  disorders,     (vi.)  The  slow  pulse  of  exhaustion,  as  after  fevers 
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or  great  fatigue  (probably  not  reflex?),  (vii.)  The  slow  pulse  of  p 
The  slow  pulse  of  cerebral,  bulbar,  and  cervico- spinal  disease.  ( 
slow  pulse  of  heart  disease,  disease  rather  of  its  walls  than  of 
valves,  we  have  deliberately  excluded  from  the  section  of  functi 
disorders.)  Epileptiform  attacks  (Stokes- Adams  disease)  seem, 
syncope,  rather  to  be  an  occasional  consequence  of  slow  pulse  tha 
cause  of  it ;  in  uraemia  the  two  events  may  spring  from  a  common  ca 
Vertigo  and  syncope  are  more  frequent  consequences  of  the  kind ;  t 
are  in  my  experience  grave  symptoms  when  associated  with  slow  pi 
and  suggestive  if  not  conclusive  indications  of  cardiac  degeneration. 

Again,  in  some  persons  an  infrequent  pulse  may  pertain  to  i 
normal  state.  I  have  never  had  my  finger  on  the  pulse  of  an  epile 
at  the  earliest  moment  of  an  attack,  but  scores  of  times,  as  for  insta 
in  the  wards  of  lunatic  asylums,  I  have  felt  the  pulse  at  the  instan 
the  seizure  becoming  manifest')  I  have  never,  however,  found 
characteristic  change  in  the  rate.  I  find  that  Sir  R.  Gowers  makes 
same  remark.  In  the  cases  in  which  the  association  of  slow  pulse  \ 
epileptiform  convulsion  has  been  noticed  it  seems  probable  that  the  p 
retardation  comes  first,  and  that  the  intennediate  factor  is  cere 
anaemia ;  that,  indeed,  the  phenomena  are  those  of  convulsion  on  extr 
phlebotomy,  the  stage  beyond  deliquium.  Of  "  nonnal  slow  pulse  "  wc 
many  examples;  the  most  remarkable  I  have  recently  seen  was  in  a  vigor 
cheerful  man  who  was  in  the  Radcliffe  Infirmary  during  the  Michiael 
examination  for  the  M.B.  degree  in  1 897.  In  this  man  a  pulse  of  28  c< 
be  raised  on  excitement  to  32  or  33.  Being  a  weather-beaten  person ' 
over  60  years  of  age  his  arteries  were  not,  of  course,  free  from  sign 
degeneration;  but  it  was  difficult  to  say  that  they  were  older  than  his  y€ 
Of  the  rate  of  his  pulse  in  former  years  he  knew  nothing  ;  he  was  luiaii 
of  it  until  we  told  him.  I  suspect  that  it  had  gradually  come  on  ai 
grew  older.  He  felt  quite  well,  and  was  vastly  amused  by  our  deterra 
tion  to  find  some  grave  mischief  within  him.  .  He  was  admitted 
some  trivial  ailment,  in  order  that  he  might  be  hunted  well  over  by 
candidates,  who,  however,  found  nothing  more  to  report ;  and  Dr.  S.  \\ 
Dr.  Mallam,  and  myself  found  him  free  from  any  other  malady  t 
that  of  eld.  A  pulse  of  /)0  is  no  very  imcommon  rate  in  healthy  pers 
rather  in  men,  perhaps,  than  in  women  ;  in  a  friend  of  my  own  a  puis 
58,  sometimes  slo^ving  down  on  fatigue  to  54  or  55,  has  proved  consisi 
with  great  nervous  and  muscular  activity  up  to  years  which  are  now  n 
than  mature.  For  him  a  pulse  of  80  is  fever ;  it  never  rises  over  10( 
thereabouts,  except  of  course  under  severe  muscular  exertion.  Cor\*isj 
record  of  Napoleon's  pulse  as  habitually  40  is  well  known ;  Sir  Will 
Broadbent  has,  I  believe,  recorded  somewhere  the  case  of  an  ath 
with  a  pulse  of  36.  Osier,  who  within  the  limits  of  his  Praciia 
Medicine  rarely  misses  a  point,  tells  us  that  physiological  slow  pul» 
seen  in  parturition,  whether  premature  or  at  term.  The  rate  may  dec 
from  60  to  44,  and  has  sometimes  fallen  as  low  as  34.  It  is  needles: 
say  that  in  all  cases  of  alleged  slow  radial  pulse  the  number  of  the  care 


revolutions  must  ha  counted  at  tho  centre  ;  as  some  of  the  waves  may  fail 
to  reach  the  periphery.  Sumo  records  of  egregioiislj slow  pulse  can  scarcely, 
one  ^v'ould  think,  hiive  been  of  ainliac  pulses.  Roy  used  to  say  that  a 
healthy  heart  mi|;;ht  drop  six  beats  and  recover ;  but  can  a  deteriorated 
or^an  crof^s  such  an  al>ys3  of  time  1  W^  read  of  pulses  of  20— nay,  of 
12  a  minut<j ;  of  stops  of  15  seconds' duration — in  one  instance  of  an 
arrest  of  30  seconds*  An  absohite  stop  of  15  or  20  seconds  mtist 
surely  mean  fatal  syncope,  or  ei>ileptiform  coinnilsion.  XcTy  feeble 
heart-lx^ats  may  be  inaudible  even  to  the  stethoscope.  Fibrillary  con- 
traction is  some  times  recovered  from  in  animals,  probably  not  in  man. 

All  I  know  definitely  about  "hysterica]  slow  pulse"  I  have  found  in 
von  Koorden  and  Buchholz.  If  I  have  seen  it  I  have  made  no  note  of  it. 
For  the  variations  of  the  pulse  in  mental  dise-'ises  the  reader  is  referred 
to  the  fallowing  efiapters  on^  these  subjects.  In  respect  of  poisons  we 
know  that  some  of  them,  such  as  lead,  may  act  indirectly  by  perverting 
the  met^ibolism  of  the  body,  and  thus  genemting  intcmicdiate  poisons ; 
ursemia  and  jaundice  are  often  associated  with  a  slow  pulse.  Most  if  not 
all  these  catabolic  substances  act,  no  doubt,  directly  on  the  vagi,  centrally 
or  peripherally.  The  poisons  generated  liy  bacteria — the  infections— not 
infreqnently  begin  by  stiinulatinji:  the  vagi,  so  that  the  pnlse  is  slowed  ; 
then  the  \'agus  is  exhausted,  the  pulse  quickens,  and  in  the  lixtcr  stages  is 
much  aceelenited^ — the  mass  of  the  blood  heing  often  much  reduced  in  those 
diseases.  In  convalescence  the  c^irdiac  centre  seems  unstable,  and  the  pulse 
may  lie  slowed  or  quickened  by  inHuences  which  in  the  normal  state  wotild 
prove  indirtercnt.  That  muscarine  slows  the  pulse  is  a  familiar  laboratory 
demonstration  ;  and  the  accelerating  effect  of  ils  antidote  atropine  is 
more  familiar  still  ToImicco,  again,  stimnlat^s  the  vagi  at  first,  and  then 
paralyses  them,  or  leaves  them  exhausted  so  thai,  in  extreme  crises,  the 
hcjirt  is  rapid  and  so  irregular  as  to  seem  to  bo  almndoned  to  its  own 
rhythm.  Rise  of  blood  -  pressure  may  relani  the  pulse  remarkably ; 
the  fact  is  familiar  to  all  clinical  observers ;  but  the  ndc  that  the  rate  of 
the  pulse  is  inversely  as  the  blood-pressuro  is  open  to  many  contingencies; 
it  only  holds  when  other  things  are  equal :  I  think  it  better  to  put  it 
that  pressure  is  that  part  of  the  energy  of  the  bhxid  which  is  not  turned 
into  speed.  The  sum  of  the  energy  may  bo  reduced.  In  the  alow 
pulse  of  exhaustion  the  bloo*l-pressure  is  often  low ;  if  vagus  control  be  its 
cause  the  low  pressure  is  due  to  the  effect  of  this  nerve  in  slackening  as 
well  as  of  slowing  the  heart ;  the  residual  bloml  in  the  left  ventricle  is 
more.  I  have  seen  this  retaliation  fall  to  45  in  many  c^i^es  of  persons 
whose  p)ulse  in  the  normal  state  is  of  ordinarj^  frequency.  Some  fifteen 
ye^irs  ago,  when  very  arduously  engaged  in  practice,  I  was  returning  by 
night  from  a  consultation  in  the  west  of  England,  when  on  k*aning  ray 
head  on  my  hand  I  felt  my  temporal  arteries  beating  too  slowly ;  the 
rate,  then  about  48,  fell  gradually  to  44,  1  got  a  glass  of  hot  brandy 
and  water  at  Bristol  Station  soon  after,  thinking  to  mend  my  condition ; 
hot  its  immediate  effect  was  to  reduce  the  pidse,  which  had  recovered  to 
some  50  beats,  again  to  45.     On  the  basis  of  this  observation  1  have 
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supposed  tbat  the  fllowing  of  exbauation  in  a  protective  effort  of  thii 
whu'h,  \\\  my  €.ast\  were  fiiilh<3r  stiiinilated  in  their  gastric  urea  \%\ 
liraudy.  After  the  brandy  I  fell  asleep,  and  on  awaking  u\y  malady 
gone*  It  was  atttmded  with  a  sensation  of  sinking  or  depre^ssion  ;  a] 
times  I  bave  since  recognised  some  abnormality  of  the  kind  by  the  i 
"vvarnini^.  DuriiLg  th«  last  eight  years,  of  a  leas  haraasiog  life^ 
donuigeincnt  lias  altogother  disappeared.  Now  here  we  had  a  ' 
bre*ich  of  the  rule  that  rate  is  inversely  as  pressure,  for  in  my  c;is«i 
pressnie  was,  as  I  have  said,  low ;  and  it  rose  iu?  the  normid  rate 
regained.     The  heart's  output  was  prohaldy  increa-sed. 

Sexual  exhaustion  is  eflicient  to  reduce  pulse  rat e^  But  the  € 
day  a  patient  was  sent  to  me  by  a  distant  medical  friend  who 
found  in  him  a  slow  pulse,  about  40,  attended  with  a  sense  of  dep 
sion,  almost  melaneholie,  especially  of  a  moniing.  It  was  a  gi^cat 
for  him  to  get  up  to  breakfast ;  although  after  he  had  got  t*j  wol 
play  the  sensation  wore  otT.  At  the  times  of  slow  pulse  the  tempo i 
also  would  fall  to  95°,  He  Wiis  in  btisiness,  but  in  an  easy  one  ;  he  hi 
cares,  his  habits  appeared  to  be  correct,  and  he  had  had  no  troubles. 
was  fond  of  j>hysical  exertion,  and  could  and  did  ride,  shoot, 
forth  even  to  the  full,  without  being  the  worse.  His  age  W4i»  forty. 
examination  of  bis  heart  nothing  abjiomial  was  to  hic  found.  His 
medictil  man  had  cut  down  his  tobacco  (usually  2  J  ounces  a  week) 
advantage,  but  without  much  relief,  I  ascertained  that  he  gave  hii 
up  to  excessive  maritiil  intercourse,  even  to  daily  indulgence.  My 
scription  was  a  scpiirato  be^lrofnn,  which  will  j>robably  work  a  cure. 

In  some  cjtses  of  temporary  bIow  pulse  with  **nervou3  exhaust 
the  voice  l>ecomes  hollow  or  even  feeble.  In  one  case  I  rememl>cr 
patient,  partly  in  timidity  perhaps,  intimated  that  he  Was  too  \ 
exhausted  to  do  more  than  whisper  a  brief  reply.  It  is  possible 
some  of  the  cases  of  slow  pulse  \i\  children  arc  due  to  self -abuse  ;  hi 
no  means  alb  To  jind  a  pulse  of  50  or  45  in  a  little  boy  or  girl  us< 
frighten  me  no  little  j  I  regarded  them  as  the  barbarians  regarded 
Paul.  But  aSj  often  enough,  nothing  happened  I  gained  heart ;  ati< 
now,  if  still  on  my  guard,  not  ijrnplu^tic  of  evil.  In  some  eases  ^ 
maybe  the  cause  of  the  retardation;  Init  antidotes  for  worms  da 
always  prove  the  connection.  Nevertheless,  as  some  arrhythmia  ml 
present,  and  perhaps  some  heaviness  or  drooping  of  manner 
exaggerated  by  anxious  parents,  these  eases  are  not  a  little  eaibam 
for  a  few  days.  Gastric  catiirrh,  again,  is  among  the  causes ;  and  ' 
ably  in  the  child  the  heart  centre,  like  the  temperature  centre^  is 
susceptible  than  in  later  years.  The  ages  of  such  pitients  run 
four  or  five  to  fourteen  or  fifteen.  The  child  may  be  lan^i^id  and  < 
spirits,  or  dyspeptic,  when  the  state  of  the  pulse  ia  fcnind  out,  as  it 
aceitlentally.  Irritation  of  the  vagi  is  again  the  probiihle  explanai 
indeed,  this  seems  to  be  the  first  factor  to  be  thouglit  of  in  all  < 
slow  or  intermittent  pulse,  3-et  it  may  not  be  the  invariable  cause, 
pulse  children  are  usually  of  neurotic  constitution. 
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The  bIow  pulfto  of  convfilcscents  from  fpvi-rs  and  other  exhausting 
diseases,  is  a  common  event,  and  is  scmu  t]Tm\s  snggestive  of  eerubral 
cotnplicationij,  espeeiiilly  in  children  ;  it  is  probably  due  to  vagiis  irnta- 
tion,  set  up,  it  may  be^  by  eaibonic  acid  or  by  some  toxin.  Or  the 
canHac  mnsclo  may  he  poisoned.  Thna  I  hiive  seen  it  in  severe  bronchitis 
with  distended  right  ventricle,  much  residnal  liioodj  and  greatly  over- 
charged veins.  Intermiitence  is  seen  in  these  civsejs  also,  which  may  point 
U>  vagns  protection. 

The  slow  pulse  of  pain  is  a  phenomenon  fnll  of  interest :  it  must 
be  due  to  reflex  stimulation  of  the  vagus ;  thus  it  am  readily  be 
producoil  by  experiment ;  and  it  is  not  unfamiliar,  under  the  lilce  condi* 
tions,  to  the  practising  physician,  8ir  Kichard  Powell  mentioned  an 
interesting  case  of  this  kind  at  the  meeting  of  the  British  ]\ledieal  As- 
sociation in  1894.  The  jj^  it  lent  wjls  subject  to  neuralgia  and  to  palpita- 
tion, but  not  together.  An  attack  of  pain  would  stop  the  cardiac 
disturbances.  Sciatica  is  perhaps  the  piin  most  efficient  in  producing 
this  result;  but  almost  any  sudden  pamxysm  of  piin  of  sufhcient 
severity  may  l>e  reflected  in  the  pulse.  It^  chief  interest  lies  in  ita 
bejiring  on  the  causation  of  angina  pcctxiris,  whether  of  the  gr^iver  or  of 
the  "  ftmctional  **  kind.  Wliether  slow  pnlse  may  ever  be  due  to  a  failure 
of  the  accelerants  we  eannot  tell;  in  the  cases  of  "exhaustion  'alwve 
described  such  may  be  the  case  entirely  or  in  pju't.  Of  the  intimate 
relations  of  the  intra -car<:Jiae  ganglia  to  the  fnnctiona  of  the  heart  wo 
know  little,  or  indeed  nothing;  Dr.  Gagkell  regaixls  them  rather  aa 
survivals  of  the  tiervi  vasorum  than  as  dominant  factors  in  mammalian 
cardiac  evolution* 

As  bradycardia  denotes  a  symptom  ami  not  a  disease,  or  as,  in 
other  wordH,  it  signifies  no  more  tli;ni  a  phenomenon  common  to  marry 
deftnite  groups  of  symptoms,  and  as  there  is  uot^  as  with  tachycardia, 
any  poeiiliar  group  of  which  it  is  itself  the  main  or  central  fwiture,  it  can 
have  no  diagnosis  or  prognosis.  All  that  can  be  said  is  that  it  may 
depend  upon  irritation  of  the  vagus  only,  the  heart  being  sound.  In  such 
CAses  it  will  often,  of  course,  be  associatcfl  with  arrhythmia  and  inter- 
mittence.  Such  conditions  are  usually  curable  by  removal  of  the  Cfiuscs, 
aud  csjx'rially  by  careful  mastication  of  the  food.  I^fomentary  eflbrts 
often  aggravate  the  condition,  but  in  a  sound  heart  porsistent  exercise 
removes  it  for  the  time.  It  is  usually  worse  after  meals,  and  is  attended 
with  flatulence.  The  urine  must,  of  course,  be  minutely  and  repeatedly 
examined  in  all  its  qnalities,  and  signs  of  cardio-arteiial  degeneration 
duly  a]ipraise<l  ;  remembering  however  that,  if  due  to  <legeneratk»n  of 
the  coronnry  arteries,  the  most  asual  orgiuie  substramm  of  slow  pnlse, 
signs  of  disease  may  bo  absent  or  very  indefinite.  But  wo  cannot  pursue 
these  parts  of  the  subject  ]  from  what  has  been  incidentally  mid  the 
reader  will  know  where  to  turn  for  descriptions  of  the  symptom  groups 
to  which  slow  pulse  is  snboiYlinate.  Under  these  several  heads  will  also 
fall  the  means  of  treatment,  if  slow  pulse  can  V»e  said,  any  more  than 
cough  or  dyspntea,  to  have  any  treatment  of  its  own.     SUitic  disease  of 
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the  heart  apart,  slow  pulse  needs  not  even  palliative  treatment ;  it 
no  dangers  of  its  own. 

It  is  impossible  to  give  any  list  of  references  in  respect  of  a  n 
symptom  such  as  slowness  of  the  pulse.  The  reader  will  find  two  rec 
articles  on  the  subject  in  the  Lancet  of  30th  January  1897  by  Dr.  J< 
Ogle,  and  one  by  Professor  Osier  in  that  of  27th  February  1897. 
these  articles,  however,  the  symptom  is  chiefly  regarded  as  significani 
intrinsic  cardiac  degeneration. 

Syncope. — Whether  the  heart  stops   altogether  in  syncope  is 
unknown  ;  it  probably  beats  with  a  boat  so  feeble  as  to  escape  our  sen 
It  may  be  arrested,  but  it  seems  impossible  that  the  heart  should 
arrested  during  all  the  span   of  a  long  faint;    I   have  said  elsewh 
that  Roy,  on  the  basis  of  large  experimental  observation,  thought  t 
the  heart  certainly  may  drop  six  beats,  possibly  more ;  but  that  bey( 
some  such  number  as  this  there  is  great  danger  of  death.     Yet  when 
are  discussing  the  ordinary  fainting  fit  these  calculations  of  more  or  1 
around  the  margin  of  the  grave  seems  fanciful :  "  No  one  dies  of  a  fail 
one  may  say ;  or  another  may  say  with  equal  tnith  that  sooner  or  la 
almost  every  one  does.      Yet  the  syncope  which  cuts  the  vital  thr( 
at  the  end  of  most  fatal  illnesses  is  evidently  something  so  different 
degree  and  contingency  from  the  ordinary  faint  of  the  ladies  who 
carried  out  into  the  vestry,  that  here  we  must  fix  our  attention 
chisively  upon  the  functional  disorder.    The  church  faint  is  not  primal 
a  cardiac  failure,  but  an  expansion  of  cutaneous  and  splanchnic  vesf 
with  fall  of  arterial  pressure. 

Yet  of  this  curious  disorder  no  full  explanation  is  forthcoming,  sunn 
as  we  may.  It  is  a  very  common  malady  ;  perhaps  no  woman  pas 
through  life  without  experience  at  least  of  its  premonitory  symptoms. 
faint  is  not  the  exclusive  privilege  of  woman ;  every  physician  has  s< 
men  fall  like  oxen — for  instance,  in  the  gallery  of  an  operating  theat 
A  very  sturdy  and  stout-hearted  man  once  fell  suddenly  to  the  floor 
my  consulting-room,  where  a  moment  before  he  was  complaining  to  me 
some  temporary  disorder;  partly  dyspepsia,  partly  fag.  I  have  kno 
him  for  some  quarter  of  a  century  since  that  day,  and,  so  far  as  I  \ 
aware,  he  has  never  fainted  since.  Again,  an  old  friend  of  mine,  thei 
young  man  of  some  five-and-thirty  years,  then  and  since  hardy  a 
sound,  on  rising  suddenly  from  bed  in  the  middle  of  the  night  to  emj 
his  bladder,  fell  backwards,  drenching  himself  with  the  contents  of  t 
chamber-pot.  His  wife  told  me  that  he  lay  unconscious  for  a  "  minute 
two."  The  anxiety  in  such  a  case  is  whether  the  attack  were  a  fnint 
an  epilepsy :  the  circumstances  of  this  attack,  chiefly  the  person's  sudd 
uprising,  pointed  rather  to  syncope,  and  time  seems  to  have  ratified  tl 
opinion,  for  no  such  attack  has  reappeared.  On  the  other  hand,  syncope 
not  usually  an  isolated  event  in  the  life  of  the  patient.  People  who  fai 
are,  as  a  rule,  "  given  to  fainting " ;  such  persons  dread  hot  rooms  a: 
congregations  where  the  distribution  of  the  arterial  blood  may  wide 
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oscillate.  Or,  agiiin,  they  dreacl  cerUin  strong  af^n.Si?  imprcPLsions — such  as 
the  sight  of  1>1od<1  or  strong  odours,  which  may  inhibit  the  he^irt ;  luilinn 
wointni  Hre  snjtl  to  he  peeuiifirly  liahle  to  faint  on  the  smell  of  flowers.  On 
Olio  04?C4ision  I  was  (lining  with  a  ehamii  tvg  hostess  w  ho  had  decked  ber  tabic 
with  chaiTQs  like  her  ow^n  :  as  we  sat  down,  one  of  her  giiests,  apologising 
for  his  weakness,  said  that  he  should  faint  if  he  sat  with  his  back  to  the 
fire,  and  at  sonic  saerifiee  of  haoBony  he  was  conveyed  to  anotber  seat; 
no  scHjTier  had  ho  been  dealt  with  than  another  gneat  thought  he  had  lietter 
ad^l  that  he  himself  was  suhjeet  to  faint  in  the  midst  of  a  strong  seent 
of  fiowers,  and  that  he  also  had  better  mention  his  unhappy  susceptibility 
in  time.  There  was  nothing  for  it  Imt  to  clear  the  taiile  of  the  spoils 
of  the  Riviera ;  after  w-hich  tw^ofold  commotion  things  fell  a  little  Hat. 
Both  these  men  were  literary  men  of  more  sensitiveness,  pcrbapft^  than 
virility,  and  had  better  have  stayed  at  home.  In  such  persons,  of 
either  sex,  the  ptdse  varies  too  w^idely  on  quickly  rising,  sitting,  or  lying 
down.  The  liniits  of  ench  variations  should  be  within  Jive  lieats  ;  if  they 
are  wider,  and  they  are  often  as  wide  aa  twenty  beats  or  moie,  the  com- 
pensatory mechanism  is  defective. 

Syncope  without  any  organic  disease  may  be  fatal ;  such  eases  are 
not  extremely  rare  ;  they  are  common  enoogh  to  give  a  colour  of  caution 
to  prognosis,  and  of  care  to  the  tre^itmcnt.  In  my  experience  of  such 
sad  events  I  am  disposed  to  think  that  the  faints  due  to  agonising  pain 
are  more  likely  to  be  fatal  than  those  arising  from  sudden  displacements 
of  blood- pressure.  The  inhibitory  effect  of  intense  pain  may,  it  would 
seem,  arrest  the  heart  through  the  vagus  to  a  degree  incomjmtible  with 
life.  Death  in  angina  pectoris  is  due  to  this  Keflex  effect  of  imn;  the 
pain,  in  my  opinion,  having  its  seat  in  the  aorta. 

The  premonitory  symptoms  of  fainting  are  known  to  every  one.  He 
is  a  fortunate  man  who,  iji  the  weakness  of  some  acute  malady,  inHuenza 
or  the  like,  has  not  been  conscious  of  the  swimmings  and  exhaustions 
which  may  usher  in  a  full  atUick,  If  some  of  us  have  never  fainted,  wo 
have  all  of  us  felt  faint.  When  the  attack  is  fully  established  uncon- 
scionsness  is  complete,  the  respiration  is  only  to  be  detected  by  the  use 
of  a  feather  or  a  mirror,  or  not  even  thus  ;  and  the  pulse,  cardiac  and 
arterial,  is  likewise  imperceptible.  If  the  urine  or  fieces  are  voided,  it 
may  !>e  S4iid  w^ith  some  certainty  that  the  attack  was  worse  than  a  faint 

Whatever  the  remoter  catiscs,  such  as  general  amemia  anrl  debility 
anrl  the  rest,  the  immediate  cause  of  fainting  is  encephaHc  aniemia.  The 
same  is  true,  of  course,  in  organic  diseases,  such  as  those  of  the  heart. 
It  is  the  first  duty  of  the  physician,  as  it  is  the  care  of  nature  herself, 
to  place  the  patient  in  a  pjsitinn  to  favour  the  return  of  blootl  to  the 
hrain  ;  the  head  must  be  dropped  even  lower  than  the  trunk  of  the 
body.  As  on  the  one  hand  Junots  boot  will  prochice  syncope^  so  on  the 
other  to  elevate  the  legs  will  aid  in  its  dissipation.  The  blood  pressure 
must  also  bo  raised  hy  causi  tig  contraction  of  the  superficial  blood-vessels  ; 
cool  air,  and  t!ie  ailmission  of  it  to  the  skin  by  unfastening  the  bodice, 
is  one  means  of  attain ing  this  end ;  and  it  is,  no  doubt,  of  some  use  thus 


to  lof)sen  any  barifk  which  may  be  ham  pen  n^^  the  rei^piratioti ;  a 
giisp,  if  it  can  he  uLttainrd,  stimulates  the  hwirt  to  contract    Vy  iinl 
the  right  ventricle.     The  respiration  is  called  {ipim  by  reflex  stiim 
also,  such  as  smelling  salts,  dashes  of  coM  water,  fitid  so  forth.      In 
of  aUiV^niia  compression  of  the  aMominal  veins  may  bo  useful,  oi 
application  of  an  Esmarch's  Imndagc  to  one   leg  or  Ixith    legs,   ai 
extreme  cases  artificial  respinition,  or  even   transfusion  of   blooti,  i 
be   needed  ;    but    such    ditticult    means    are    fortunately    rarely  if 
necessjiry  in  tho  functional  canes  which  alone  are  under  our  rlisci 
in  this  place.     It  is  dcsindilc,  perhaps,  to  add  t!tat  after  the   resUii 
of  consciousness  the  physician  should  not  leave  the   patient  witb< 
strict  caution  against  the  resumption  of  the  vertiwd  position   iinti 
tendency  to  a  return  of  the  attack  is  averted,     F<»r  a  fuller  di^nssi 
the  physiology  of  events  of  this  kind  the  reader  is  referred  to  an 
on  the  circuUition  of  the  brain,  which  will  appear  hereafter. 
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MECHANICAL    STRAIN    OF    THE    HEART 

Strain  of  the  heart,  it  need  scarcely  be  said,  is  not  a  malady,  but  the 
cause  of  iiiidadies,  Instil  of  this  organ  and  of  the  aorta ;  pnssil>ly,  also,  of 
arterial  disease  beyond  the  aorta  (Traidx?);  in  respect  of  thi.s  hist  suggesLion, 
however,  the  evidence  of  an  athrmative  kind  is  as  yet  scanty  and  uneertain. 
We  shall  see  presently  that  to  measure  stress  as  a  fuctor  of  heait  and 
aortic  disease,  with  any  approximate  accuracy,  is  beset  with  no  small 
di Ificulty.  That  strcjss — mechanical  stress — is  an  important  factor  in 
disease  of  the  heart  no  experienced  observer  can  doubt ;  moreover^  as  we 
shall  find,  in  certain  acute  cases  of  strain  this  factor  can  1:k3  indicated  with 
some  precision  :  in  chronic  cases,  however,  stress  is  so  intimately  confused 
with  other  faetoi's — such  as  the  abuse  of  alcohol,  the  infections  of  rheu- 
matism or  syphilis  and  the  like — that  it  is  often  exceedingly  difficult 
to  distribute  its  due  ^veight  to  each  one  of  such  factors.  For  example, 
many  most  useful  observations  concerning  strain  of  the  heart  have 
been  made  up>n  soldiers  ;  yet  there  is  perhaps  im  class  of  persons  in  wdjom 
the  various  factors  of  cardio-arterial  disease,  inclndtng  improper  dres^, 
are  more  difficult  to  estimate  severally.  On  the  other  ban*!,  however,  the 
part  of  stress  in  the  causation  of  heart  diseases  comes  out  plainly  when 
we  consider  such  cases  in  mmiW^rs  large  enough  to  eliminate,  or  riither  to 
reduce^  the  risk  of  error  ; — ^wben,  for  instance,  we  contrast  large  ntimbers 
of  persons  engjiged  in  laborious  callings  with  large  numbers  of  those  whoso 
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pursuits  are  mechanically  less  urgent, — when  we  compare  forgemen,  b 
men,  navvies,  wharfingers,  Cornish  miners  or  Tubingen  wood-cutters,  ^ 
have  no  monopoly  of  vice,  with  clerks,  professional  men,  or  even  ^ 
persons  whose  callings  are  in  the  open  air,  but  not  to  heavy  musci 
exertion.  The  part  of  stress,  mixed  as  it  still  is  with  other  factors 
made  evident,  again,  in  the  comparison  of  the  cardiac  affections  of  n 
with  those  of  women  and  children.  In  any  case,  while  we  remem 
that,  relatively  speaking,  the  function  of  every  heart,  healthy  or  diseas 
is  concerned  in  muscular  exertion,  yet  when  we  enter  upon  a  discuss 
of  strain  of  the  heart  wo  are  understood  to  refer  to  the  eficcts  of  muscu 
exertion  upon  hearts  which  before  the  strain  were  either  strictly 
virtually  sound.  At  the  same  time,  we  shall  not  forget  that  nnusi 
exertion  too  often  brings  out  a  latent  defect  in  a  heart  which  um 
ordinary  circiunstances,  and  for  some  time  at  any  rate,  would  have  pass 
as  sound.  In  men  beyond  middle  life  a  breakdown  of  the  heart  is  oft 
thus  acutely  determined.  In  most  cases  of  angina  pectoris,  sudder 
appearing  in  persons  previously  regarded  as  healthy,  some  unusi 
bodily  effort  determines  the  first  attack. 

For  clinical  purposes  strain  in  its  effects  upon  the  heart  may  cc 
veniently  be  divided  into  functional  disorders,  injuries  to  the  cardi 
muscle,  and  injuries  to  the  orifices  and  valves  of  the  organ, — chiefly  to  t 
aortic.  It  is  apparent  at  once  that  this  distinction  is  a  superficial  on 
mechanical  disorders  tend  to  become  permanent,  and  aortic  disease 
especially  in  the  long  run,  are  apt  to  be  associated  with  muscular  fauli 
Still,  the  distinction  may  be  admitted  for  clinical  puri>08es ;  and  d 
orders  of  the  first  class  have  been  considered  in  the  chapter  on  "  Fur 
tional  Disorders  of  the  Heart,"  p.  821  ;  those  of  the  myocardium  will 
in  the  chapter  devoted  to  this  subject  in  the  next  volume ;  and  those 
the  third  class  among  the  valvular  defects.  Without  some  such  divisio: 
the  subject  of  heart  diseases  would  be  almost  unmanageable. 

When  Harvey  announced  that  the  circulation  of  the  blood  belongs 
the  sphere  of  mechanics  he  wrought  a  revolution  in  physiology.  Und 
his  teaching  vague  and  fanciful  apprehensions  gave  place  to  more  positi 
conceptions.  From  the  time  of  Harvey,  although  physiologists  have  n 
asserted  that  mechanical  conceptions  can  cover  the  whole  phenomena 
the  circulation,  they  have  learned  to  see,  nevertheless,  that  these  conc€ 
tions  cover  so  much  of  the  ground  that  in  mastering  them  they  and  th< 
children  may  find  reward  enough.  If  this  lesson  be  not  thorough 
learned  it  has  gained  a  good  hold,  and  is  proving  its  fruitfulness ;  j 
it  is  not  till  the  days  of  iVIarey,  Ludwig,  Koy,  and  Gaskell  that  we  fii 
a  serious  endciivour  to  ascertain  the  order  of  the  phenomena  of  tl 
cardio- vascular  apparatus  as  a  machine,  and  to  indicate  the  limits  of  i 
physics  in  the  direction  of  those  nervous  agencies  which  can  only 
called  mechaniciil  in  a  forced  acceptation  of  the  word.  For  a  full  d 
cussion  of  cardiac  physics,  however,  I  have  the  advantage  of  referrii 
the  reader  to  the  chapter  on  this  subject  from  the  hand  of  Profess 
Sherrington  (p.  464). 
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Cimltomotive  force  is  er|iia!  to  the  output  of  the  heart  plus  the  resists 
ance  to  the  tiavol  of  the  l>luo<l  lu  the  vascular  system  ;  a  resistance  chiefly 
due  to  friction,  or,  in  other  words,  to  the  visccisity  of  the  Mood  and  the 
diameter  of  the  channels  through  which  it  runs.  The  elasticity  of  the 
arteries  adds  nothing  to  the  cardiomotivo  force ;  T>y  it  some  considcmble 
|>art  of  this  energy  is  stored  up  in  a  potential  form  duiirig  certain 
momenta  of  the  revolutirni,  to  be  given  out  at  otlur  momenta.  The 
elasticity  of  the  arterial  tree  diminishoB  from  youth  to  age,  nnd  as  it 
18  lost  the  work  of  the  heart  is  increased;  the  work  of  the  heart  is  thus 
increased  at  a  time  when  the  p<:>wera  of  the  botly  are  on  the  wane :  but 
it  is  so  ditficidt  in  later  life  to  distinguish  between  lesions  duo  to 
variations  of  stress  and  those  due  to  intrinsic  <kgeneration  in  the  texture 
of  the  viscus,  thiit  when  we  spe^ik  clinically  of  strain  of  the  heart, — 
that  is,  of  a  pi?rmanent  **  after-strain  "  or  "  set "  towards  other  than  the 
normal  lines  of  its  action,  or  of  a  pemiancnt  loss  of  capacity  within  these 
lines, — we  are  understood  to  contemplate  young  or  compiiratively  young 
subjects,  to  contemplate  premature  tensile  or  shearing  strains  in  the 
causation  of  which  degeneration  has  had  but  a  small  initial  share  or 
none. 

In  wbat  way  or  ways  may  stress  in  the  heart  produce  strain  ?  What 
are  the  conditions  of  al>normal  pressure  within  or  ahunt  the  organ  T 
How  does  it  adapt  itself  to  unusual  stress  T  In  case  of  failure  where  do 
the  effects  make  themselves  felt  ? 

In  the  first  place,  we  must  realise  that  while,  on  the  one  hand,  the 
arterial  bloofl  pressure  is  incessantly  oscillating,  yet  ordinary  changes  of 
stress  do  not  raise  blood -pressure  permanentiy.  If  I  lift  a  weight,  say 
of  ten  kilos,  my  blood-prossure  will  rise  jjromptly,  even  l>y  some  20  per 
cent  After  a  few  seconds  or  minutes,  however  (the  interval  depending 
on  incidental  circumstances),  the  blood -pressure  will  have  returned  to 
the  initial  level.  Again,  I  may  constrict  a  large  artery,  even  the  aorta, 
or  by  iTijection  I  may  increase  the  whole  mass  of  the  bloo^^  in  the  body 
by  as  much  as  20  per  cent,  yet  in  neither  case  will  the  b I ooib pressure  (by 
**  blood -pressure ''  the  mean  arterial  pressure  is  usually  signified)  present 
morn  than  a  temjwrary  rise.  This  is  not  the  place  to  enter  into  the 
wonderful  mechanism — none  the  less  mechanical  that  the  nervous  system 
is  largely  concerned  in  the  balance — by  which  these  adaptations  are  made, 
the  heart  anil  aorta  saved  from  strain,  and  the  various  areas  of  the  body 
protect4>d  from  irregidar  a.fiiux  of  bloo<l  :  suffice  it  to  say  that  the  re* 
adjustment  is  largely  dotermined  by  reductions  of  resistance.  But  there 
is  another  factor,  the  factor  of  output ;  if  the  output  of  the  left  ventricle 
be  increased,  and  this  increase  be  not  compensiited,  as  is  usual,  by  a  fall 
of  perifiheral  resistance,  the  chamber  will  be  under  increased  stress,  and 
may  suffer  strain. 

Seeing  then  tlmt,  however  transiently,  blood -pressure  is  raised  by 
muscular  effort,  and  that  output  likewise  may  undergo  considerable  and 
even  extreme  variations,  are  the  comjiensjitory  mechanisms  ahv;iys  ade- 
quate to  readjustments  ao  rapid  and  so  complete  as  to  make  the  notion 


of  injury  to  thu  heart  under  ordirmrv  circitTiifitiinces  itriprolwtblci  T 
clociJo  that  tho  cvideiNJt;  [xiiiits  in  this  direction  we  may  infer,  nev 
less,  that  iu\  lui  heal  thy  heart,  or  one  subject  to  other  advei'^ity,  wiJl 
under  groat  exertion  if  these  compensatory  meehariisnia  fail,  or  a 
sufficient. 

A  series  of  experiments  upon  the  blood-pressure  of  persons  enj 
in  muscular  work  was  projoctod  for  the  years  I89i"i-U6  by  the  late  Pro! 
Eoy  and  myself^  but  my  colleague's  unha|ipy  illness  prevented  thi 
other  investigations.  One  rather  curious  fact,  however,  seems  to 
out  in  the  course  of  the  more  or  less  desultory  observations  which 
others  have  raado  n^m  athletic  luen  in  Candnidge  and  elsewhei-e, 
that  in  theni^  as  a  rnlo,  the  habitual  bloml-pressure  ranges  low* 
observations  were  made  with  Roy  s  sphygmometer  Ufw>ii  men  gi 
aitlutius  muscular  work.  These  observations,  tiiketi  at  times  of  coi 
or  coinpanitive  rest,  seemed  to  indicate  that  in  them  the  arterial  p 
ranged  halntiiaDy  un<ler  the  average.  In  my  own  person  Alpine 
ing  and,  in  later  life,  cycling  have  always  been  followed  by  a  li 
blooil-pi'essure.  It  is  hard  to  say  what  happens  during  spurt*  or  a 
outset  of  an  excursion,  but  very  soon  afterwards  the  pulse  not 
cjuicUens  but  softens  ;  for  the  rest  of  the  day  and  night,  at  any  rate 
pulse  is  soft  and  t  Hero  tic.  If  on  account  of  bad  weather  I  eannot 
sufficient  exercise,  my  pulse  gives  me  the  sense  of  higher  pressure,  j 
am  conscious  of  a  fulling  otV  in  vigour  and  temper.  I  am  well  awa 
the  diflietilty  of  measuring  the  blood-[>re8sure  in  man,  and  for  the 
part  we  have  as  yet  to  he  content  with  the  impressions  of  experii 
clinical  observers  whose  imjiressioiis  must  lie  taken  for  no  more  than 
are  worth :  still  such  impressions  arc  not  without  value.  If  a  in 
of  observers  skilled  in  the  pulse  agree  that  the  radial  pressures  of 
of  men  seem  to  them  to  be  low,  this  agreement  is  worth  eonsidera( 
at  any  rate  nothing  better  is  to  be  had  except  a  few  records  with 
sphygmometer,  which  corroborated  those  of  the  finger.  An  intei 
passage  in  Dr.  George  Oliver's  treat is<3  on  Pulse-Oauging  ciime  uiid< 
notice  as  I  was  eoiTceting  these  pages  for  the  prc^s.  He  s^ays  (p  I 
"Observations  with  the  pulse  pressure  gauge  have  shown  that, 
other  imlications  as-e  favourable,  the  lower  ranges  of  pressure  ari 
only  more  salutary,  but  are  very  often  compatible  with  the  highest  h 
Since  these  words  were  wntten.  Dr.  Turin iclifie,  in  conjunction  wit! 
Bruntori^  from  Mosso's  lahonitory  has  published  like  conclusions; 
80  Hkewise  have  Tangl  and  Zuntz, 

The  converse  of  this  proposition  is  seen  in  the  rise  in   blood-p] 
in  advancing  years  observed  not  by  myself  only  (3),  but  by  siich  e; 
enced  |>h)^sicians  as  Dr.  George  Bcdfour, 

Habitual  muscular  exercise,  then,  tends  in  the  main  not  to  raise,  b 
reduce  mean  arterial  blood  -  pressure  ;  or  persons  with  relatively 
pressure  may  lie  well  adapted  to  such  exertions  and  naturally  tal 
them.  During  the  first  stiigcs  of  muscnlar  exertion,  no  cloubt,  the 
of  blood-pressure  is  high ;  perhaps  throughout  severe  exercise  the 


MECHANICAL  STRAIN  OF  THE  HEAKT 


845 


may  be  alM>ve  normal.  But  fluring  steady  work  it  prc»ljal>ly  falls  nt  least 
to  the  normnl  mean,  and  dnrini(  rest  and  on  tjtiiet  days  inuy  range  Imluw 
tlio  avenige  standard  in  sedentiiry  men.  If  this  l)e  so,  tlm  hearts  of 
athletes  and  of  ordinary  laboui'ers  should  be,  not  at  a  disadvantage,  but 
positively  at  an  advantage. 

How  are  wo  to  reconcile  these  apparent  contradii^tions  %  In  one 
breath  we  say  that  excessive  muscular  exertion  may  dama^^e  tho  heart; 
and  in  the  next,  that  on  the  whole  the  stress  on  the  heart  in  muscular  men 
is  not  more  lint  perliaps  less  than  in  men  who  lead  more  sedentary  lives. 
For  while  ou  the  one  hand  I  note  that  the  Muod  iiressurc  of  athletes 
1UU8  a  little  lower  than  the  average,  on  the  other  I  note  that  the  blood- 
pressure  of  men  who  lead  sedentary  lives,  without  denying  themselves 
a  like  almndanee  of  food,  often  runs  high.  I  venture  to  think^  from 
some  little  experience,  that  in  members  of  a  university  or  of  the  learned 
pmfessions  the  bloml  -  pressure  tenda  to  rise  as  athletic  halnts  are  laid 
aside.  Perhaps  by  abstinence  this  disposition  may  be  prevented  ;  but  I 
am  ahiays  assured  l*y  b mi n- workers,  and  I  share  the  prejudiee»  that  for 
them  also  a  somewhat  liberal  diet  is  required*  For  my  own  part  I  have 
found  thjt  I  crave  for  foinl  more  when  using  my  brains  from  d^K^  to  day 
in  my  study  than  whrn  taking  vigorous  exercise  in  the  open  air. 

We  have  arrived,  then,  at  the  paradoxical  result  that  musetilar  exer- 
tion tends  ou  the  whole  to  lower  blood-pressure,  and  a  sedentary  life  to 
mise  it ;  yet  that  certain  diseases  of  the  heart  are  to  be  attributed  to  the 
meehaideal  eflects  of  mnseidar  hibour.  To  reconcile  these  opposite  posi* 
tionswe  may  make  a  twofold  reply  :  although  the  mean  result  of  naiscnlar 
cxerti^tu  njav  be  to  reduce  arterial  pressure,  yet  the  i?utiid  effect  uf  sueh 
exertions  is  to  raise  it,  often  enormously.  If  we  may  make  tlie  assuuiption 
of  a  man  steadily  working  with  his  nuiscles  at  a  uniform  rate  without  rest 
the  pressure  in  bis  arteries  would  probably  be  slightly  under  the  mean  of 
onlinary  citizens  ;  and  atthongh  the  rate  of  the  heart  would  be  increased, 
the  total  daily  output  might  not  he  increased  :  if,  on  the  other  hand,  we 
assume  that  the  s;tmo  man  carries  eight  bushels  of  wheat  up  a  flight  of 
steps  every  ten  minutes,  althnugh  the  mean  of  his  blood-pressures  for 
twenty- four  hours  may  not  be  veiy  excessive,  I  he  maximum  pressures, 
that  is,  the  initial  rise  at  the  outset  of  each  eflibrt,  may  bo  very  high- 
Again,  let  us  supjioso  that  this  man  does  not  carry  sacks  hour  l>y  hour 
and  day  by  day,  but  that  he  is  engaged  as  a  check weighman  and 
takes  a  sack  up  occasionally  ;  it  is  likely  in  this  case  that  his  maxiuiid 
arterial  pressure,  as  he  shoulders  the  sack,  will  be  higher  than  under  the 
same  stress  more  regularly  tuidertaken  by  a  porter  whose  respiration,  blood 
volnme,  and  vascular  distnlnitions  are  better  adapted  to  the  recurrent 
stresses.  Yet  the  wcighman  may  be  more  or  less  accustomed  to  labour, 
and,  if  not  used  to  sueh  eflbrts  as  the  porters  are,  he  is  nevertheless  in 
something  like  training  ;  if^  however,  a  clerk  from  the  office  were  fired,  by 
emulation  of  the  piirters,  to  carry  sacks,  the  absence  of  habitual  adapta- 
tion to  such  exercises  might  cause  so  sudden  and  relatively  so  great  an 
increase  of  arterial  pressui'C  as  to  rupture  a  limb  of  the  aortic  valve. 


In  what,  tiien,  does  ruc!i  atlaptatinn  consist  1  Partly  in  the  bcha 
of  tho  skeletal  muscles;  partly  iti  the  function  of  the  re.5pinitioru 
take  the  nuiscular  eystem  first :  we  readily  and  rightly  uncloratant 
the  first  etloct  of  a  general  contraction  of  the  muscular  system  mi 
to  compress  the  vessels  embcdrled  therein,  and  thus  at  fii"8t  to 
blood -pressure  to  a  degree  answering  to  a  partial  closure  of  thia 
area  of  the  circulation.  Marey  demonstrated  with  the  sphy^mof 
that  even  to  throw  the  muf^clcs  of  the  legs  into  Bpasra  (while  brc^i 
freely)  raised  tho  arterial  pressure  conaiderahly.  But  in  tho  next 
such  18  tho  exquisite  provision  of  nature,  the  blood- versed  a,  undei 
reflex  influence  of  the  atferent  nerves  of  the  musclcSj  or,  it  may  bo, 
the  intluenee  of  an  increasing  acidity  of  their  lymph  when  in 
dikto,  and,  reopening  the  vascular  area  which  was  momentarily 
stricted,  they  iloocl  tho  muscles  anew  with  arterial  blood  ;  thus  at 
the  muscles  are  fed  for  the  work  and  the  peripheral  resistance  is  lo^ 
This  aiflux  is  indrpoudcnt  of  the  general  arterial  blood -pressure, 
imder  passive  exercise  also  (massage),  as  Mitchclb  Brim  ton,  Tunnf 
and  others  have  shown  (vol.  i.  p,  378),  tho  How  of  blood  through  vol 
muscles  becomes  more  abundant;  and  thus  blood* pressure  is  redi 
if  tho  kneading  bo  unattended  with  irritation  of  the  skin,  \i 
raises  blood-prcssuro.  To  this  compensatory  mechanism  we  must  mU 
most  cases,  an  increased  circulation  in  the  cutaneous  area  and  swenl 
as  wo  SCO  in  the  major  epilepsy.  If  the  blood- vessels,  by  the  deterio] 
of  advancing  years,  or  of  poiaons  such  as  lead,  alcohol  or  syphilis,  be 
lively ;  if  the  blood  l>o  more  viscous,  or  deficient  in  oxygon ;  or  if 
some  disease  the  nervous  machinery  be  less  sensitive,  less  efTectivf 
suffer  any  other  disadvantageous  change,  the  muscular  reservoirs  may 
more  slowly  or  less  completely*  and  the  arterial  presauro  will  not  fa 
readily  to  the  normal  mean ;  the  heart  may  not  get  the  relief  whi( 
its  due,  and  this  organ  and  the  larger  arteries  may  suffer  strain 
again,  the  output  of  the  left  ventricle,  increased  probably  in  any 
the  first  acceleration  of  the  rate  sid>sides,  may  continue  in  a  greater 
than  the  fall  of  peripheral  resistance,  and  the  mean  blood -pressure  nuv 
continuously  higher  than  during  rest.  Dr,  Weber,  during  an  asceii 
the  beginning  of  his  holiday,  stated  the  initial  rise  of  his  pulse-ra 
be  from  74  to  122  ;  but  after  a  week's  active  walking  the  rise 
74  to  105.  He  also  noted  that  at  first  the  systolic  sound  was 
and  less  distinct  (the  systoles  probably  being  **  fractional,"  and  the 
blood  on  each  contraction  large)  ;  but,  as  training  advanced,  the 
tolo  betmye<l  less  interference,  or  even  improved  upon  the  quality 
tone  before  training  began.  Some  cardiographic  tracings  taken 
man  in  severe  exercise  indicate  at  first  great  rise  of  blood-pressure 
upstroke  is  much  higher,  and  systole  encroaches  more  on  diaatoleL 
the  impulse  quickens,  although  the  percussion  is  still  powerful^ 
summit  of  tho  curve  becomes  sharper,  the  ascent  more  upright^  and 
duration  of  systole  less  extended. 

Once  more  3  an  abuudanb  supply  of  blood  to  the  musclesi  w] 


tho  remittent  flu'cks  of  the  actual  muscular  contmctionSj  brings  about, 
after  the  initinl  iDtnneiit,  ii  large  im^Tuse  ia  iho  mean  vuhime  of  the  flow. 
What  l_»ecom€8  of  this  almndancel  Will  it  not  try  the  heart  at  first  in 
antither  way  by  flootling  the  right  side  of  it,  and  thus  throwing  stress 
upon  another  jiart  of  the  organ.  This  danger  i»i  I  thiiikj  as  great  aa 
the  ri^e  of  prcssnre  on  the  arterial  side  ;  when  the  functions  are  duly 
adjusttul  it  is  counteracted  by  the  capacity  of  the  muscular  and  pul- 
monary systems,  which  may  not  only  bold  nearly  all  the  blood  of  the 
body,  but  are  less  liable  to  Ije  embarrassed  by  incidental  adversity  : 
moreover,  Dr,  Oliver  has  shown  that  as  mtiscular  exertion  goes 
forward  a  considerable  transference  of  juices  from  the  blood -vessels 
takes  place  into  the  lymphatic  areas.  Nevertheless,  engorgement  of 
the  right  side  of  the  heart  is  an  evil  to  be  counted  with,  and  one 
which  happens  under  exertion  more  often  than  we  are  disposed  to 
think;  and  thus,  unless  the  output  be  enlarged,  the  residual  blood 
IS  excessive  in  one  or  both  ventricles.  As  arterial  blood  -  prcss-u re 
falls  venous  pressure  may  rise^  and  the  pulmonary  artery  and  right  heart 
may  be  fatally  distended.  In  elderly  people,  whose  lungs  may  be 
emphytsemalous,  grave  heart  disorder  may  come  aWut  in  this  way ; 
but  in  the  young  and  vigorous  the  heart,  though,  as  I  have  s;tid,  it 
often  dilates  until  it  beats  in  the  epigt^istrinm,  soon  recovers  itself  as 
the  Inngs  cxpund  and  tho  blood  is  redistributed.  But  if  the  exertion 
be  both  hard  and  long  continued,  harm  may  bo  done  even  in  the  young, 
especially  in  bfiys ;  the  more  so  as  fatigue  products  are  passed  into 
the  blood.  Hence  it  is  that  prolonged  effoita,  such  as  paper  chases  and 
the  like,  are  bad  for  boys,  and  murderous  to  the  middle-aged.  Such  a 
case  I  have  seen  recorded  in  a  man  who,  at  the  age  of  4G^  took  to  a 
tricycle,  and  after  a  brief  apprenticeship  ro<le  from  lirighton  to  London 
(i>3  miles).  The  physician  who  was  hurriedly  summoned  on  his  arrival 
in  town,  found  him  faint,  with  a  pulse  of  141,  and  cyanosed ;  the  cardiac 
dubiess  was  extended  a  quarter  of  an  inch  to  the  right  of  the  sternum, 
the  apex  beat  being  in  the  6th  interspace  in  the  mammary  line. 

That  the  respiration  is  an  important  factor  in  the  blowl-pressuTe,  and 
in  the  run  of  the  circulation,  is  apparent  to  every  one  who  has  wat^jhed 
the  trace*?  of  the  kymograph.  Dr.  Waller,  Professor  Tigers  ted  t,  and  others 
have  carefully  di ?^eussed  tho  effects  of  the  respiration  on  the  functions  of 
the  heart ;  and  Dr.  Morison  has  recently  drawn  tho  attention  of  physicians 
to  them  again  in  the  pages  of  a  medical  journal  (58,  p.  966), 

That  the  respiration  is  quickened  in  exercise  is  a  matter  of  constant 
experience.  Stimulation  of  the  peripheral  end  of  a  mtiscle-nerve  pro- 
duces considerable  increase  of  respiratory  movement,  even  when  the 
museles  affect^^d  have  been  removed  from  the  sensorium  by  cutting 
the  sensory  paths.  The  muscles  may  manufacture  something  which, 
reaching  by  way  of  the  circulation  some  nervous  element  in  the  respiratory 
mechanism,  stimulates  it ;  the  respiratory  centre  in  the  bulb  may  be 
thus  stimulated.  Professor  Sherrington  tells  me  that  Zuntz  and  Goppert 
have  proved  that  this  something  ia  not  CO^ ;  nor  again  a  deficiency  of  0, 
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Thus  some  waste  product  of  the  muscles  seems  to  excite  tlio  r<?s»pi 
to  gn:^iter  activity^  while  at  the  siimt?  time  hir^er  quuntiiit^s  of  MukI 
being  injcftetl  into  tlie  vena?  eava; ;  how  large  this  quantity  ia 
may  guess  when  wo  rcmemher  that  on  the  con  true  lion  of  n  muscl 
blood -vessels  open  out  so  widely  that  it  can  contidn  at  lea«t  one*t 
Tuoro  blootJ  than  when  at  rest ;  even  when  at  rest,  the  sko 
muscles  hold  something  like  a  quarter  of  the  blood  in  the  body.  To 
forcing  of  snccesBivo  eharges  of  l>loml  by  the  muscles  beyond  the  va 
of  the  vcin.^  we  have  to  udd  ihc  guctior^  of  the  respiratory  niovenienU 

The  most  imporUfit  condition  in  the  filling  of  the  heart  du 
diastole  is  of  course  its  own  previous  contraction  ;  l>ut  how  far  the  1 
itself  exercises  auction  upon  the  blood  as  it  enters  is  a  problem  whicl 
yet,  h  far  from  being  solved.  In  the  well-known  experiments  of  G 
and  (iaule,  tiegative  pressures  in  both  right  and  left  ventricles 
recorded  in  dogs,  mngiiig  from  100  mm.  of  water  in  the  left,  luui 
10  mm.  in  the  right,  to  nn miners  between  300  and  400  mm.  It  is  not 
known,  however,  what  tbe  negative  pressures  in  a  strongly  acting  b 
heart  may  be.  Prof.  Tigerstedt,  in  his  new  work  on  physiology*,  says 
the  conditions  of  an  effective  suction  are  so  many  and  complicated  thu 
present  no  accurate  opinion  can  bo  given  on  the  matter. 

As  regards  respiratory  pressures,  it  is  obvious  that  the  pressure 
the  atmosphere  on  the  extra-thoracic  veins  must  Ije  greater  tiuui 
whieh,  through  the  lungn,  can  be  exercised  on  the  veiiKs  within  tbe  ch« 
thus  these  veins  and  the  heart  must  be  distended  in  proportioa 
the  difference.  In  inspiration  this  di (Terence  must  be  increaaod : 
negative  pressure  ivithin  the  chest  must  be  increased,  and  in  some 
portion  to  the  depth  of  the  inspir«ation.  Hence  the  aid  of  orthopni 
venous  retardation.  The  intra-thc^racic  veins,  the  auricles,  and  the 
mnnary  artery  must  be  distended,  and  the  circulation  would  eease  i 
sufficiently  deep  inspiration  were  held  on.  In  expiration,  on  the  ol 
hand,  the  negative  pressure  in  the  chest  falls,  and  the  access  of  the  b] 
to  the  thoracic  veins  is  slackened.  Even  the  systole  of  the  heart  itself,- 
which  movement  much  of  the  blood  is  driven  out  of  the  chesty  must  exei 
some  iniiuence  in  the  direction  of  suction  towards  itself,  or,  more  accural 
towards  the  great  venous  reservoirs.  Now^  whatever  values  we  put  on  th 
several  factors,  we  perceive  that  violent  exertion  must  l>e  attendetl  \ 
considerable  oscillation  of  pressures  in  the  thoracic  veins  and  right  he 
oscillations  due  in  part  to  the  temporary  rise  in  arterial  pressure  on 
initial  compression  of  the  intra-musmlar  vessels,  in  p.irt  to  the  subseqi 
alHux  of  blood  from  the  expanding  muscular  areas,  and  in  part  to  the  v 
ing  negative  pressures  of  the  respiration.  The  thick-walled  ventriclot 
the  aorti  in  which  bloo<l- pressure  is  high  *'will  be  least  influenced, 
the  right  auricle  and  the  vena  cava,  which  are  thin- walled  and  almost 
zero  pressure,  will  be  sensibly  affected,  the  amount  of  blood -flow  to 
right  side  of  the  heart  will  be  practically  determined  by  it^  and  the 
side  will  rapidly  be  affected  in  its  torn.  The  left  side  will  then  dri 
large  quantity  of  blood  forward  soon  after  inspiration  has  begun,  a 
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quantity  atyon  after  cx|jiration  has  begun,  A  violent  xind  j^roloiiged 
uxpinitnry  nUhvl  with  closed  nroiith  uiid  n<  so  may  even  cause  a  tcmpoiiiiy 
arrest  of  the  circulation^  the  intrathonicic  vessels  l>ein|5  distended  and 
the  auricles  unable  to  contract  Conversely,  an  exp^iratoiy  eflV>rt  niado 
in  the  ii:LUic  way  may  arrest  the  circulation,  us  tlie  ventnis  bloot!  cannot 
enter  the  cumpreased  right  auricle  "  (Waller),  Now  we  know  that  on 
suchlen  and  violent  eflbrt  the  chest  is  often  fixed  and  the  glottis 
closed.  Again,  in  prolonged  exertion,  such  as  hard  anti  long  running, 
the  advent  of  pro«iuct^  of  waste  into  the  bhiod — sareolactie  acid,  it  may 
be,  a  nil  others— must  not  be  forgotten  ;  for  if  they  do  not  tend  directly  to 
increiise  the  stress  on  the  heart,  they  may  do  bo  secondarily  and  relatively 
in  so  far  aa  they  weaken  the  muscle  of  the  organ.  TIjc  n'^le  of  each  of 
these  factors  in  the  jilay  of  muscular  exercise  upon  the  heart  cannot  as 
yet  be  distingtiished,  still  less  calculated. 

The  clinical  fetitures  of  heart  sti-ain,  broadly  speaking,  are  not  so 
obscure  as  their  caiisittton.  In  my  first  piper  on  heart  strain  (1),  I 
stated  my  opitjion  thia  dilatation  of  the  right  side  of  the  heart  is  an  early 
effect  of  prolonged  exertion.  The  etfect  of  sudden  stress  tells  rather 
on  the  aortic  area ;  that  of  more  prolonged  exertion,  such  as  running, 
hillelimbing,  or  steady  rowing,  rather  on  the  right  heart.  Time  has 
strengthened  me  in  this  opinion  j  and  Roy  and  Adami,  Oertel^  Dr. 
James  Barr,  and  other  authors  have  given  their  support  to  it.  Not  only 
arc  we  strengthenetl  in  the  opinion  that  dilatation  of  the  right  side  of  the 
heart  is  an  occasional  consequence  of  these  prolonged  exertions,  1»nt  I  now 
believe  that  dilatation  of  the  right  chambers  is  a  frequent,  I  luul  almost 
said  a  normal  incident  of  such  exertion.  1  shall  n*»t  )«e  surprised  to  learn, 
from  liiintgen  rays  or  oiherwise,  that  dilatation  of  the  right  heart  and 
pulmonary  artery  h  a  common  and  transient  feature  in  the  iidapt^tion 
of  the  heart  to  the  variations  of  its  work,  especially  in  youths.  The 
developmcTii  of  the  muscles  of  respiration  and  of  the  lungs  to  ea|*ticities  far 
beyond  those  of  on li nary  life,  is  a  conditio]!  of  training  far  too  little 
understood  or  sought  after,  and  takes  a  consirlerable  place  in  the  amend- 
ment of  those  selected  ca-^es  which  l>enefit  under  thi?  Stokes,  Oertelj 
or  Naiiheim  methods.  The  sjifety- valve  action  of  the  tricuspid  valvd 
(Wilkinsim  King),  and  the  apparent  provision  against  this  distension 
in  ungtdates  by  the  moderator  band,  demonstrated  by  the  late 
Professor  Holiest  on,  are  not  to  be  forgotten  in  this  connection.  How- 
over  this  may  lx%*  that  dilatation  of  these  chambers  and  secondarily 
of  the  left  side  also  is  a  common  result  of  prolonged  exertion,  and 
that  it  15$  often  aggmvatcd  by  the  disahling  ejects  of  the  circulation  of 
waste  products  of  a  "  eurarising  "  kind,  or  by  the  nervous  exhaustion  of 
great  fatigue,  is  tolerably  well  ascertafned  in  a  broad  if  not  very  accurate 
sense.  The  dilatation  is,  I  think,  concerned  in  ** second  wind'*;  the 
healthy  heart  increases  its  output,  the  lungs  expand,  resistance  falls,  the 

'  Tlie  dilatation  of  the  left  vctitricle*  ulthntigh  it  certniiily  occuits  rurinot,  I  tliiuk,  t»e  aatiA- 
fACtoHly  expl«iued  viiih  our  pre>ietit  knowledge.  fVoljably  it  is  duo  to  lo&s  of  touo  and  largo 
residual  Ulo«>il,  or  may  be  due  in  part  to  some  licrvous  symi'athy. 
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right  vontricle  ptiUs  itself  together,  and  second  wind  is  establishod. 
process,  trying  enough  to  an  unsoiind  or  defective  heart,  to  yoiuig 
and  to  elderly  men,  is  to  the  healthy  heiirt  of  eoiriparatively  71 
adults  perhaps  never  iiijurions ;  I  have  many  times  seen  uridergmdi 
and  otiiers  look  ghastly  at  the  end  of  a  long  spurt  of  hard  exercis^ 
I  never  saw  !i  sound  young  miin  tlie  worse  for  a  temporary  stress  t 
kind  :  if,  as  in  a  few  caees  which  I  have  seen  again  and  again  in  gnj 
youths,  dil54tation  of  the  right  heart  occurs,  leading  to  cyanosis,  jKini 
and  confuaion  or  vertigo,  this  oppression  is  generally  suthcient  of  i 
atop  the  exercise  in  time.  Even  in  children,  whose  frames  are  immj 
and  who  are  apt  to  be  overdone  hy  prolonged  stress,  liovr  rarely  is  the 
strife  of  hooping-cough  atietBied  with  any  ill  coriset|uenee&  t*j  the 
In  a  few  eases,  however, — in  untrained  men  bard  driven  by  hast 
pcrii,^ — prolonged  effort,  exhanstioiij  heart  stress,  and  fatigue  pixx 
come  in  to  crunplicate  the  reekojiing,  and  persistent  harm  may  be  doi 
have  ah  eady  published  one  carefully  observed  insttinco  of  cardiac  clilati 
in  my  own  person  {!),  1  will  now  describe  another.  Some  fifteen  j 
ago  I  wiui  called  in  the  middle  of  the  night,  when  no  doubt  more  or 
fatigued  already,  to  take  a  mail  tnun  at  a  station  aljout  four  aud  a 
miles  distant ;  when  I  had  hastily  dressed,  I  discovered  that  the  fo 
cabman  who  had  brought  the  messfige  hail  driven  back  to  town.  In 
minutes  I  had  to  cjitch  that  train ;  and,  running  all  the  way 
hilly  road,  I  di<l  catch  it.  Profusely  perspiring,  I  stripped  the  inst 
sprang  into  the  carriage,  and  fouTid  the  transverse  dull  area  of  the 
consitlerabiy  extended,  as  it  was  on  the  Dom  in  18G9,  The  radial 
was  rapid,  of  small  vohimo  and  low  pressure ;  I  felt  a  little  sick,  and 
face  was  cold.  After  a  gooii  rub  down  and  an  hi>ur*s  rest  in  the  ti 
was  quite  restored,  the  borders  of  the  cardiac  area  had  re«?eded^ 
I  felt  no  more  of  the  stress.  But  it  might  well  have  been  otherwia 
w^ould  have  been  otherwise  if  at  that  time  I  had  been  in  bad  condi 
It  is  thus  in  persons  at  and  after  middle  life  that  the  physician  ha 
|>atch  up  the  heart  thus  strained ;  some  of  these  |xitieiits  recover 
months  of  disability,  others  never  recover,  though  life  may  contiim 
some  years.  An  old  friend  of  mine,  wtien  about  fifty  years  of  agti, 
stKiined  his  hetirt  by  hard  walking  in  hot  weather  on  the  Italian 
the  Alps.  Ho  broke  down  and  came  home,  when  we  found  the  duln^ 
the  heart  much  extendetl  transversely,  and  other  signs  of  dihun 
The  pulse  was  extremely  irregular  and  intermittent,  and  these  chai 
it  never  lost,  though  some  fifteen  years  of  a  valetmlinariau  life  remain 
him  before  cedema  and  albuminuria  ushered  in  the  closing  seem 
his  life.  I  have  notes  of  many  such  eases  of  strained  heart,  espec 
in  men  who  by  years  or  by  frailty  were  passing  or  past  their  pi 
Pain  and  constriction  are  felt  in  the  acuter  cases,  but  rarely  (or 
shooting  into  the  arras  ;  though  it  is  sometimes  felt  as  far  as  the  secom 
intercost^il  spaee.  There  may  be  a  pinting  dysputpa,  a  cold  dew  on  the 
head,  yawning,  aud  exhaustion.  The  pulse  is  proportionately  irreguli 
force  and  rate,  and  intermittent  (vagus  protection),     A  man  of  l 
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whose  constitution  hml  lieen  shaken  by  profiiso  Liipmon h.iges  in  eutly  life, 
took  to  tho  bicyclo  in  inidcjle  age,  jtml  often  rode  haid  ami  far.  lio  com- 
plained to  me  that  at  times  be  felt  some  diseoBifort  from  iL  On  careful 
examination  I  foiuid  no  sign  of  disorder ;  but  I  begged  him  to  ejid  hi« 
next  hard  ride  at  m}^  house.  1  then  foiuul  hk  heart  ii  regular  and  inter- 
mittentj  tho  arterial  pressure  \\'\\\\  and  the  right  ventricle  dilated. 
Fortunately  on  hts  next  visit  he  wtis  well  again,  but  rcperitariL  In  the 
worst  cases  cedoma  of  the  bases  of  the  lungs  m  found  on  the  following  day. 
Such  attacks  pass  off  hardly  ami  slowly  ;  the  puUe  long  remains  irregular 
and  feeble,  and  the  breathing  embarrassed  by  the  least  ofibrt  There  is 
pTObably  a  large  quantity  of  residual  blood  in  both  ventricles  for  a  longer 
or  shoi  ter  time,  the  signs  of  dilatatiun  appear  on  the  left  side  also,  arterial 
pressure  falls,  and  tlio  mitral  orifice  may  yield.  Such  a  patient  may, 
indeed,  fulfil  the  dn ties  of  a  tmnquil  existence  for  some  years  ;  but  he  may 
remain  languid  and  iwillid,  unfit  for  much  physical  exercise,  and  in  all  the 
work  of  life  soon  wearie<l  into  fretful ness  and  depression  of  spirits*  In 
tho  next  st-figo  of  the  disease  albumin  ap|*ears  in  the  unne,  and  tTcdema 
about  the  legs  and  feet ;  yet  even  then  tho  end  may  not  be  imminent. 
But  on  this  part  of  the  subject  the  reader  is  referred  to  the  sectiou  on 
disexises  of  the  myocartliiim  (p.  885).     - 

Soldier's  heart — ^I  venture  to  give  this  name  to  a  disease  wdl 
known  to  physicians  \\\  the  army,  not  by  any  means  mth  the  intention 
nf  confining  the  class  of  crises  now  to  be  considereti  to  the  soldier,  but  to 
indicate  a  state  of  heart  which  is  peciUiarly  apt  to  occur  in  him,  as  its 
causes  tire  of  kinds  to  which  soldiers  are  more  exposed  than  civilians. 
Nevertheless  if  civilians,  or  men  in  other  services,  are  exposed  to  like 
influences,  they  also  will  be  liable  to  ** soldiers  hctirt"  Our  attention 
was  first  drawn  to  this  condition  by  Brg^-Sur.  Lieut,  Col.  Myers  more 
than  thirty  years  ago ;  and  his  most  recent  views  on  the  subject  will  be 
found  in  Qu.ains  iJidionurf/  under  the  head  '^Exercise/*  In  the  United 
States  the  subject  was  first  studied  by  Dr.  Da  CosUl  Many  Ciises  of  the 
kind,  occurring  in  civil  life,  come  under  the  notice  of  the  general 
physician,  so  that  the  condition  is  now  well  known,  llie  degrees  of  the 
malady  range  between  the  transient  disorder  of  the  heart  seen  in  any 
youth  who  in  a  somewhat  too  reckless  pursuit  of  exercise  may  be  dis- 
tiubc<i  witti  some  palpitation  and  dyspnrea  for  a  few  days  or  weeks  only, 
and  a  persistent  disease  of  an  incurable  severity.  The  former  tninsient 
cases  fall  under  the  head  of  "Irritable  ff  eart,"  in  the  chapter  on  '* Functional 
Disorders  of  the  Heart "  (p.  807) ;  the  latter  fall  into  the  present  section 
on  **  Stmin  of  the  Heart."  The  differences  are  indeed  no  more  than  of 
degree  ;  but  in  comparing  the  extremcr  cases  ^ve  find  a  difference  of  degree 
amounting  to  a  difference  in  kind. 

In  Quain's  Didhnarif  Myers  Siiys  r  **The  young  soldier  of  light 
frame,  with  irritftble,  palpitating  heart,  who  has  broken  down  in  his  pre- 
liminary training,  is  a  marked  and  good  example  of  the  e^irly  injurious 
effect  of  overstrain  of  the  heart,  under  the   impedimenta,  caused  by  tight 


clotbing  and  accoutreraents,  to  the  fr-eo  expansion  of  tlie  ehcsL  Wh 
rest  he  ftJcls  perfectly  well*  and  him  littli!  or  no  tiirolibing  in  the 
So  soon,  however,  a.^  he  puts  on  his  tunic  and  accoutrtsments,  and  b^ 
his  drill,  throbbing  occui-s  with  more  or  less  violence,  accompaniofl 
a  feeling  of  oppression  and  with  dilhculty  of  breathing,  and  this  I 
followed  by  a  sens^itioii  of  faint ness,  sickness,  or  dizziness,  he  has 
out  of  t]m  runks.  At  first  the  condition  ia  one  purely  of  functionul 
turbance  which,  though  rendering  him  unfit  for  the  duties  of  a  so 
does  not  interfere  with  his  gaining  his  livelihood  as  a  civilian/'  Ii 
cussing  tln.^  hite  Dr.  Moigun's  evidence  of  the  safety  of  athletic  piii 
tiffoi'dod  by  the  experience  of  Uidveiiuity  oars  during  the  yc-ars  1820-li 
Myers  properly  warns  us  that  these  were  men  picked  for  their  large  fi 
full  chests,  afid  exceptional  strength.  On  the  other  hand,  from  a 
experience  of  University  men,  I  must  say  that  considering  their  **  vn 
and  unguided  etlnrts  to  achieve  success*'  and  their  " ilbregulated  ei 
tion,"  the  ill  effects  are  surprisingly  small.  Many  are  the  **im' 
hearts"  (p.  821),  but  permanently  or  gi'avcly  injured  hearts  are 
or  none.  On  the  othi?r  hand,  I  agree  with  Myers  in  his  admonl 
to  **  men  who  have  settled  down  into  the  re^'d  business  of  life  who,  di 
their  nominal  periods  of  rest  from  their  daily  lalwnrs,  undertake  vii 
exercises  without  any  preliminary  training,  and  thus  throw  sucl| 
unex|^cted  strain  on  the  heart  and  l>lood- vessels  that  inste-ad  of 
functional  disturbance,  as  in  early  life,  they  sow  the  seeds  of  or^ 
diaea.sG."  Although  I  am  tempted  to  minimise  the  allegations  of  soi 
harm  to  the  emulous  yoiuig  men  (for  among  them  there  h  now  a  sol 
natural  selection,  the  woakher  taking  to  girls'  games,  such  as  lawn  tei 
hockey,  cycling,  and  the  like),  yet  I  cannot  enforce  too  strongljr 
warning  to  okler  men  who  are  not  in  the  casual  training  in  whic 
healthy  y^mths  are  constantly,  if  more  or  less  unsystematically,  engj 
Bcitr-iighting  among  themselves,  running  and  shouting  with  the  gaini 
others  when  not  themselves  at  work,  boimdi ng  up  and  down  long  flij 
of  sUurs,  scjirapering,  always  a  rainute  too  late,  to  lecture  or  chapel, 
are  always  moie  or  less  in  training,  and,  being  well  and  plainly  fvd 
devoid  of  care,  they  bear  what  the  elder  brother  cfinnot  l>air»  who 
to  his  work  in  a  stuffy  office  by  umlerground  rail,  loafs  to  his  club 
hansom,  dawdles  at  dinner-parties  and  At  Homes,  takes  bis  exea 
vicariously  by  watching  the  games  of  others,  and  spends  the  lave  ol 
time  with  his  feet  on  the  chimney-piece  with  the  eternal  cigarette  in 
moutlu  This  overfed  and  self-indulgent  person,  who  is  plucky  em 
when  needs  must,  is  surjiriscd  thai  he  goes  to  pieces  when,  on  his  moi 
holiday,  he  cnmpetes  witli  mountaineem  or  sportsmen  who  are  in  fit 
dition,  and  who  live  spiringly.  If  this  be  true  of  the  eldest  son,  wh^ 
the  father,  who  will  not  be  forgotU^n  but,  with  his  nervous  system  corn 
by  drudgery  and  caie,  is  determined  to  scorch  on  his  bicycle,  or  to 
the  Alps  with  any  of  them.  These  forcing  kinds  of  efibrt  it  is  which 
foi^  evil  far  more  than  ordinary  sports  by  field  and  stream,  which 
leiid  to  strain  of  the  heart. 
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One  of  our  jomiger  grafluates,  Pr.  M*Ovrthy,  has  recently  taken  up 
this  matter  of  soldier's  heart  in  an  exercise  for  liis  defl^ree.  Ho  oliUined 
his  materials  at  Netley.  After  stating  that  the  modern  valise  equipment 
is  loss  injurious  to  the  young  soldier  than  the  old  knapsack,  which  l»y  its 
cross  heltH  constricted  the  chest,  he  adds  that  the  malady  is  still  common 
enough  nevertlielcss,  Ho  was  al^lo  hi  a  short  time  to  collect  twenty 
cases,  and  also  to  examine  the  tirst  batch  of  twenty  soldiers  invalided 
from  the  campaign  on  the  Indian  frontier,  and  of  these  again  five  were 
found  to  ho  pitients  of  this  class,  though  not  included  in  his  scries. 

In  dealing  with  his  twenty  eases,  McCarthy  took  out  in  each  the  age, 
total  service^  the  trade  of  the  recniit  l>eforo  enlistment,  the  hahits  as 
to  tobacco  arnl  alcohol,  the  climati^a  of  foreign  service,  and  the  infectious 
and  other  diseases  which  he  might  have  undergone.  Fourteen  of  the 
men  were  in  in  fan  try  regiments,  three  in  the  Koyal  Artilleiy,  two  in  the 
cavalry,  one  in  the  Royal  Engineers,  At  the  date  of  examination  two 
wore  under  the  age  of  twenty-one ;  fomtoen  were  between  twenty-one 
and  twerjty  five  ;  four  were  of  twenty-five  ye^rs  and  oven  "Taking  the 
statements  of  the  men  m  true,"  the  average  amount  of  beer  conHumed 
daily  was  from  three  to  four  pints.  Other  alcoholic  drinks  were  taken 
but  occasional Jy.  The  average  amount  of  tobacco  was  three  to  four 
ounces  a  week,  the  tobacco  being  generully  twist  or  plug.  Twelve  had 
suffered  from  syphilisi ;  fifteen  from  malarial  and  other  tropical  fevers ; 
two  only  Irora  rheumatism  of  any  kind.  Some  of  the  men  figured,  of 
course,  in  more  than  one  of  these  categories. 

*' The  patients  state  that  white  not  exerting  themselves  they  feel 
quite  well  and  free  from  any  shortness  of  breath  ;  hut  us  soon  as  they 
begin  to  march  they  arc  troulded  at  once  with  a  throbbing  sensation  in 
the  chest ;  and  with  tins  there  is  ditiiculty  of  breathing,  ftjlloweil  in  some 
cases  by  faintness  or  giddiness.  Rest  may  relieve  for  a  time,  but  in  most 
cases  all  the  trouble  returns  shortl}*  after  returning  to  duty.'* 

On  the  other  hand,  many  men  (not  in  the  above  list)  have  the  disease, 
yet  state  that  it  has  never  been  of  any  inconvenience  to  them  whatever, 
"  In  fact,  many  cases  of  disordered  heart  have  been  detected  quite  by 
accident  while  going  through  the  usual  routine  examination,  when  soldiers 
come  into  hospitiil  for  other  complaints,  especially  malarial  fevers." 

To  take  the  sif^mpioms  in  detail : — Cardiac  pain  was  present  in  seventeen 
cases,  dyspncea  in  seventeen,  giddiness  in  six,  sleeplessness  in  five, 
nervousness  in  seven  cases.  Threo  cases  were  noted  in  \\hich  the  men 
were  unaware  that  there  was  anything  wrong  with  the  heart. 

rhf/ismd  ,mjns. — In  fom  teen  cases  the  pulse  was  regular  while  the 
patient  was  at  rest,  but  in  some  of  these  it  became  irregular  after  slight 
exertion  ;  in  the  remaining  six  it  was  irregular  even  when  the  men  were 
confined  to  their  beds.  In  twelve  cases  the  pulse  during  rest  was  below 
100  ;  in  six  it  was  between  100  and  115  ;  in  two  between  115  and  120. 
The  pulse  rarely  exceeded  120  when  the  man  was  at  rest,  but  would  always 
rise  very  rapidly  to  140  or  so  on  his  BWiiiging  the  arms  three  times  round 
the  head.     In  nearly  all  the  cases  the  pulse  was  of  abnormally  low  pressure. 
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The  area  of  cardiac  dulness  was  increased  in  fourteen  cases  ;  bt 
some  of  them  the  increase  was  so  slight  that  it  was  recorded  with  he 
tion.  In  all  the  cases  the  impulse  was  diffused,  and  in  many  the  \ 
was  displaced — in  two  cases  between  1  and  \\  inches  outside  the  ni 
line.  Abnormalities  of  the  cardiac  sounds  were  uncommon.  In 
cases  the  second  sound  was  reduplicated  at  the  base  ;  in  five  the 
monary  second  sound  was  accentuated  ;  in  six  the  first  sound  was  sh; 
in  three,  prolonged  and  booming;  in  four  cases  there  was  a  sys 
murmur  at  the  apex. 

Dr.  McCarthy  lays  stress  on  the  history  of  malarial  fevers  in  man 
these  men ;  he  reminds  us  of  the  evil  effect  of  fevers  on  the  car 
muscle,  and  urges  that  soldiers  recovering  from  these  fevers  should 
exempted  from  drills  and  other  manual  work  for  several  weeks  a 
discharge  from  hospital. 

Alcohol  is  the  next  cause  on  which  he  lays  stress ;  and,  as  to  toba 
he  says  that  men  smoke  more  in  the  tropics  where  they  loaf  more ; 
that  the  tobacco  is  bad  and  strong.  On  campaign  the  rations  also 
often  necessarily  short,  while  the  labours  are  excessive.  Finally, 
author  urges  that  tropical  heat  reduces  the  value  of  haemoglobin  in 
corpuscles  of  the  blood,  and  leads  to  anaemia.  If  in  this  condition 
soldier  is  called  upon  to  do  hard  muscular  work,  is  badly  fed,  and  may 
attacked  by  some  fever,  the  softened  and  flabby  heart  muscle  yic 
dilatation  occurs,  and  the  man  is  invalided. 

The  pi'ognosis  is  not  good  ;  in  the  majority  of  cases  the  patients  rel 
to  hospital  till  they  are  invalided  out  of  the  service.  The  author  fo 
the  difficulty  which  might  be  expected  in  tracing  the  men  thus  invalid 
However,  he  obtained  records  of  thirty  cases  of  men  discharged  from 
Nctley  Hospital,  and  his  impression  from  these  returns  is  that  in  m 
cases  the  soldier's  heart  ends  in  valvular  disease.  It  is  said  in  Cambri 
that  influenza  is  very  mischievous  in  lodging-house  keepers,  who  cai 
keep  their  beds  and  are  frequently  ninning  upstairs. 

As  in  various  parts  of  this  article  I  have  more  or  less  incident 
referred  to  cases  of  this  kind  as  they  occur  in  civil  life,  I  have  nothin 
add  to  this  careful  inquiry  of  Dr.  McCarthy.  I  have  already  said  i 
the  obstinacy  of  these  cases  is  remarkable.  Those  which  pass  the 
between  "  irritable  heart "  and  "  soldier's  heart "  rarely  end  in  recov 
but  in  permanent  dilatation  often  resulting,  sooner  or  later,  in  mi 
insufficiency.  I  have  only  to  add  that  these  cases  are  not  only  unrelic 
by  cardiac  gymnastics  (Nauheim  methods  and  the  like),  but  are  aggrav: 
by  such  means.  Although  muscular  exertion  is  the  determining, 
perhaps  an  indispensable,  cause  of  "soldier's  heart,"  yet  it  manife 
depends  also  upon  many  contingent  conditions. 

I  cannot  conclude  this  section  without  a  formal  opinion,  foun 
on  thirty  years  of  close  observation  of  heart  stress,  that  the  importanc 
muscular  effort  as  a  factor  in  cardiac  disease  has  been  much  exaggera 
I  have  shown  that  in  the  sound  adult  organism  the  effects  of  phys 
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stress  upon  the  heart  are  promptly  counteracted  by  equilibrating 
machinery,  and  especially  by  large  expansion  of  muscular  and  pulmonary 
areas.  Such  a  statement  as  that  made  three  years  ago  by  the  editor 
of  a  leading  medical  journal,  namely,  "  that  the  violent  strains  of  hard 
exercise  Ixide  in  the  end  the  certainty  of  premature  decrepitude,"  and 
that  "the  heart  can  only  perform  a  certain  total  measure  of  work,"  so 
that  "whether  this  be  done  by  a  rapid  or  a  slow  process  determines  the 
length  of  days  in  which  it  is  done,"  seems  to  me,  both  on  clinical  and 
physiological  evidence,  to  be  unjustifiable. 

The  clinical  story  of  strain  in  the  aortic  area  of  the  heart  will  find  its 
place  in  a  later  section. 

T.  Clifford  Allbutt. 

N.B, — For  references  the  reader  is  referred  to  the  list  on  page  d66. 


INJURIES  BY  ELECTRIC  CURRENTS  OF  HIGH  PRESSURE 

Since  electricity  has  come  to  be  so  widely  employed,  and  is  being 
increasingly  used  as  an  illuminating  agent  and  for  motive  power, 
accidents  of  varying  severity  have  been  frequent.  It  is  desirable, 
therefore,  that  we  should  bo  cognisant  of  the  effects  of  high  electrical 
currents  upon  the  human  body.  We  know  that  there  is  considerable 
danger  attendant  upon  the  generation  of  electricity,  and  we  look  to  the 
expert  electrician  to  adopt  measures  to  prevent  accidents.  During  the 
four  years  ending  1896  twelve  deaths  occurred  in  this  country  from 
electric  shock ;  and  when  we  add  to  these  the  many  lesser  accidents  that 
frequently  occur,  we  recognise  the  need  for  careful  precaution  wherever 
electricity  is  being  generated  and  distributed.  Many  of  the  accidents 
have  been  due  to  inadvertent  contact  with  exposed  parts  of  highly 
charged  metal  not  properly  insulated.  The  consequences  of  the  current 
thus  passed  through  the  body  vary  with  the  amount  of  current  entering, 
the  insulated  position  of  the  individual  at  the  time,  and  the  kind  of 
contact.  Such  conditions,  for  example,  as  standing  on  wet  earth,  the 
wearing  of  damp  boots,  and  a  moist  skin  tend  to  increase  the  effects  of 
an  electrical  current.  The  danger,  therefore,  is  not  one  simply  of  high 
potentiality  of  current,  but  of  current  plus  the  conditions  under  which 
it  has  been  received.  The  word  voltage  used  in  this  article  is  synony- 
mous with  "  pressure "  as  used  by  the  Board  of  Trade,  and  with  the 
"  electromotive  force  "  of  the  text-books. 

It  is  difficult  to  say  what  voltage  is  fatal  to  man.  Speaking  in  terms 
of  voltage  Dr.  W.  S.  Hedley  says  that  1000  to  2000  volts  will  kill.  In 
America,  where  electricity  was  adopted  as  the  official  means  of  destroying 
criminals,  a  current  of    1500    volts  has  been  regarded  as  capable  of 


eflfects  are  proflucrd  ,at  flio  momont  of  the  entmnee  into  tun\  exit  of 
currents  from  the  1khJ>%  ami  that  these,  therefore,  tare  poricKls  of  (i:uijL;Lr. 
Hedlcy,  in  suppartini;  the  opinion  ihat  the  (juardity  of  electrtcity  passed 
determines  the  aniouiit  of  eleetrolytic  action  iimi  physiological  effect, 
considei's  that  more  pain  is  felt  the  lii^her  the  electromotive  force,  even 
when  the  current  is  the  same.  One  element  entering  into  the  causation 
of  pain  is  the  local  nation  of  the  accuniulatt'd  products  at  the  point  of 
contact  ctmse«jUt*nt  upon  electrolytic  dcecnnpositiuns,  and  the  relative 
resistances  between  the  electrodes  and  the  di liferent  layers  of  the  skin. 
The  individual  through  whoso  body  there  is  jiassing  an  electric  curicnt 
of  not  too  high  potentiality  generally  exfK^riences  jmhi,  but  sonic  of  this 
must  bo  due  to  the  extreme  contniction  of  his  muscles  i]tnte  apirt  from 
the  influence  of  any  products  of  electrolysis.  If  there  be  no  injmcdiate 
losa  of  consciousness,  terror  may  c4iuso  him  to  faint.  The  memory  of 
this  plays  no  small  part  in  the  Bul)sei|uent  development  of  nervous 
symptoms.  Once  liberated,  the  pfitient,  as  a  rule,  is  soon  well  again, 
but  there  are  instances  on  record  where  for  many  months  after  exposure 
to  the  current  there  was  cora|>laint  of  ill  defined  pains  and  headache 
which  reciuTed  with  electrically  disturbed  conditions  of  the  atmosphere, 
and  of  a  form  of  tjersistent  nervousness  which  was  rather  the  result  of 
the  mental  than  of  physical  Khock. 

Arwthcj*  consequence  of  the  exposure  to  high  electric  currents  is 
burning.  That  ftortion  of  the  surface  of  the  bwly  vv  hich  has  accident^illy 
been  brought  into  contact  with  the  charged  meUd  may  become  black 
and  charred,  the  peculiarity  of  such  a  wound  being  that  it  is  sometimes 
deep  ami  apt  to  sloughy  and  that  while  the  burned  part  is  insensitive  to 
pain  the  surrounding  tissues  are  extremely  sensitive.  If  the  skin  at  the 
time  of  contact  was  moist  so  ranch  more  severe  is  the  burning.  If  a 
current  sufficient  to  pr<xluce  this  severe  local  burning  |>asa  through  t!ie 
liody,  fatal  results  are  the  more  probable  ;  but  if  the  current  nierely 
pfiss  locally,  as  from  the  hand  to  the  wrist,  for  instance,  the  damage 
will  probably  he  load  only. 

When,  therefore,  the  pressure  has  been  high,  the  contact  good,  and 
conditions  of  resistance  slight^  the  patient  may  at  once  be  remlered 
unconscious,  or  be  suddenly  killed.  Thus  stricken  by  a  powerful  current 
a  man  suddenly  falls,  or  he  is  thrown  a  distance  of  several  feet  before 
falling.  A  peculiar  cry  is  involuntarily  uttered,  especially  when  the 
contfict  is  broken,  which,  in  electncal  generating  st^^uions,  for  example, 
at  once  attracts  workmen  to  the  spot  where  their  comrade  is  lying, 
pale,  or  slightly  cya nosed  and  pulseless,  apparently  dead,  and  with 
mucus  escaping  from  his  mouth  and  nose  ;  now  and  then  a  feclile  and 
gasping  respiration  is  observed,  but  he  lies  helpless,  his  pupils  keep 
dilating,  and  uidess  artificial  respiration  is  at  once  resorted  to,  and  some- 
times even  then,  death  is  ine\'itahle.  There  is  something  appalling  in  the 
extreme  suddenness  and  severity  of  the  shock  in  these  cases,  towards 
which  the  unexpectedness  of  the  accident  possibly  contributes  largely. 

Cause  of  death. — In  conjunction  with  Df*  E.  A*  Bokm  1  underiook 
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a  series  of  experiments  in  the  Physiologieiil  Lalirjnitory  of  the  Newc 
College  of  Medicine  upon  anfesthctised  dogs,  witli  the  view  of  ascerta] 
the  cnnse  of  death  by  electric  shock,  and  of  testing  the  means  of  resui 
lion  (7),  Two  opinions  iire  held  by  the  profession  :  (i.)  that  death  u 
such  circnni  a  Unices  is  duo  to  respiratory  aiTcst ;  (ii.)  thut  it  is  coiiseql 
npon  sudden  cessation  of  the  heart's  beat.  By  placing  dogs  under 
inthietice  of  ether  we  were  able  to  take  a  tracing  of  the  arterial  pra 
and  respiratory  movements,  and  tbcreliy  to  record  the  effects  of 
electric  ctUTents  passed  into  the  body.  Immediately  on  making  coi 
the  animal  is  thrown  into  an  attitude  of  opisthotonos,  its  muscles  be( 
extremely  rigid,  and  as  a  conscfpiencc  the  lever  recording  rcspira 
movement  is  suddenly  and  violently  thrown  up,  whilst  the  other,  w 
traces  the  arterial  pressure  and  hear  I- beats,  suddenly  rises  owing 
general  arterial  constriction,  and  falling  shortly  afterwards  oscillates  rapi 
but  within  a  narrower  range.  On  breaking  the  current  the  respinil 
becomes  deeper  and  quicker  than  before  the  shock,  and  in  the  coursi 
a  few  sec(mds  the  breathing  and  the  beat  of  the  heart  return  to 
normal.  When  the  current  prove<l  faUil  there  were  the  same  iul 
respiratory  and  general  muscular  spasm,  and  a  sudden  riso  of  artel 
pressure  followed  by  an  immediate  fall ;  one  or  two  qiiivering  osciUati 
of  the  lever  mark  the  arteri^d  tracing,  and  then  all  at  once  a  further 
complete  fall  of  the  lover  follows,  indicating  that  the  heart  has 
to  beat.  Respiration  deep  and  spontaneous  may  continue  for 
seconds,  or  oven  for  a  few  minutes  after  the  heart  has  ceuse<l  to  b( 
The  experiments  invariably  showed  that  in  electric  shock  the  di 
was  cardiac  and  not  respiratory.  Other  steps  wore  taken  to  confirm 
opinion,  notably  by  listenijig  to  the  heart  of  the  animal  with  the  stel 
scope  as  the  current  entered.  If  the  current  w*ere  insutHcient  to  kill 
dog  the  heart's  beat  was  momentarily  delayed  and  then  quickened, 
cardiac  sounds  being  well  maintained ;  hut  %vhen,  on  the  other  han4 
current  of  higher  potentiality  was  employed,  the  sounds  of  the  heart  W( 
cease,  immediately  or  very  shortly  aft^r  contact.  Respiration  deep 
rhythmic  might  continue,  but  if  no  treatment  were  adopted  the  cajt 
sounds  w^ould  not  return  ;  increasing  pallor  would  gradually  st«al 
the  whole  sm-face  of  the  l>ody,  the  pupils  meanwhile  dilating,  and  mi 
being  forcibly  driven  from  moiith  and  nares.  By  exposing  the 
other  anaesthetised  dogs,  and  inserting  a  canula  into  the  tmchea 
eaiTy  on  artificial  respiration,  Bolam  and  myself  had  ocular  demonstral 
that  it  was  the  heart  w^hich  was  primarily  arrested  in  death  from  el 
shock,  and  not  the  breathing.  Dr,  A,  M,  Bleile  (3),  Professor  of  Phy 
logyi  Ohio  State  University,  in  a  paper  read  before  the  American  Instr 
of  Electrical  Engineers,  Niagara  Falls,  N.Y.,  June  27th,  1895,  states  t 
"death  in  electric  shock  is  really  due  to  the  fact  that  the  current 
duces  a  contraction  of  the  arteries  through  an  influence  on  the  nerw 
system,  and  that  this  constriction  of  the  arteries  throwi  in  8tie| 
mechanical  impediment  to  the  flow  of  the  blood  as  the  heart  is  unable 
overcome^  and  that  where  drugs  are  given  to  counteract  this  effect^  mi 


larger  closos  of  electricity  can  be  borne,"  As  to  the  constricted  .*itate  of 
the  art*?nes,  we  ourselves  fouiKl,  with  Bleile,  that  if  Jiitiito  of  amyl  were 
inhaled  by  an  animal  before  the  electrical  experiment  nnich  stronger 
currents  could  be  borne.  My  results^  then,  and  those  of  Dr.  Lewis  Jones 
likewiscj  are  opposed  to  those  of  D' Arson val,  who  attributes  death  to 
asphyxia. 

Morbid  anatomy,— There  is  usually  welbmarked  rigidity  of  muscles. 
The  skin  may  or  may  not  show  any  signs  of  burning  or  of  eschars  ;  it 
may  be  pido  or  li\^d.  The  alj^lominal  viscera  aod  large  veins  are  usually 
d«*eply  congested.  The  heart  is  usutdly  flaccid  :  sometimes  the  right  side 
is  tbucid  while  the  left  is  hard  and  tense.  The  right  aiuicle  and  ventricle 
are  considerably  distemlerl  and  are  filled  with  dark  fluid  bkjod  ;  the  left 
auricle  is  generally  in  moderate  distension  and  contains  fiuid  blood, 
whilst  the  left  ventricle  is  firm  and  almost  empty.  The  lungs  present 
nothing  abnormal ;  they  may  l>e  slightly  congested  or  at  places  show 
ecehymoses,  particularly  if  artificial  respiration  has  l>een  attempted. 
The  brain  and  spinal  cord  are  congested,  but  are  otherwise  normal.  I 
have  seen  it  stated  at  a  coioner's  iiicpiest,  a  diagnosis  wns  based  upon  the 
iissertion,  and  the  corresponding  verdict  of  the  jury  returned,  that  in  death 
from  electricity  the  blood  is  fluid  and  not  coagidated  after  death.  This 
is  too  sweeping  a  statement,  and  not  quite  conecL  In  most  cases,  it  is 
true,  the  Idond  is  found  fluid  iifter  death,  but  in  some  of  our  experiments 
we  found  coagula  in  the  right  side  of  the  heart,  and  occasionally  some  of 
the  large  veins  were  blocked  by  dense  dark  clot — particularly  when  the 
autopsy  was  made  twcnty-fotir  to  thirty  hotirs  after  death.  It  is  main- 
tained that  on  spectroscopic  examination  the  oxyhit'moglobtn  of  the  blood 
is  reduced.  If  a  strong  solution  of  blood  is  examined,  only  one  broad  band 
may  be  observed  in  the  spectrnm,  and  it  appears  at  first  sight  as  if  this 
were  due  to  reduced  hasnn>gloliin  ;  but  %vhere  the  spectrum  is  very  care- 
ful ly  scrutinised,  and  particularly,  too^  when  the  solution  of  blood  is 
further  weiikened  by  the  addition  of  water,  two  distinct  Imnds  of 
oxyhirraoglobin  can  be  clearly  discerned.  It  would  appear,  therefore, 
that  the  bhjixl  contains  both  ox y haemoglobin  and  reduced  haemoglobin. 
The  blood  on  microscopical  examination  shows  very  marked  crenation  of 
its  coloured  corpuscles.  The  pupils  were  invariably  found  widely  dilated 
immediately  after  death. 

Treatment. — Persons  who  have  received  only  a  slight  shock  and  who 
have  not  been  rendered  unconscious  require  no  special  treatment.  The 
effects  almost  immediately  pass  away,  and  should  any  nervous  symptoms 
remain  they  must  be  treated  on  general  principles.  For  any  burns  or 
wounds  ordinary  surgical  remedies  will  avail.  It  is  to  the  treatment  of 
persons  who  have  been  exposed  to  high  electrical  currents,  and  who  are 
apparently  dea<l,  that  the  following  remarks  apply.  D'Arsonval  ( 1 ),  believ- 
ing the  mode  of  death  to  be  akin  to  asphyxia,  recommended  artificial 
respiration,  and  of  all  modes  of  treattnent,  quite  irrespective  of  whether 
the  death  has  proceeded  from  failure  of  the  respiratory  centre  or  of  the 
heart,  I  know  of  no  treatment  more  likely  to  be  beneficial  than  artificial 
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respiration,  systematically  carried  out  by  Sylvester's  method,  and  c 
tinued  for  half  an  hour  or  longer.  Bolam  and  myself  have  tw 
succeeded  in  resuscitating  a  dog  whose  heart  had  ceased  beating,  once 
thirteen  minutes,  and  on  the  second  occasion  for  eight.  The  heart,  wh 
was  exposed  to  view,  had  become  rapidly  distended  so  as  to  bulge  out  i 
pericardium,  and  had  become  perfectly  motionless  after  having  paa 
through  a  stage  of  fibrillary  tremor ;  but  by  persisting  in  artifi( 
respiration,  aided  by  the  occasional  spontaneous  inspirations  which  fr 
time  to  time  occiu'red,  and  the  rhythmic  traction  of  the  tongue,  \ 
contents  of  the  right  side  of  the  heart  were  gradually  aspirated  into  a 
through  the  lungs,  auricular  beats  were  re-established,  at  first  irregula 
and  feebly ;  gradually,  however,  they  became  stronger  and  passed  o^ 
into  the  ventricle,  so  that  after  thirteen  minutes,  during  which  the  hei 
was  apparently  irresponsive,  we  had  the  satisfaction  of  seeing  the  norr 
beat  of  the  organ  restored,  the  pulmonary  and  systemic  circulation 
established,  and  life  return.  Too  often,  however,  the  sufferer  is  kili 
outright.  Rescuers  on  approaching  the  injured  must  beware  lest  t 
current  be  not  broken. 

Thomas  OLi\TaL 
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ENDOCARDITIS 
I.  Acute  Endocarditis 

Definition  and  Classification. — By  endocarditis  we  mean  inflammati 
of  the  endocardium  or  lining  membrane  of  the  heart.  The  infla 
mation  affects  principally  and  often  exclusively  the  valve  segments 
the  endocardium  (valvular  endocarditis),  but  other  parts  of  the  en< 
cardium  may  be  affected  also  (mural  endocarditis).  Both  clinically  a 
pathologically  we  distinguish  between  acute  and  chronic  endocardit 
The  acute  form  is  again  divided  into  benign  or  simple  and  malignant 
infective  endocarditis.  Of  the  chronic  form,  likewise,  we  distinguish  t^ 
kinds, — one  which  is  the  result  of  acute  endocarditis,  and  the  other  t 
retractile,  fibroid,  or  sclerotic  form,  which  results  from  arterio-sclerosis 
atheroma. 

In  this  article  we  shall  consider  acute  endocarditis ;   chronic  enc 
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carditis,  giving  rise  to  the  majority  of  socalled  valvular  affections  of  the 
heart,  will  be  dealt  with  hereafter, 

Aeute  endocarditis. — In  the  article  on  Infective  Endocarditis  I  have 
already  consideretl  the  ditiit^ulty  of  seimratiiig  siinple  from  infective 
endocaixlitis*  In  both  forms  micro-orgaidsms  have  been  fuund  in  tho 
art  octet  I  valves,  thongh  only  in  the  iiifcL-tive  form  ilo  tliey  play  an 
essential  part,  SsO  far  as  symptoms  are  coneenied.  While  the  two  kijids 
have  many  features  in  common,  in  others  they  difter ;  and  ns  the 
difFerence  is  often  essential  we  follow  the  custom  and  eonsi^ler  the  two 
kinds  separately. 

Acute  simple  ENt>ocARDtTis, — (Syn.  :  Bmign,  Papillanj,  Fomcose, 
Eht'ttmtitiC  Eiitloairdith. ) 

Causation. — -By  far  tho  largest  number  of  cases  occur  with  (a)  amiU 
rheunmlic  arthniia,  hence  by  some  authoi-s  the  name  acute  rheumatic 
endocarditis  is  given  to  the  disease,  It-s  frequency  in  acute  rhenmatism 
is  ditl'erently  ei>tim;ited  by  different  authors;  and  this  is  readily  to  be 
tUHlcrstooil,  for  in  many  cases  the  symptoms  of  endocarditis  may  be  so 
slight  as  to  escape  detection  ;  or  again  persons  recovering  from  acute 
rheumatic  arthritis  may  show  signs  which  simuhite  those  of  endocarditis, 
and  yet  are  due  only  to  some  functional  derangement  of  the  heart  The 
most  trustworthy  ob8er\'atio»is  on  this  subject  are  those  in  which  a  liu^ge 
number  of  cases  of  rheumatic  arthritis  have  been  kept  under  observation, 
and  their  after  history  watched  for  some  time.  Sibson  analysed  325 
eases  of  acute  articular  rheumatisni  which  he  observed  diirint;  fifteen  years 
at  St.  Mary*a  Hospital,  and  found  tliiit  in  79  there  was  no  endocarditis; 
in  63  eniloeai'dilis  was  threaten e<l  ;  in  1  3  endocarditis  was  probable  ;  in 
107  endocarditis  was  present  without  pericarditis;  in  54  there  was  endo- 
pencarditis ;  in  6  there  was  ]iericarditis  without  endocarditis;  in  3  there 
Wiis  pericarditis  with  doubtful  endocarditis. 

The  proportion  given  by  other  observers  is  somewhat  less :  the  mean 
of  the  numbei^  given  by  older  and  more  lecent  writers  amounts  to  20-23 
per  cent. 

Of  other  noteworthy  facU  which  have  been  made  out  regarding  the 
relation  of  rheumatism  and  endocarditis  we  may  note  : — 

(i.)  That,  in  connection  with  iheuniatism,  endocarditis  occurs  more 
frequently  in  children  than  in  adults.  Dr.  V.  West  estimated  its  incidence 
at  01 '3  per  cent;  Fuller  about  C6  per  cent;  and  some  authors,  such  as 
Cadet  and  (lassicourt,  give  as  high  a  ijcrccntago  as  HO  per  cent. 

(ii.)  The  first  attack  of  acute  rheumatism  is  more  often  followed  by 
en<iocarditia  than  the  subsequent  attacks. 

(iii.)  Endocarditis  may  accompany  mild  as  well  as  severe  atbieks  of 
acute  rheumatism.  Sibson  (he,  dL  p.  1  tiU)  statCi^  the  more  severe  the 
rheumatic  attack  the  greater  tlie  tendency  to  enthx-ardial  inHanamalian  ; 
but  this  is  not  the  opinion  of  other  observers,  and  in  children  es|K)cially 
we  see  mild  attacks  of  rheumatism  followed  by  endocarditis.  [Fith  art. 
"Acute  Rheumatism  in  Childhood/'  vol  iii.  p.  42.] 
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(iv.)  The  physical  signs  of  endocarditis  usually  appear  early  in 
attack  of  rheumatism.  Sibsou  in  about  one-fourth  of  his  cases  not 
the  presence  of  a  systolic  bruit,  which  he  looked  upon  as  characteristi 
endocarditis,  at  the  end  of  the  first  week  of  the  rheumatic  fever,  an< 
two-thirds  at  the  end  of  the  second  week.  Sometimes,  however, 
signs  of  endocarditis  appear  much  later,  though  probably  in  many  of  tl 
cases  the  endocardial  affection  had  existed  some  time  before  it  gave 
to  physical  signs.  The  endocardial  affection  may  precede  the  rheum 
attack  by  several  days. 

(v.)  Rheumatic  fever,  or  acute  polyarthritis,  is  the  disease  above 
others  accompanied  by  endocarditis  ;  but  occasionally  endocartlitis  i 
follow  monarticular  rheumatism  and  chronic  rheumatism.  Gonorrh 
rlieumatism  stands  in  close  relation  to  infective  endocarditis,  though 
benign  form  may  follow  definite  attacks  of  gonorrheal  rheumatism. 

(vi.)  The  endocarditis  dependent  on  rheumatism  most  frequently  afi) 
the  mitral  valve  ;  the  aortic  valve  less  frequently,  and  the  right  sidi 
the  heart  in  very  exceptional  cases  only. 

(vii.)  The  pathogenesis  of  what  we  may  call  the  meta-arthritic  eu 
carditis  cannot  be  determined  as  long  as  our  views  on  rheumatism  arc 
indefinite  as  they  are  at  present  The  endocarditis  cannot  be  looked  uj 
either  as  a  mere  complication  or  as  a  sequel  of  rheumatism  ;  it  is 
integral  part  of  the  disease.  As  most  pathologists  look  upon  rheunu 
arthritis  as  an  infective  and  most  likely  a  micro bic  disease,  the  poison 
whicli  chiefly  attiicks  fibrous  structures,  the  endocarditis  may  be  regan 
as  a  localisation  of  the  rheumatic  poison  in  the  fibrous  tissue  of  the  val 
of  the  heart.  In  some  few  cases  the  same  micro-organisms  have  b< 
found  both  in  the  effusion  of  the  inflamed  joint  and  in  the  inflammat< 
deposit  of  the  cardiac  valves.  As  in  other  microbic  affections,  so  proba: 
here,  the  lesions  are  due  to  some  toxic  product  of  the  microbe  circulat 
in  the  blood,  as  is  the  case  in  other  infectious  diseases ;  to  wit,  di}>hthe] 
cholera,  and  epidemic  influenza ;  and  if  so,  the  absence  of  mic 
organisms  from  the  deposits  is  quite  intelligible.  As  the  opportunity 
examining  the  valve  often  does  not  arrive  until  the  endocarditis  1 
become  clironic,  the  absence  of  all  micro-organisms,  even  if  the  disease 
microbic,  is  not  astonishing ;  for  this  negative  condition  occurs  in  cert 
other  diseases  which  are  undoubtedly  microbic. 

(/>)  Cliorea. — Endocarditis  is  frequently  met  with  in  persons  vi 
have  had  chorea  ;  and  in  fatal  cases  of  chorea  inflammatory  deposits 
the  valves  are  almost  invariably  found.  Thus  Sturges  (24)  coUeci 
statistics  of  80  fatal  cases,  and  in  only  5  of  these  were  the  heart  val 
normal.  Reymond's  figures  bear  out  the  same  rule.  As  regards  i 
frequency  of  endocarditis  in  chorea  authors  differ  considerably  ;  and, 
the  endocarditis  may  not  reveal  itself  till  years  after,  the  exact  p 
portion  is  not  easily  made  out.  In  many  cases  of  chorea  a  murmur  dd 
be  due  to  functional  disturbance  and  not  to  endocarditis;  or,  on  t 
other  hand,  as  seen  in  some  fatal  cases,  endocarditis  may  be  present  a 
give    rise    to    no   physical   signs.     O^lcr   states   that   of    554    cases 
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chorea,  at  the  Infirmary  for  Diseases  of  the  Nervous  System,  170 
presented  heart  miirmiirs ;  of  thi^sCj  in  149  the  murraur  was  apical, 
in  21  basic.  Of  449  CEises  reported  to  the  Committee  on  Collective 
InvestigJition  of  the  British  Medical  Association,  113  hud  heart  mnrmurs  j 
how  many  of  these  were  fimctiuiiHl  ami  how  many  orf^anic  it  is  impossible 
to  estimate  \  a  basic  iimrmnr  is  heard  much  oftener  in  purely  functional 
cases,  yet  an  apex  bndt  may  be  present  from  various  causes  without 
the  existence  of  endocarditis.  More  trustworthy  results  are  obtained 
if  the  subsequent  history  of  persons  having  had  chorea  is  t^ikcn,  an 
estimate  which  has  been  made  by  several  observers.  Dr.  Stephen 
Mackenzie  examined  33  patients  at  periods  varying  from  one  to  five 
years  after  the  attack  of  chores*,  and  noted  signs  of  undi*ul>ted  heart 
disciLse  in  606  per  cent ;  Donkin  in  40  per  cent:  Osier  out  of  140  cases 
found  the  he<irt  normal  in  51  ;  in  17  there  %vas  disturbince  which  might 
reasonably  be  looked  upon  as  functional,  and  in  72  cases  {5 If  per  cent) 
there  were  signs  of  organic  heart  lesion  :  it  may  be  noted  that  only  in  25 
of  these  72  cases  was  tlu^re  a  history  of  acute  arthritis. 

Nothing  more  definite  can  he  made  ont  concerning  the  relation  of 
chorea  to  endocarditis.  So  many  cases  of  cliorea  show  signs  of  acute 
rheumatism  dnring  the  course  of  the  attack,  or  are  followed  b)-  an  arthritic 
affeetion  having  all  the  characters  of  acute  rheumatismj  that  the  endo- 
carditis  has  been  regarded  as  a  manifestation  of  the  rheumJitism  only  ;  yet, 
as  will  be  seen  from  the  figures  given  above,  in  many  eases  uhere  heart 
murmurs  were  notc^l  there  was  no  history  of  acute  arthritis  ;  and  this  is 
also  noticed  in  fatal  eases  of  chorea,  in  which  eridoearditis  is  almost 
invariably  found.  The  repc*rt  of  the  Collective  Investigation  Committee  of 
the  British  Medical  Association  gives  of  a  total  of  439  cases  of  chorea  97 
with  a  rheuuKitic  history  (about  22  per  cent).  Statistics  on  this  suliject, 
however,  are  not  of  great  use,  as  the  joint  pains  occurring  in  chorea  are 
not  always  due  to  rheumatism  ;  and,  especially  in  the  severe  cases,  are 
probably  duo  to  a  septic  condition.  ^Ve  must  note^  however,  that  in 
children  the  joint  atlcctitms  in  rl^eumatism  may  he  very  slight.  I  cannot 
therefore  agree  with  Koger  that  chorea,  i-heumatism,  and  endocaniitis 
are  three  terms  of  one  and  the  same  pathological  scries;  though  un- 
doubtedly in  a  good  many  cases  endocarditis  and  rheumatic  arthritis, 
with  other  signs  of  a  rheumatic  diathesis  (tonsillitis,  fliibcntaneous 
nodules,  erythema,  profuse  acid  fie rspi ration,  etc.),  complicate  chorea. 
As  yet  there  is  no  proof  or  evidence  that  chorea  is  due  to  minute  cerebral 
embolisms  of  microbic  nature  ;  moreover,  the  form  of  endocarditis 
we  notice  in  chorea  is — in  by  far  the  largest  number  of  cases — of  the 
benign  or  verrucose  and  not  of  the  malignant  nature,  in  which  latter  the 
microbe  plays  the  important  part.  We  can  but  surmise  that  chorea, 
by  weakening  the  system,  and  exercising  some  deleterious  effect  on  the 
heart  valve,  acts  only  as  a  predisposing  agency. 

(r)  Acute  endocarditis  may  be  associated  with  the  acute  zf/moiic  fer^s. 
Among  these  scarlet  fever  occupies  the  first  place.  Often  we  have, 
before  the  occiurence  of  the  endocarditis,  pains  and  slight  swelling  of 
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a  joint,  which  arc  apiJureTilly  rheumatic  ia  naturo  ;  thus  hei-6 
the  rhtmmatic  poison  is  the  cause  of  the  en dociin litis.  Some 
however,  look  upon  the  arthritic  symptoms  as  an  outcome  of  the 
fever  tuxin,  and  upon  the  endocarditis  as  the  result  of  the  actioii 
same  toxin  on  the  ondocardinriL  In  the  other  acute  fevers, 
typhoid,  lueaslci?,  small-pox,  diphtheria  or  nialarijt,  endocanlitis  is 
rare  complication,  l*uenmoniLi  is  more  often  dissociated  with  i 
endocaixiitis  ;  and  the  samt^  is  the  case  with  erysipelas,  with  pi 
and  septic  diseases  generally,  and  with  gonorrhoea. 

(f/)  In  cases  of  acuU  and  chronic  tuberculosis  we  meet  with  endc 
occiisionally.  Are  wo  to  look  upon  such  cases  as  belonging  to  the  t 
ty|>c  of  endocarditis,  or  do  they  belong  to  the  benign  form,  the  i 
b:ici litis  acting  as  a  remoter  cause  ?  It  innst  he  jioted  that  in  a  f& 
the  tubercle  bacillus  has  bceti  fotuid  (2)  in  the  valve  deposits  ;  at»tl 
cases  of  acute  miliary  tul»erculosis  vegeUitions  on  the  heart  rd 
recent  origin  have  Tieen  observed.  I  remember  in  a  cbilcK  w*ho  dii 
general  acute  tuljerculosis,  that  the  pericardium  was  found  stttd^ 
over  with  miliary  tubercle  ;  and  the  mitral  valve  showed  deposit* 
proved  to  be  massesi  of  fibrin  and  leucocytes,  and  coritaintvj  ti 
bacilli.  In  this,  and  probalily  in  a  good  many  other  cases,  the  endoti 
is  of  a  specific  naturCj  and  therefore,  as  pu^t  of  the  gcnend  disease,  t 
to  infective  emlocarditis  ;  how  far,  however,  this  applies  to  all  cases 
valve  depo^iits  are  found  in  persons  who  have  died  of  tiibercul 
only  be  settlcLl  by  a  microscopic  examination  of  these  masses* 
the  old  view  that  phthisis  and  heart  disease  are  antagonistic 
strictly  true,  yet  it  is  rare  to  meet  with  either  acute  rheumatic  a| 
or  vahndar  alfections  of  the  heart  in  jiersons  suffering  from  jihthid 

(i")  Sffphfli^  att^acks  the  myocardium  and  the  endoeardinm  ; 
former  it  causes  endo-  and  periarteritis  with  tracts  of  fibrous 
the  midst  of  the  myocardium,  or  it  may  lead  to  granular  dcfwsii 
the  latter  case  valvular  disease  may  result  from  arterio-sclerosis,  of 
syphilis  is  une  of  the  remoter  causes ;  that  acute  en*locanlitis  is  e 
to  the  syphilitic  virus  is  verv  doubtful.  Chronic  cndocaixlitis  of  sy 
nature  does  occur,  but  is  a  very  rare  occurrence  (8). 

(/)  Of  other  causes  of  chronic    endocarditis  we  may  mentii 
and  Bright's  disease. 

Gofit. — Several  eases  are  on  record  (6,  3,   9)  in  which   end* 
processes  showing  the  presence  of  unite  of  sodium  crystals  w«re  fo 
persons  affected  with  gout. 

In  Bntjhf:i  dmtisc  we  nftcn  find  chronic  valvular  heart  affectii 
artcrio-sclcrosis,  yet  occiisionally  it  may  b6  asaaciated  with  acute 
carditis  (15,  121,  7). 

(if)  Irotimuthm, — Several  cases  have  been  recorded,  amongst 
hy  CHHord  AUlintt  and  litten,  where  jill  the  signs  of  endcM 
followed  a  ijlow  or  fall  on  the  chest.  Litten  tabulated  the  m 
cases  atid  fidded  two  more.  The  endocarditis  is  most  likely  du 
rupture  or  injury  to  the  valve ;  how  readily  endocai*ditLs  is  set 


suuh  nn  injury  is  proved  hy  tho  cvperiments  of  Koseiihach  und  others, 
wboj  on  injuring  the  vnlvo  in  animals  liy  iritioducing  a  ii»c  wire  throtigU 
tho  carotid,  noticed  distinct  cndotiirditis  to  follow  after  a  few  days. 
Roy  and  Adami,  on  lightly  liguturing  the  aorta,  and  thus  increas- 
ing the  blotxl  -  pressure,  prmluced  oxiema  of  tho  valves  and  cell 
exudation. 

Tliat  infective  endocarditis  may  be  occasioned  liy  an  injury  I  have 
already  suited  in  my  article  in  vol  i.  p.  632.  The  cases  cited  by 
Allbutt  and  Litten  were  c;J9^2S  of  benign  endocarditis,  some  aflfecting  the 
mitral  valvo  and  proilucing  stenosis,  and  others  the  aortic  valvo  ;  in  some 
of  the  caRCs,  however,  the  connection  between  the  traumatism  and  the 
endocai'ditis  was  not  SMtisfactoiily  ostjiblished. 

(h)  Endocarditis  without  any  apparent  cause,  and  occurring  as  an 
idiopathic  dise;ise,  has  been  described  by  some  authors.  Such  an 
occurrence  is  <piitc  possible,  yet  it  must  be  extremely  rare;  and 
probal>ly  the  endocarditis  is  in  Buch  cases  tho  outcoTuo  of  acute  rheuma- 
tism, for,  as  often  happens  in  chiklren,  the  joint  affection  may  be  quite 
insignificant. 

Other  etiological  factors  relate  chiefly  to  (ujf.  It  appears  that 
endocarditis  occurs  most  frequently  between  the  ages  of  15  and  40;  it 
is  rare  in  old  peoiile,  in  whom  valvular  lesions  are  mostly  duo  to  an 
atheromatous  process  ;  it  is  not  rare  in  children,  as  already  observed  by 
West,  who  noticed  it  71  times  in  122  case^  of  heart  disease  (see  also  on 
the  subject  Dr.  Cheadlc^s  article  in  vol  ii.  of  this  Sf/,^trm,  p.  42),  In 
very  young  children,  however,  the  affection  is  rare  ;  in  them  pericarditis 
is  more  often  found  than  cndoearditis. 

Ftrtal  rndonfrilitis  is  by  no  means  a  rare  afTection.  It  may  occur  with 
or  ^\ithout  congenital  anomalies  of  the  heart.  As  is  well  known,  the 
right  .side  of  tho  heart  is  generally  afTceted  in  the  fcetus;  but  according 
to  the  observations  of  Ranch  fuss  stenosis  of  the  aorta  occurs  as  frequently 
as  stenosis  of  the  puhn^niary  artery;  and  he  comes  to  the  conclusion  that 
when  there  is  no  co7igenital  mjil  format  ion  of  the  heart,  the  left  side  is  as 
frequently  aflected  as  the  right.  A|)art,  then,  from  the  anomalies  which 
predispose  to  rjght-sided  entiocarflitis,  other  factors  are  in  play  which 
deterraino  the  frerpiency  of  right  sided  endocarditis,  as  compared  with 
its  rarity  in  extra-uterine  life.  Such  factors  are  the  thiekness  of  the 
right  ventricle,  the  increased  pressure  to  which  it  is  exposed,  anel  the 
absence  of  pulmonary  respiration,  which  causes  such  a  diflercnce 
between  the  l)lood  of  the  right  and  left  sides  of  the  heart  after  birth  ; 
especially  as  regards  the  amount  of  oxygen.  Klehs,  who  was  one  of  the 
first  to  attribute  all  forms  of  endocarditis  to  micro-organisms,  gives 
another  explanation  ;  n«imely,  the  direct  infection  of  the  right  side  of  tho 
heart  througli  the  blood  coming  from  the  placenta.  Recent  observations 
have  shown  that  micro-organisms  do  not  readily  pass  through  the 
placenta  :  but,  if  the  micro-organisms  do  not  pms^  the  toxic  substances 
produced  by  theoi  may  do  so,  and  thus  give  rise  to  inflammatory  deposits. 
Foetal  endocarditis  cannot  well  he  recognised  before  birth,  and  may  be 
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undetectot]  fur  yenrs  after  birth.     The  fcetal  right-sided  endoourditij 
principally  the  pultnonarj  valves — often  when  there  is  already  ob^i 
or  stricture ;    occasionally  the  tricuspid  valve  only  :    similarly »  la 
foetal  endocanlitis  more  frequontly  afiects  the  aortic  valve  with  or 
coutraction  of  the  lumen  of  the  aorta,  and  the  miinil  valve  only  occiis; 

Finally,  endocai\litis  may  be   secondary,  being  au  extensiou 
afTection  either  of  the  myocardium  or  of  the  aorta. 

Pathological  anatomy. — Endocarditis  alf'ects  priiiciiially  the 
of  the  heart,  hence  the  name  valvulitis  ;  and,  except  in  the  intra-^ 
form,  it  is  almost  always  confined  to  the  valves  of  the  left  sid 
again  it  affects  the  mitral  more  frequently  than  the  aortic  valve  (i 
cuspid  valve,  however,  is  occasionally  also  affected  in  combinatii 
stenosis  of  the  mitral  valve).  Of  the  mitral  valve  it  afiect^  the 
surface,  and  here  a^ain  principally  the  portions  of  the  valve  wh 
in  close  apposition  when  the  valve  closes  ;  when  it  affects  the  aortic 
ia  found  on  the  ventricular  surface  round  the  corpora  Arantii  T 
left  side  ia  much  more  often  affected  than  the  right  side  is  tlue  to 
causes,  but  princi pally  to  the  higher  I  »lood -pressure  and  the  difTer 
the   oxygenation  of   the   blootl :   the   first  factor   leads  more 


abrasion  of  the  endocardium,  and  other  changes  favouring  the  depi 
inffammatory  material  or  thrombi,  and  hy  the  latter  the  action  of  tha 
organisms  is  greatly  favoured.  That  the  mitral  valve  is  more  fre<| 
aftocteiLl  than  the  aortic  may  be  due,  as  Sihson  (ii>i\  at,  p*  458) 
out,  to  the  fact  that  the  mitral  flaps  press  agjunst  each  other 
the  valve  is  shut  with  much  greiiter  tension  and  force  t] 
cusps  of  the  aortic  valve.  To  the  combined  agency  of  a  finer 
contact,  grcarer  pressure  of  blood,  and  the  muscular  force  and  tei 
tract ioTi  proper  tu  the  valve,  another  fact  may  he  added,  namei 
absence  of  vessels  in  the  aortic  and  pulmonary  valves  (Langer, 
a  condition  which  protect-s  them,  at  any  nite,  against  the  inva 
microbes  by  embolism.  The  endiicanlitis  is  localised  chiefly  at  th 
of  the  valves  indicated,  because  at  thc^e  spots  we  have  the 
pressure  and  stress. 

It  must  he  noted,  however,  that  other  parts  of  the  end 
especially  the  chordre  tendinese,  are  implieated  in  the  procoai 
endocarditis  affecting  chiefly  other  portions  of  the  endocardium, 
exclusion  of  the  valve,  has  been  described  by  Neuwerck ;  it  is  t 
less  chronic,  and  leads  not  only  to  superficial  cicatrices,  but  also  ' 
endocardial  and  myocardial  inflammation  {HosenWch). 

Appcaramc  of  thf*  affedtid  i^altes.—Jn  the  early  stage,  which  H 
but  rarely  the  opjiortiinity  of  seeing  except  perhaps  in  some  case  i 
ehorec'i,  the  endocardium  at  the  affected  part«  is  slightly  swollen, 
the  rosy  tint  of  increased  vascularity.  At  a  more  advanced 
notice  little  pedunculated  vegetations,  forming  a  string  or  gark 
small  beads,  on  the  auricular  surface  of  the  mitral  and  veni 
surfaces  of  the  aortic  valves  ;  not  on  the  free  edges  of  the  valveSi 
some  slight  distance  from  the  border,  corresponding  to  the 
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maximum  contact  of  tbe  valve  segments  %vlien  the  valve  is  closed.  AYhen 
the  cbordifi  tcndirieifi  are  involved,  the  entiocardiiim  covering  appears 
oj)ai[ue,  and  slightly  raises! ;  and  in  rare  cases  may  be  the  seat  of  «mall 
veg<.aations. 

The  further  progress  of  these  vegetations  varies :  in  rare  cases  they 
may  be  completely  absorbed  ;  in  other  cases  the  vegetations  increase  in 
size  and  in  extent,  forming  large  fnngating  masses  which  may  extend  to 
the  chonliB  tendinca?,  and  aiusc  a  serious  obstacle  to  the  free  circuhition 
of  the  ItlcM^iL  In  most  cases  the  inflammatory  deposit  nntiergo  fibrous 
change  as  in  infiammationa  elsewhere  ;  and  these  sometimes  also  a(Tect  the 
chorda;  teiidincte,  and  even  the  pipillary  muscles,  as  seen  in  some  of  the 
chronic  valvular  affections  ;  or  some  of  the  cusixs  may  become  adherent  to 
each  other  or  to  the  walls  of  the  heart.  The  fibrous  and  contracted  %'a1ve 
segments  assume  an  almost  cartilaginous  appearance,  and,  being  deficient 
in  blood,  may  give  rise  to  degeneration  of  the  valves  ;  notably  io  cal- 
careous degeneration  and  the  funnation  of  necrotic  ulcers. 

Histologically  the  atfection  shows  changes  of  an  inflammatory  nature  in 
the  endocardium,  and  <leposit  of  fibrin  in  the  form  of  thromlvi^  both 
white  and  mixed,  from  the  blood.  Sections  of  a  small  vegetation  in  a 
very  ejirly  stage  show  proliferation  of  the  endotheliid  layer,  increase  of  the 
branched  cells  in  the  aul ►endothelial  tissue  and  infiltration  of  the  layers  of 
the  endocardium  with  leucocyte^s,  fibrin  and  serum  between  the  traheculsB, 
and  a  deposit  of  fihrin  on  the  free  surface  of  the  endothelium  ;  this  is 
dejwaited  from  the  bloody  and  may  be  granular  or  sometimes  fibrillar. 
When  the  process  has  lasted  some  time  this  embryonic  tissue  is  changed 
into  fully-formed  fibrous  tissue  ;  and  after  a  time  calcitreous  particles  may 
be  deijosited  in  the  newly- formed  structures,  and  the  chordie  tendineie  and 
pipillary  muscles  then  show  the  changes  to  l>e  described  under  chronic 
endocarditis.  In  the  severe  cases  the .  myoeardiimi  shows  indurative 
changes,  w^hich  may  be  looked  upon  as  due  to  an  extension  of  the  in  flu  m- 
matory  process  \  the  fibrous  septa  and  the  lymphatic  spaces  l>cmg  chiefly 
involved :  even  the  muscular  fibres  may  show  changes  partly  duo  to  com- 
pression, and  partly  to  myocarditis. 

An  examination  for  micro-organisms  may  reveal  in  some  of  tbe  acute 
cases  the  presence  of  staphylococci,  or  streptococci,  or  diplococci  (12);  when 
the  afTection  has  become  chronic,  raicroljes  arc  rarely  found.  The 
organisms  are  found  in  larger  numbers  in  the  superficial  layer  of  the 
deposits,  and  but  sparingly  in  the  deeper. 

From  acute  endocarditis  must  be  distinguished — - 

{a)  Patches  of  red  coloration  of  the  valves,  which  are  sometimes  seen 
in  persons  who  have  died  of  an  acute  infectious  disease.  These  patches 
are  simply  <lue  to  blood  imbibition. 

{h)  Certiiin  deposits  on  the  an riculo- ventricular  valves,  which  are  the 
remains  of  an  embryonic  condition  of  the  valves,  as  pointed  out  by 
Bernays ;  and  in  these  Luschka  has  demonstrated  pigment  particles  due 
to  old  haemorrhages  (Rosenbach,  Im.  dL  p.  156), 

(e)  A  form  of  endocarditis  probably  duo   to  sudden  disturbance   of 
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intra-cardiac  pressure,  whereby  the  endocardium  is  injured.  W 
here  small,  close,  hard  vegetations,  firmly  fixed  and  without  a< 
fibrin  (Dickinson). 

Symptoms. — Acute  endocarditis  is  sometimes  easy,  at  other  timi 
difficult  to  recognise ;  and  at  times  we  find  after  death  the  charac 
lesions  on  the  heart  valves  without  there  having  been  any  sympt 
endocarditis  during  life. 

The  subjective  symptoms  vary  considerably  with  the  age 
patieiits,  the  primary  diseases,  and  the  presence  of  complications  8 
pericarditis,  and  the  effects  of  any  previous  attack  of  endocarditis. 
physical  signs  may  sometimes  be  absent  or  appear  only  when  th< 
process  has  passed  into  a  chronic  state ;  and  they  are  sometimes  d 
to  distinguish  from  those  of  a  functional  disturbance  of  the  hear 
some  cases  the  symptoms  are  absent,  and  it  is  only  perhaps  wh^ 
patient  is  brought  under  our  notice  in  an  attack  of  hemiplegia  by  em 
that  endocarditis  may  be  detected. 

If  we  take  the  acute  rheumatic  as  the  most  common  form  of 
carditis,  wo  find  in  many  cases  no  subjective  symptoms  to  lead 
suspect  an  endocardial  affection ;  the  febrile  symptoms,  such  as  tei 
ture,  pulse,  perspiration,  do  not  differ  from  those  in  cases  of  rhei 
fever  without  endocarditis ;  and  it  is  by  the  physical  examination 
heart  only  that  the  existence  of  endocarditis  is  detected.  In  a  i 
group  of  cases  the  pitient,  who  has  generally  been  affected  wii 
rheumatic  fever  for  a  week  or  more,  has  suddenly  a  rise  of  tempe 
without  any  fresh  pains ;  or  he  complains  of  oppression,  uneasin 
pain  over  the  region  of  the  heart  and  palpitation  ;  the  pulse  be 
small  and  quick,  and  the  heart's  action  tumultuous :  in  other  ca 
subacute  course,  dyspnoea  on  exertion  is  the  only  symptom  complaii 
yet  physical  examination  of  .the  chest  reveals  the  existence 
endocardial  murmur.  In  children,  when  pericarditis  complicates  er 
ditis,  which  it  frequently  does  (the  carditis  of  Sturges),  the  symptoi 
more  pronounced  and  fairly  characteristic ;  the  breathing,  with  al; 
dilated,  is  hurried  and  laboured,  and  there  is  great  orthopnoea ;  th< 
has  an  anxious  look  and  is  somewhat  cyanotic,  sleep  is  very 
disturbed,  and  there  is  generally  marked  delirium.  The  pulse  ir 
cases  is  very  quick,  small  and  compressible,  and  there  may  be  per 
vomiting.  It  must  be  noticed  that  in  children  the  joint  affect 
rheumatic  arthritis  may  be  so  slight  as  to  be  easily  overlooke( 
art.  on  "  Acute  Rheumatism  in  Children,"  vol.  iv.  p.  40].  It  may  h; 
as  in  a  case  I  saw  recently,  that  the  only  noteworthy  feature  is 
of  temperature  with  profuse  sweating,  which  may  go  on  for  some 
The  daily  examination  of  the  heart  shows  at  first  nothing  abn 
but  in  a  short  time  the  physical  signs  of  endocarditis  present 
selves.  In  other  cases  in  children,  as  in  chorea,  little  general  distui 
is  noticed. 

Phijsiml  signs. — The  physical  signs  are  sometimes  very  marke 
admit  of  no  other  explanation ;  at  other  times  they  are  indefinite. 


On  iiispc'ctioM  of  the  thorax  nothing  abnorniul  is  noticed^  unless  there 
be  pericardial  effusion  ;  nor  do  we  get  utiy  evitleneL>  of  valvular  disciiso  on 
paljmtion  unless  the  atteeiion  has  already  existed  for  some  time. 

On  percussion  it  is  only  in  exceptional  eases  that  we  tiotice  tho 
increase  of  the  area  of  eardiae  dulriess  ihie  to  *liliitiition  ol  the  left 
ventricle,  the  right»  or  of  both.  An  increase  in  the  area  of  dulness,  how- 
ever, more  especially  in  tho  transverse  diameter,  is  often  noticed  in 
children,  and  may  he  due  to  pericardial  effusion  ;  if  so,  the  pulse  is  feeble, 
the  aj>ox  l>eat  is  not  so  well  felt  iis  usual,  and  the  area  of  dulncss  has  tho 
characteristic  outline  of  pericardial  effusion. 

The  most  trustworthy  anil  impoitaut  physical  signs  of  valvular 
endocarditis  are  uoticod  on  anseultatioii.  As  the  mitral  valve  is  most 
fretjnently  affected,  and  its  the  fibrinous  deposit  is  apt  to  prevent  the 
complete  closure  of  the  valve,  we  get  the  signs  of  mitral  regurgiutiou  ; 
that  is,  a  systolic  murmur  heard  l>est  at  the  apex,  and  conveyed 
towards  the  axilla  and  also  towards  the  sternum.  In  a  gootl  many 
eases  of  acute  rheumatic  endocarditis,  under  my  own  ohser\aiion,  which 
afterwanls  lapsed  into  chronic  valvular  disease,  a  systolic  murnmr, 
soft  and  Mowing  in  character,  was  noticed  at  the  apex  ;  but  as  a  rule 
better  ht?^ird  over  the  lowest  portion  of  the  etenmm  close  to  its  junction 
with  the  left  costal  cartilages.  The  appearance  of  a  systolic  murnuir  is 
preceded  for  days  by  au  impurity  and  prolongation  of  the  first  lie  art 
sound  which  is  in  itself  suggestive  of  entioc^irditis.  Prole mgat ion  of  the 
first  sound  is  the  first  whis{M?r  of  an  ''appr* caching  mimuur  "  (Sjbson,  Aw*. 
eii.  p.  493).  This  is  prol»al>ly  due  to  the  soft  gelatinoiLs  deposit,  which 
alters  the  first  soimd  \v\n\r  the  valves  are  still  smooth  aiul  elastic. 
According  to  Sibson,  we  may  notice  occasionally,  l>esides  the  mitral  hniit, 
a  tricuspiil  systolic  murmur  also ;  but  this  is  not  heard  at  the  very 
begin  rung  of  the  endoairditis  (Sibson,  loc,  at.  p.  242).  As  regards  acute 
endocarditis  in  chihiren,  Sturges  (STi)  gives  as  the  carh'est  physic^d  indica- 
tion :  **Tumultnous,  ipdckene^l,  and  uneven  heart's  action  and  sounds, 
that  are  changeful  from  day  to  day,  especially  the  first ;  sounds  redupli- 
cated, at  and  above  tho  apex  (not  at  the  base) ;  a  temporary  tricuspid 
murmur;  marked  accent  commencing  the  first  sound,  whether  mitral  or 
tricuspid."  Occasionally,  however,  even  in  children,  a  loud  systolic 
murmur  may  rapidly  appear  j  this  is  sometimes  only  heard  w^hen  the 
child  lies  down  ;  in  the  erect  position  it  becomes  fainter  and  nhiy  even 
disappear. 

In  acute  febrile  affections,  such  as  the  acute  zymotic  disesises,  and  in 
rheumatic  arthritis,  a  systolic  murmur  may  be  heard  under  conditions 
other  than  that  of  endocarditis  ;  therefore,  wh<Mi  we  hear  such  murmur 
we  must  not  conclude  at  once  that  there  is  endocarditis.  The  munnur 
may  be  due  to  relaxation  or  i*ther  changes  in  the  heart  muscle,  or  to  a 
change  in  the  blood  (hamiic  bruit). 

Although  it  is  not  alw^ays  easy  or  even  possible  to  distinguish  these 
conditions,  certain  signs  will  help  us.  The  pulse  in  myocardial  affections 
is  often  quick,  small,  and  irregular;  and  there  is  marked  dyspnua  and 
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vertigo.  The  hsemic  murmur  is  noticed  when  there  is  well-n 
anaemia ;  it  is  heard  not  only  over  the  mitral,  but  often  also  ov 
pulmonary  and  aortic  areas,  and  is  accompanied  by  venous  mum 
the  neck,  while  the  pulse  may  be  dicrotic.  (According  to  Sansom,  n: 
dicrotism  occurs  only  in  the  severe  cases  of  endocarditis.)  Besidi 
mitral  murmur,  especially  if  the  heart's  muscle  is  weak  and  early  dila 
of  the  right  ventricle  comes  on,  we  may  note  reduplication  of  the  s 
sound,  accentuation  of  the  second  pulmonary  sound,  and  sometime 
a  systolic  bruit  over  the  tricuspid  valve. 

If  the  endocarditis  affects  the  aortic  valves  we  may  find  no  s 
physical  signs  if  the  vegetations  are  very  small;  at  other  tim< 
get  evidence  of  aortic  regurgitation,  a  diastolic  bruit  heard  best  at 
sternum ;  and,  if  there  be  much  regurgitation,  we  get  other  indie 
of  aortic  incompetence. 

The  physical  signs  denoting  stenosis  of  either  mitral  or  aortic 
are  very  rarely  to  be  noticed  ;  as  the  narrowing  results  from  a  contn 
of  the  valves  which  generally  takes  place  as  the  endocarditis  be< 
chronic.  Dr.  Sansom  states  that  in  some  cases  he  has  observe 
duplication  of  one  or  other  of  the  heart  sounds  as  an  early  sign  of 
carditis ;  and  in  these  cases  the  endocarditis  was  followed  by  sU 
rather  than  by  regurgitation  (22). 

In  the  rare  cases  of  right-sided  endocarditis  we  have  the  sig 
tricuspid  or  pulmonary  regurgitation. 

Complications. — Leaving  out  of  consideration  the  rare  cases — v 
however,  mostly  belong  to  infective  endocarditis — where  there  is  ru 
of  the  inflamed  valve  or  rupture  of  chordae  tendineae,  the  most  fr© 
complications  of  endocarditis  are  pericarditis  and  myocarditis,  Sibs 
161  cases  of  acute  endocarditis  noticed  that  pericarditis  was  pres€ 
34  cases,  and  in  children  the  proportion  is  even  larger.  Changes  i 
myocardium  varying  very  much  in  degree  have,  according  to  i 
observations,  been  found  so  often  that  they  too  must  be  looked  upon  as 
mon  ;  though  they  do  not  often  give  rise  to  symptoms  which  lead  to 
recognition.  Yet  we  may  suspect  their  occurrence  if  the  heart's  i 
becomes  weaker,  or  if  there  arc  physical  signs  of  an  acute  dilatation  < 
heart ;  the  pulse  becomes  quicker,  weaker,  and  often  irregular,  the 
beat  weaker,  and  the  murmur  less  distinct ;  there  is  also  marked  dys] 
and  the  patient  complains  of  tightness  and  oppression,  and  occasic 
of  pain  and  palpitation  :  these  signs  are  often  followed  by  vertigo,  deli 
and  cold,  clammy  perspiration.  Cheyne-Stokes  breathing  has  some 
been  noticed  towards  the  end,  and  death  takes  place  either  from  sy 
or  pulmonary  congestion  and  oedema. 

Pleurisy  and  pneumonia  are  occasional  complications.  The  re' 
of  pneumonia  to  infective  endocarditis  has  already  been  noticed  (; 
p.  633).  Rheumatic  endocarditis  may,  however,  be  associated 
croupous  pneumonia,  or  it  may  give  rise  to  embolic  pneumonia. 

Embolic  infarcts  occur  more  frequently  in  infective  endocarditis 
in  chronic  vtJvular  diseases,  than  in  the  acute  rheumatic  endocai 


j^M 


t  SIMPLE  ENDOCARDITIS  871 

I  . 

I  In    some   nuns   cases    (11)    the    endocarditis   propngnted    to   the    aorta 

I  may  produco  Jicuto  aortitis^  a  complication  whicli  is  ditficnlt  to  diagnose  ; 

it  is  sifcid  to  prr«luce  severe  paroxysmal  pains  behiml  the  sternum  with 
radiation  towards  the  shoulder,  dyspaoea,  and  perhaps  diastolic  aortic 
murmur. 

Course  and  termination  are  moBt  variable ;  in  some  cases  the 
symptoms  may  disappear,  and  the  patient  comjiletely  recover ;  in  others 
the  patient  apparently  recovers,  hut  for  some  time  looks  very  anEemic, 
and  the  physical  Bigns  never  disiippcar.  Or  the  pitient  may  eiijoy 
excellent  he^ilth  and  be  not  aware  that  he  has  any  valvular  lesion  till 
many  vears  afterwardsj  when  the  fin^t  symptoms  of  want  of  compensation 
ot  the  heart  defect  make  themselves  felt;  the  length  of  lime  before  these 
symptoms  come  on  depends  on  many  factors,  such  as  the  extent  of  the 
l<^iQn,  the  condition  of  the  begirt  muscle,  the  occupation  of  the  patient, 
intercurrent  diseases,  and  so  on.  In  other  but  fortiuiately  very  rare 
ciises,  where  the  valvular  lesion  is  very  severe,  or  the  myocardium  very 
much  enfeebled,  the  s\Tiiptoms  denoting  failure  of  compensation  (ilyspmi^a, 
fpiick,  weak,  or  irregular  pulse»  oedema  and  dropsicid  effusion)  may  come 
on  early  after  the  onset  of  the  disease.  Wlien  i>ericarditis  complicates 
the  endocarditis  the  pixtient  may  pass  years  without  any  serious  troubles, 
till  the  compensfition,  whether  of  the  valvular  defect  or  of  an  adherent 
pericardium,  begins  to  fail 

Death  may  take  place  during  the  acute  stage  from  the  presence 
of  complications  such  as  pericardial  effusion,  myocarditis,  pneumonia, 
embolism,  or  in  snme  rare  cases  from  hyperpyrexia ;  or  some  infective 
agent  may  convert  the  rheumatic  into  infective  endocarditis. 

In  children,  in  whom  the  physical  signs  arc  usually  well  pronounced, 
and  pericarditis  often  present,  all  the  signs  may  completely  subside, 
and  a  rcstoriition  to  complete  health  take  place ;  in  most  c^ises^  how- 
ever, the  child  apparently  recovers  and  may  enjoy  good  health  for 
many  ycMrs  \n  spite  of  the  presence  of  signs  of  valvular  disease ;  yet 
eventually,  cither  without  apparent  cause  or  on  the  appearance  of  some  in- 
cidental disease,  he  manifests  the  subjective  and  objective  signs  of  valvular 
disease.  In  some  few  cases  belonging  to  the  group  called  active  catilitis 
by  St  urges  {ht,  di.  \\  506),  death  takes  place  from  the  associated  peri- 
carditis or  from  pulmonary  ci>dema,  embolic  pneumonia,  or  cerebral 
enibolisra.  The  c4iuso  of  death  in  some  cases  of  chorea  witli  endo- 
carditis is  often  very  obscure,  and  not  due  directly  to  the  endocarditis. 

Diagnosis. —From  what  has  been  said  of  the  symptoms  of  acute 
rheumatic  endocarditis,  it  will  be  clear  that  the  diagnosis,  though  easy  in 
some  cases,  is  occasionally  impossible ;  in  many  ca^es,  indeed,  the  endo- 
carditis can  only  l)e  suspected.  When  no  murmur  is  heard  over  the 
precordial  region  we  Ciin  only  suspect  endocarditis  when,  say  in  a  case  of 
acute  rheumatism,  the  heart  sounds  become  veiled  and  impure  (such 
changes  are  best  noticecl  when  the  heart  has  been  daily  examined),  and  the 
patient  compliuns  of  palpitation  or  oppression,  as  pt:>inted  out  above.  When 
a  munnur  is  heard  over  the  region  of  the  heart  wo  have  to  distinguish 


between  an  oxocardial  and  endocardial  mm  mar,  and  if  endocardial 
it  is  due  to  etidoeiirditis. 

The  exocaitlial  murmur,  which  is  occosionsdly  difficult  to  disci 
especially  in  children,  h  i\  ptncarduU  fikthm  auuud ;  but  the  cU 
the  rliyttini,  the  sitmition,  the  variability  of  the  murmur,  tho 
in  whieli  it  is  propagated,  and  some  <jther  points  will  help  us  to  disi 
pericarditis  from  endocarditis.  Thus  in  ]iericarditis  a  double  m 
heard  which  docs  not  replace  the  heart  sounds,  but  only  obscure* 
nor  is  the  doulile  murmur  synchroiKJUs  wUh  them  :  tlie  mMrnuir 
the  chiiracter  of  a  hard  or  soft  friction  timnd  ;  it  is  heurd  usual 
the  right  vontriele^  though  it  may  l>e  audil^le  with  less  intensity 
apex  ;  it  appears?  to  be  superhcial,  is  localised  over  a  small  area, 
propu gated  either  to  the  axilla  or  along  the  stenmm,  luid  it  is  T> 
within  short  periods  of  time.  Occasionally  the  rub  may  be  felt  wl 
hand  is  pUiced  over  the  precordial  region.  If  there  be  much  effua 
procoj'dial  region  may  bulge  ;  the  area  of  caixliac  dulness  increoA 
has  a  [jcciiliar  pear-shaped  outline;  the  apex  beat  is  raisc^d,  dtl 
towaids  the  left  and  indiytinctly  felt;  and,  on  atiscultatiun, 
breathing  may  be  audible  over  a  small  area  of  the  back.  In  peri< 
pain  and  oppression  are  often  noticed. 

An  exocardial  murmur  may  be  dtie  to  pknuisy.  As  a  rule 
no  difficulty  in  distinguishing  the  pleuritic  rub  from  perieardiul 
And  from  an  endocardial  murmur,  since  when  the  pjitient  is  a 
hold  his  bi  eath  it  disappears ;  but  oecasioiiat!}'  the  plevuitic  iiiba, 
lessened,  persist  and  are  rhythmicjil  with  the  heart's  contractioa 
rtile,  however,  the  rub  extends  towards  the  left  beyond  the  limits 
heart,  and  there  is  often  pleuritic  pain. 

Another  exocardial  murmur  may  sometimes  be  heard  alx>ve  th 
be^it  towards  the  left ;  it  is  rough,  varies  in  intensity,  Wgius  uf 
syntole,  and  disappears  when  the  patient  sits  up  and  bends  fi 
According  to  Potaiu,  this  fiiurinur  is  due  to  the  intrusion  of 
layer  of  the  lung,  close  to  the  heart,  into  the  space  before  ex 
by  the  Imse  of  the  heart,  as  with  each  ventricular  contraction  th 
IS  projected  forwards  and  the  base  retreats  slightly  from  thi 
wall 

Having  eliminated  the  exocardial  mnmuirs,  wo  have  yet  to  del 
whether  the  miirnnu^  bo  due  to  end ocar< litis  (so-called  organic  murl 
functional ;  and,  if  due  to  endocarditis,  whether  recent  or  old,  bei 
infective.  The  chief  points  of  distinction  between  the  ha*mic  munq 
the  munnur  produced  by  the  tliiatatjon  of  the  heart,  and  by  eiidoo 
have  been  given  above.  As  a  rule  there  is  no  difficulty  in  distlngi 
recent  from  old  endocsirditis  ;  we  have  to  take  into  account  the 
of  the  case — whether  there  have  been  inevious  attacks  of  rheuma 
chorea,  or  of  some  of  the  other  diseases  followed  sometimes  b; 
carditis;  or  whether  the  patient  has  suffered  from  dyspiiceii  on  c 
or  (edema  of  the  feet.  The  presence  of  secomlary  changes  in  tbi 
due  to  chronic  valvular  disease,  such  as  hypertrophy  of  the  left  vi 
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or  rlilatation  of  tho  right  ventricle,  indicated  liy  accentuation  of  tlio  second 
pulmonary  sound  with  signs  of  venous  stagnation  (anlema,  enlarged 
liver,  alliuniinnria),  are  (»f  great  help ;  but  we  have  to  hear  in  naitid  that 
dilauitioii  of  the  right  heart  may  come  on  occassional ly  in  acute  endr> 
carcliti:^,  and  that  a  previous  attack  of  rheumatic  endocarditis  favours  the 
recurrence  of  such  attacks,  should  the  patient  sutTer  again  fiom  acute 
rheuniatkm ;  thus  we  may  have  an  acute  endocarditis  implanted  on  an 
old  one. 

The  discrimination  of  rheumatic  or  benign  from  malignant  ondo* 
carditis  will  l^e  cun^sidered  when  treating  of  the  latter  disease. 

Prog"nosis  in  acute  endocarditis  la  sufficiently  evident  from  what  has 
been  stattHJ  concerning  the  course  and  ter  miiiation  of  the  dii^ease.  Death 
duritig  the  acute  stage  is  generally  due  either  to  the  seventy  of  the 
primary  disease — l>e  this  rheumatism,  chorea,  or  an  infective  fever 
— or  to  S4>me  complication,  such  us  niyociirditi^,  j>eric4irditisj  or  pneu- 
monia j  in  some  mre  cases  symptoms  of  dilauition  of  the  right  side,  with 
venous  stasis,  shown  by  dyspncea,  dropsy,  irregularity  of  the  heart's  action, 
may  iconic  on  and  lejwi  to  dtj^th.  A  very  large  majority  of  pfaients  recover 
from  the  acute  attack,  remain  well  for  years,  but  become  the  sulgtuts  of 
chronic  \\ilvuhir  disease  ;  and  this  may  occtir  in  case^  in  which  the  nunmur 
had  disappearetl  for  a  time  ;  lastly,  in  some  few  insUinces  complete  and 
permanent  rt*i  overy  takes  p!ace.  When  an  acute  endocarih'tts  occurs  \xi 
persons  already  aflVcterl  \^ith  valvular  disease  the  prognosis  is  still  more 
serious ;  for  often  the  fresh  endocarditis  is  of  the  infective  or  maligiiajit 
kind  ;  or,  even  without  this,  the  ivvAi  deposit  may  lead  to  emljolism  or, 
by  increasing  the  weakness  of  the  heart,  hasten  the  downward  course  of 
dise^ise. 

Treatment — Proplajhtdk  treatmtnl. — As  acute  endocarditis  is  asso- 
eiatcfl  most  frequently  with  acute  rheumatism,  our  attention  nuist  be 
fbrcctcd  to  |>revent  the  occutTcnee  of  this  makidy  in  j>ersc»n8  with  a 
family  or  personal  priH^livity  to  the  ili^ease  ;  such  persona  should  wear 
flannel  next  to  the  skin,  avoid  living  in  damp  houses  and  in  districts 
wliere  clay  forms  the  subsoil  and  rheumatism  al«>unds,  aiid  avoid  lis  much 
as  possible  those  siulden  changes  of  temperature  which  are  so  apt  to 
produce  chills. 

If  a  person  is  taken  witli  acute  rheumatism,  can  we  by  speedy  and 
proper  treatment  prevent  the  oecurrenee  of  endocarditis  ?  This  rpicstion 
hfis  been  the  sul>ject  of  many  discussions,  especially  since  the  introduction 
of  the  salic^ylates,  which  have  such  a  decidedly  beneficial  etiect  iti  acute 
rheumatism,  often  causing  a  sjieedy  dimii>peanu)ce  of  the  symptoms,  and 
cutting  short  the  duration  of  the  dise^ise.  There  is,  however,  now  abtuidant 
evidence  that  the  caixliac  affections  are  not  warded  off  by  this  treat- 
ment [see  diseussiun  in  the  Medical  Sncieiy  of  Londorj,  1881];  on 
the  other  hamb  we  cannot  say  that  their  frecpiency  has  been  incrt.*a«ed 
by  this  now  universal  treatment  of  rheumatism.  Some  maintain  that 
the  treatment  of  acute  rhenmatism  with  large  doses  of  alkali,  combined 
v/ith  absolute  rest  in  bed,  has  a  more  protective  effect  against  the  cardiac 
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coTiiplieutions   thaTi   the  Balicylates  or  salicin;    and  many  now 
coraliined  treatment.       So   far  the  prophylactic  treatment  kaa 
littlo  siiccess  ;  yet  it  is  most  important  that  every  case  of  acute  rhei 
in  adults,  and  still  more  the  various  modifieti  and  less  pmnounce 
in  children  [--ee  Dr,  Cheadle's  article  on  ^"^  Aciit«  Klicumatism  in  Chi 
vol.  ill.  p.  52],  slioiild  be  treated  at  once  by  re^t  in  bed,  with 
repose  and  appropriate  medicine  (alkalies  and  salicylates). 

IjiKtil  trettmeut. — Venesection,  lecomm ended  by  Bouillaud 
school,  and  extensively  practised  for  ycai-s,  need  only  be  tneniion* 
historical  interest.  The  application  of  a  few  leeches  to  the  pi 
region,  especially  in  young  and  plethoric  subjects  with  a  qii 
fiiil  pnUe,  and  when  there  is  precordial  piiin  and  opp 
indicative  of  early  pericarditis,  may  be  safely  recommonded 
relief  of  these  symptoms.  The  local  application  of  ice»  long  sinco 
mended  by  Friedreich,  and  extensively  practised  on  the  Contii] 
been  warmly  advoi-ated  by  Dn  D.  B.  Lees,  especially  when  peri 
complicates  endocarditis  i  it  may  be  tried  also  in  simple  endoca 
reduces  the  fever,  diminishes  the  frequency  of  the  pulse,  cahus  thi 
of  the  heart,  ami  relieves  snch  subjective  symptoms  as  pain  and 
sion.  It  is  well  to  apply  flarniel  next  to  the  skin  and  the  ice-^ 
over  the  flannel ;  fi>r  dry  cold  is  much  bettor  borne  than  wet  eol 
a  rule  it  is  quite  tolerable,  and  indeed  comforts  the  patientv  It  is 
indicated  when  there  is  marked  cardiac  dilatation  with  a  snu 
intermittent  pulse  ;  but  even  when  these  conditions  obtain,  it 
cautiously  tried  for  a  short  time. 

Other  local  remedies  nse<l  are  blisters,  sinapisms,  and  tin< 
iodine.  Large  blisters  have  often  l>een  recommended  as  derivati 
recently  Dr.  Caton  has  spoken  favourably  of  repeated  small  blist 
have  often  applied  Ijlisters  lK>th  in  endocarditis  and  in  endo-peri< 
and  with  relief  of  some  of  tho  subjective  s}Tnptoma ;  but  I  can 
that  they  have  influenced  the  disease  very  much.  Painting  t 
cordium  mth  tincture  of  iodine,  repeating  this  from  time  to  til 
persisting  with  this  for  weeks  or  months,  is  asserted  by  some  oh 
to  bo  attended  with  good  results. 

G^firntl  trealmenL — With  the  appearance  of  the  first  sympt 
endocarditis  some  physicians  recommend  the  administration  o£ 
doses  of  alkalies  and  stispension  of  the  salicylates,  which 
depressing  effect  on  the  heart ;  others  see  no  objection  to  a  coni 
of  the  siilicylatcs,  unless  signs  of  failure  of  thi'  heart  or  of  my< 
appear ;  others  again  prefer  to  give  sjilicin,  whieh  has  a  much 
pressing  effect.  As,  however,  wdth  this  treatment  the  endocarditi 
once  it  has  shown  itself,  is  rarely  completely  cured,  1  have  tried  fro 
to  time  both  local  and  general  means  to  check,  if  possible,  the  iul 
tion  of  the  endocardium  and  to  minimise  the  damage  done  by  it, 

Tartar  emetic,  as  recommentled  by  Jaccoud,  is  scarcely  ever  ei 
by  English  physicians  ;  nor  do  many  of  us  give  mercurial    prcpi 
which  ivcre  once  so  highly  spoken  of  both  by  Graves  and  by 


except  in  olietlicnce  to  special  indications*  Iodide  of  potassium  has 
been  given  at  a  later  stage  of  endocarditis  to  hasten  the  absorption  of 
the  deposits. 

As  essential  as  the  medicinal  treatmont  is  the  geneml  management 
and  diet  of  the  patient.  The  patient  must  be  confined  to  be^l  for  vveulta, 
kept  quiet,  and  all  excitement  avoided  ;  the  diet  should  he  light,  but 
nutritious^  and,  unless  the  heart  show  signs  of  failure^  stimulants  had 
hotter  be  avoided  altogether. 

Other  drugs  than  those  given  above  may  1>o  indicated  hy  certain 
symptoms  and  under  cerUiin  conditions.  If  there  he  much  pain  and 
restlessness  small  doses  of  morphine  may  safely  be  given.  Antipyretics 
are  only  indicated  when  the  temperature  is  high  and  the  pulse  very  (piick. 
Quinine  m  fairly  large  doses  (15-20  grains),  or  phenacetin  (gr.  f)  togr,  10), 
are  prefemble  to  antipyrin  or  sodiuiu  salicylate.  Digittdis  is  not  re- 
quired unless  the  pulse  becomes  quick  and  small,  or  irregular ;  the 
tincture  of  digitalta  or  digitalin  may  be  given  when  signs  of  canliac  failure 
appear.  Besides  this  drug  we  may  give  strychnine,  ammonia,  bmndy, 
and  ether  under  the  above  conditions.  When  there  is  much  dyspncea  and 
cyanosis  inhalations  of  oxygen  will  be  fonnd  useful,  especially  in  children. 
In  eases  in  which  the  jnilse  is  quick  but  full,  and  in  which  the  heart's 
action  is  gotxl,  digitalis  had  better  be  avoitled,  as  an  incretfcse  in  the  force  of 
the  heart  might  leml  to  a  detachment  of  elots  or  parts  of  the  vegetation*, 
and  thus  to  embolism. 

For  the  aniemia,  which  often  persists  for  weeks  and  months  after  the 
acute  symptoms  have  passed  off,  preparations  of  iron  are  given  with 
quinine  and  arsenic  •  the  latter  drug  appears,  indeed,  to  have  a  better  effect 
than  the  iron  pi*e para t ions.  Convalescents  from  acute  endocarditis  should 
bo  sent  for  some  weeks  into  the  country  or  to  the  seaside  ;  a  dry,  bracing 
climate  being  preferred.  If  there  be  much  subsequent  dilatation  the 
Nauheim  treatment  may  be  tried,  and  the  other  measures  recommended 
for  chrcmic  valvular  <lisease  [see  later  articles]. 

Those  cases  of  rheumatic  endocarditis  which  assume  a  malignant  type> 
which  run  a  long  and  protracted  course,  and  in  which  fever  persists,  rigors 
and  haemorrhages  appear,  and  further  complications  (septic  pneumonia, 
embolic  abscesses)  arise,  require  the  same  treatment  as  cases  of  infective 
endocarditis,  to  which  cksa  indeed  they  belong. 
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IL  Infective  Endocarditis 


Syn. — Mallg^iani  Ulcerative  Emlocarditis 

I  have  already  (vol  i.  p.  626)  considered  the  causation  an< 

geny  of  this  form  of  endocarditis ;  it  remaina  now  to  discuss  th( 
logical  sinatoniy,  symptouis,  prognosis,  and  treatment. 

Pathological   anatomy. —  Lesions  are  found    in  the  heart 
various  other  organs  of  the  body.      8orae  are  primary,  and  rej 
seat  of   inoculation  ;   others  are  secondary,  but  the  most   imptii 
these  are  protluced  hy  the  micro-organisms  circulating  in  the  IdooC 
changes  found  in  the  heart  vary  considerably  accortling  to  the 
which  produce  the  disease,  the  extent  of  it^  it«  duration,  and 
whether  the  infective  endcu'arditis  atfect  a  healthy  heart,  or  one 
the  se^itof  old  endocarditis  or  sclerosis  of  the  valves.    We  may  havi 
vegetations,  or — and  this  is  the  most  frequent  occurrence — we  find 
or  less  extensive  ulceration  of  necrotic  character  ;  or,  occasional]; 
the  formation  of   one  or  more  abscesses.     Malignant  endocardii 
simple  or  ihcumatic  endocarditis,  principally  alTects  the  valves  ;  ai 
more   frecpientJy   the   valves   of   the  left  side  than   those  of   tin 
thongli  the  latter  are  more  liable  to  be  affected  than  in  rheuniati 
carditis  :  thence  it  may  extend  to  other  portions  of  the  endocardii 
to  the  aorta  or  pulmonary  artery.     Mural  infective  endocarditis,  i 
the  \alves  reinain  free,  is  extremely  rare. 

When  there  are  only  vegetations  these  are  generally 
grayish  or  yellowish  in  colour  ;  they  affect  the  base  as  well  as 
of  the  valve.  Such  a  condition  we  sometimes  see  in 
run  a  very  rapid  course ;  bistologiVd  examination  of  the  v 
numerous  microbes,  orabryonic  cells,  and  leucocytes  ;  liesides  the  li 
fibrin.  In  most  cases,  howover,  the  vegetations  are  hirger,  occa 
pedunculatetl,  and  more  or  less  extensively  ulcerat€^d  ;  these 
superficial,  not  extending  deeply  into  the  tissues;  they  are  , 
and  often  partly  covered  with  tine  blood  coagula ;  if  the  valve  ; 
the  blood  pressure,  depressions  (aneurysms)  may  result.  Sonietii 
ulceration  may  penetrate  deeply  into  the  valve,  and  perfomte  it 
the  inflammation  spreads  to  the  chordre  t^ndinea*,  ancl  is  foUoi 
further  ulceration,  so  as  to  cause  a  detachment  of  the  valvo  i 
the  valve  is  thus  rendered  incompetent,  and  with  every  cardiac 


vatv? 


tion  tbe  loose  segment^  flapping  against  a  part  of  tlto  auricle,  sets  up 
fre«h  inflammation  there,  and  give's  rise  to  the  formation  of  waity  growths 
on  its  walls.  The  loss  of  substance  caused  by  ulceration  extciuling  to 
parts  of  the  endoautlimn  (chordae  tendin*^a?,  aopUmj)  may  lead  to  an 
aneurysmal  bulging  of  tlm  wall,  or  even  to  rupture  of  the  septum  or  of 
the  heart. 

If  pyogenetie  organisms  be  the  immediate  cause  of  the  ulcerative 
endocarditis  small  ubacessea  may  form  in  the  tissues  of  the  valves ; 
occasionally  one  or  more  larger  abscesses  are  found  in  other  parts  of 
the  heart,  extending  deep  into  the  myocardium  ;  and  these  again  may 
lead  to  an  aneurysm  of  the  heart,  or  to  rupture  into  the  pericardinra. 
In  rare  cases  the  pus  may  be  reabsorbed,  and  leave  scars  or  calcareous 
residues  {]). 

In  the  more  chronic,  but  sometimes  also  in  the  acute  cases,  we  may 
find  deposits  of  lime  salts  on  the  vegetations ;  but,  as  a  rule,  we  find 
these  calcareous  incrustations  in  cases  in  which  ulcerative  endocarditis 
has  attackeil  a  person  already  suffering  from  valvular  disease.  It  is 
not  always  easy  to  dislinguish  these  ulcerations  from  the  atheromatous 
ulcers  due  to  simple  necrosis  iri  a  valve  with  calcareous  deposits,  the 
res^ult  of  eitlier  chronic  endocarditis  or  atheroma  ;  in  most  cases  a 
Imcte  no  logical  examination  will  help  ua  to  distingoish  the  two,  but  not 
always. 

Ihe  frequency  with  which  the  vanona  valves  are  affected  is  shown  by 
the  following  analysis  from  the  post  mortem  records  of  the  i  lane  best  er 
Royal  Infirmary  (2)  for  1891-1895;  20  cases  are  noted:  7  men  and 
13  women;  average  age,  34 A  ;  youngest  15,  oldest  57*  In  15  cases 
out  of  20  previous  cardiac  dise^ise  was  noticed  :  the  right  side  was 
involved  in  1  case  only  j  herein  there  were  vegetations  on  the  tricuspid 
as  well  as  on  the  mitral  valve :  in  7  the  ndtral  alone  was  afl^ected  ; 
in  8  the  aortic  valve  alone.  The  spleen  was  found  enlarged  in  17 
cases. 

From  18Q5  to  1897  25  cases  were  noted:  14  men,  7  women,  3 
boys,  and  one  girl  \  average  age,  32  ;  oldest  72,  youngest  9,  In  20  out 
of  the  25  previous  cardiac  disease  was  noticed :  in  one  the  right  side 
(pulmonary  artery)  w-as  atfected  alone  ;  in  3  both  right  and  left  sides  ; 
in  6  the  mitral  valves  only  ;  in  3  the  aortic  only  ;  in  G  both  mitral 
and  aortic  valves  were  involved.  Splenic  enlargement  w^as  found  in  19 
cjises  (3). 

Kanthack  and  Tickell  analysed  84  cases  occurring  hetw^een  1890  and 
1897  ;  of  these,  51  were  males,  33  females;  and  in  all  but  16  crises  old 
caaiiac  lesions  were  found. 

The  changes  noted  in  other  organs  vary  considerably,  and  may  be 
grouped  as  follow^s  •.' — 

(i.)  Primary;  such  as  croupous  pneumonia,  pleurisy,  empyema,  menin- 
gitis, primary  septic  foci  in  the  uterus  or  its  adnexfi,  gonorrhcea,  a  primary 
abscess  in  pyfemia,  osteomyelitis,  disease  of  the  middle  ear,  tonsillitis, 
gaatrie  idcer,  appendicitis,  gallstone,  etc,  (sec  vol  i,  of  this  w^ork,  p.  631). 
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It  must  be  noted,  however,  that  septic  pneumonia  may  be  secondary  t 
infective  endocarditis. 

(ii.)  Lesions  due  to  embolism.  These  vary  as  the  embolus  act 
simply  mechanically  or  has  infective  properties :  in  the  first  case  w 
meet  with  infarcts  chiefly  in  the  spleen  and  the  kidney,  and  in  th 
brain ;  in  the  brain  the  area  of  the  blocked  artery  softens,  in  per 
pheral  arteries  the  embolus  may  lead  to  gangrene.  In  the  secon 
case  we  meet  with  metastatic  abscesses,  which  may  occur  either  in  sma 
or  in  very  large  numbers ;  and  are  found  in  the  liver,  the  spleen,  th 
kidney,  the  lungs  (especially  if  there  be  right-sided  endocarditis).  In  th 
intestines,  or  even  in  the  stomach,  hsemorrhagic  infarcts  are  found,  som< 
times  of  a  septic  nature  infested  with  numerous  micro-organisms,  and  occs 
sionally  ulcerations  of  the  mucous  surface ;  at  other  times  correspondin; 
to  simple  infarcts,  the  intestines  present  intense  congestion,  hsemorrhagf 
and  even  gangrene. 

Small  capillary  emboli  are  no  doubt  the  cause  of  the  haemorrhage 
noted  in  the  skin  and  subcutaneous  tissue,  the  serous  surfaces,  the  retina 
and  other  parts. 

3.  Lesions  which  are  common  to  most  infectious  fevers,  and  whid 
may  be  due  to  micro-organisms,  their  toxins,  or  to  the  accompanyinj 
pyrexia.  Enlargement  of  the  spleen,  so-called  "  cloudy  degeneration  "  o 
the  liver  and  kidney,  and  nephritis  (in  which  the  kidney  is  large,  pale 
and  shows  small  haemorrhages),  are  included  in  this  group. 

Symptoms. — The  sjonptoms  of  infective  endocarditis  vary  considei 
ably  in  individual  cases:  the  heart  symptoms  may  be  quite  insigni 
ficant  or  even  absent ;  as,  for  example,  when  acute  infective  endocarditi 
complicates  a  septic  disease,  as  pneumonia,  empyema,  or  meningitis,  ii 
which  often  only  the  autopsy  reveals  the  endocsidial  lesions.  In  othe 
cases  the  heart  symptoms  are  more  pronounced :  this  is  more  particularly 
the  case  in  the  subacute  or  even  chronic  form  which  complicates  rheumati< 
endocarditis. 

Owing  to  the  great  diversity  of  the  symptoms  certain  types  of  infec 
tive  endocarditis  have  been  formulated.  We  may  distinguish  in  the  firs 
place  between  an  acute  form  and  a  subacute  or  chronic  form. 

The  acute  form  includes  the  septic  type,  the  typhoid  type,  and  th 
cerebral  ty[)e ;  the  chronic  form  is  noticed  in  old  valvular  affections  o 
the  heart ;  by  some  it  is  called  the  cardiac  type,  or,  owing  to  the  peculia 
fever  curve  which  is  noticed,  it  has  been  named  the  intermittent  febrile  o 
malarial  type.  We  will  briefly  consider  the  principal  features  of  the» 
various  types,  and  then  note  the  symptoms  in  detail. 

(a)  The  seytxc  or  pi/cemic  type^  which  is  noticed  in  puerperal  cases  an< 
in  other  forms  of  septicaemia  and  pyaemia,  includes  all  the  symptoms  o 
a  severe  septic  infection.  The  onset  is  acute ;  with  or  without  preced 
ing  general  malaise  the  disease  is  ushered  in  by  more  or  less  sever 
rigors,  followed  by  heat  and  sweating,  which  may  be  repeated  after  i 
shortf^r  or  longer  interval ;  between  the  rigors  the  temperature  generallj 
remains  high,  it  may,  however,  be  remittent ;  the  skin  may  show  patchei 
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(i  orvlh(Mii4a,  hii?morrhage,  or  superficial  colkctions  of  pus;  the  pulse  is 
*]uick  and  feeble  ;  the  respimtion  is  huj  ried  and  superficial ;  nervous  symp- 
toms, such  fts  headache,  dt- lirium,  gomnolence,  are  usually  present ;  at 
times  symptoms  of  cerebral  emlH)lism  iiuiy  appear;  the  tongue  is  usually 
furred^  au*!  may  hecotne  dry  and  hrown  ;  there  may  be  great  thirst, 
anorexia,  and  vomiting  ;  there  is  often  a  gcwd  dt^al  of  tympanites  and 
diarrhn^^i.  MetjisUitic  abscesses  may  form  in  various  organs  and  tissupj:, 
hut  often  do  not  give  rise  to  definite  symptoms,  as,  for  example,  in  the 
lungs. 

Tlie  examination  of  the  heart  may  reveal  either  no  abnormal  signs, 
or  audihle  mtHniurs  ;  from  their  preseiiee  alone  we  may  not  eontlude 
that  we  have  ti:»  do  with  lufectivc  endocarditisj  for  such  muraiurs  are 
not  uncommon  in  simple  eases  of  pyaemia  and  Bepticiemia^  without  any 
ulceration  of  the  valves  of  the  heart.  Of  other  symptoms  common  in 
ordinary  pyaemia  I  may  mention  albuminuria,  jaundice,  and  pain  and 
swelling  of  the  joints  with  suppuration.  Death  generally  takes  place 
within  one  or  two  weeks, 

(/j)  lu  the  typhoid  tf/j^e  infective  endocarditis  resembles  enteric  fever 
as  regards  the  general  aspect  of  the  pitieui,  the  eoudition  of  tlie  tongue, 
which  is  brown,  dry^  and  furred,  the  presence  of  diarrha\a  and  cere  I  rid 
symptoms ;  but  we  not  infrequently  see  rigors,  petechia',  and  optic 
neuritis — symptoms  which  are  very  rare  in  enteric  fever :  the  Iieart 
symptoms  in  this  form  again  may  be  absent,  or  indefinite.  The  temperature 
is  generally  very  irregular ;  rigore  may  occur  throughout  the  whole 
duration  of  the  disease,  followed  by  profuse  sweating  ;  and  attacks  of 
embolism  in  the  bmin,  kidney,  and  spleen  are  not  uncommon.  The 
duration  of  the  disease,  when  assuming  this  form,  varies  from  two  to  three 
weeks;  sometimes  it  lasts  longer. 

(c)  Cerrbral  hjpe. — This  tj'pe  is  chiefly  abstracted  from  cases  of 
malignant  endocanlitis  complicated  with  meningitis,  either  cerebral  or 
cerebro-spinal.  The  affection  begins  in  these  cases  with  cerebral  symp- 
toms— headache,  somnolence  going  on  to  unconsciousness  and  cofrja,  or 
delirium  and  convulsions.  The  i;eart  symptoms  are  less  pronounced  and 
often  absent.  Kigorg  are  not  often  present,  but  attacks  of  embolism  may 
occur  and  direct  attention  to  the  heart, 

{d)  Cardiac  ar  Malaritd  /v/^r.—This  represents  by  far  the  largest  number 
of  cuses  ;  it  occurs  in  persons  in  whom  the  heart  hm  already  been  damaged 
by  previous  disease.  It  runs,  iis  a  rule,  a  8ul>acuto  and  chronic  course, 
and  may  hist  six  months,  or  even  more  than  a  year.  Though  recovery 
is  extremely  rare,  this  variety  is  not  always  fatal 

The  onset  of  the  disease  is  generally  insidious ;  the  patient  complains 
of  general  malaise,  and  has  an  ancemic  appearance.  Sometimes  an  in- 
crease of  body  tempemture,  wnth  but  few^  other  symptoms,  may  be  the  first 
Bign  of  it,  as  in  a  case  under  the  cjire  of  niy  colleague  Dr.  Stcell :  a  young 
man  BuflTering  from  an  old  valvular  affection  of  the  heart,  whilst  in  the 
hospital  suddenly  s!  10 wed  a  rise  in  temperature,  and  after  a  few  days 
manifested  characteristic  signs  (rigors  and  so   forth)  of  infective  endo- 
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carditis.  At  other  times  the  affection  resembles  rheumatic  ai 
p-iins  in  the  joints  and  slight  pyrexia  being  prominent  features, 
these  symptoms  have  lasted  a  few  days,  rigors  appear,  followed  1 
and  sweating.  During  rigor  the  temperature  may  reacli  104' 
more,  and  a  few  hours  later  the  temperature  may  come  <lc 
normal.  The  rigors  occur  at  irregular  intervals :  two  or  thre 
occur  in  one  day ;  at  other  times  several  days  or  weeks  may  elapse 
a  st^cond  rigor  is  observed.  In  a  good  many  cases  the  rigor  is  r< 
by  a  mere  sense  of  chilliness  followed  by  sweatings;  in  others,  a 
remittent  or  intermittent  pyrexia,  going  on  for  weeks  or  \ 
without  any  rigors,  is  a  prominent  feature.  Thus,  in  one  case,  \ 
saw  with  Dr.  Kenaud — a  girl,  aged  20,  who  at  the  age  of  1  G  had 
attack  of  rheumatic  fever  from  which  she  recovered,  but  which  h 
affected  with  mitral  disease — the  only  noticeable  feature  was  an  inten 
pyrexia — the  morning  temperature  being  OS*^,  the  evening  temp 
OO""  to  100°  ;  beyond  this  no  other  symptom  was  noticed,  ai 
patient  felt  no  further  inconvenience.  This  state  persisted  for  o^ 
months,  when  she  had  an  attack  of  cerebral  embolism.  From  tl 
had  partially  recovered  when  a  second  and  fatal  attack  of  era 
supervened.  At  the  necropsy  new  deposits  were  found  upon  an  oh 
tion  of  the  mitral  valve,  and  the  vegetations  showed  the  prese 
numerous  streptococci. 

A  remarkable  feature  in  the  cardiac  type  of  infective  endocan 
the  occurrence  of  embolism.  This  occasionally  affects  peripheral  a 
(posterior  tibial,  brachial,  popliteal,  and  even  abdominal-aorta),  bul 
often  the  left  middle  cerebral  artery,  or  one  of  its  branches,  especia 
Sylvian  artery.  The  blocking  of  the  cerebral  vessels  may  only  p 
temporary  paralysis  or  aphasia  ;  but  often  these  attacks  are  fc 
by  others  which  leave  a  permanent  lesion,  and  most  frequently  ] 
complete  hemiplegia. 

Some  of  the  viscera  also  may  be  the  seat  of  emboli ;  thus 
infitrds  are  not  uncommon,  which  may  give  rise  to  no  symptom 
occasionally  certain  symptoms  enable  us  to  diagnose  the  infai 
n:i:nely,  sudden  pain  in  the  region  of  the  spleen,  with  enlargement 
organ,  and  occasionally  a  friction  sound  over  the  spleen.  It  mr 
b3  forgotten,  however,  that,  without  the  presence  of  an  infarct^  the 
is  often  considerably  enlarged  in  infective  endocarditis. 

Quite  as  common  are  renal  infarcts^  which  only  give  rise  to  syn 
when  the  infarct  is  large ;  in  such  a  case  sudden  puin  is  felt  in  the 
of  the  kidney,  and  hematuria  and  remittent  pyrexia  appear. 

Infarcts  of  the  lungs  can  bo  inferred  if  the  patient  have  a  sudde: 
in  the  chest,  with  dyspnoea,  followed  by  the  expectoration  of  sar 
len  sputum.  On  physical  examination,  if  the  infarct  be  lar^ 
notice  over  a  small  area  dulness  on  percussion,  increased  vocal  fn 
bronchial  or  tubular  breathing,  and  fine  crepitations  ;  the  temperatr 
ri  3es  and  assumes  a  remittent  character.  Pulmonary  infarcts  freq 
load  to  embolic  pneumonia,  and  often  also  set  up  localised  pleurisy. 
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ctido^anUtid  bo  sitimted  on   the  rijjjht  side  of  tlie   heart  we   ocea8ionally 

iiioet  with  iimUipk"  motastiitic  absccBi^es  in  tln3  lungs,  which  give  rise  tu  ao 

definite  sy m  pto  m  8 . 

Emhdum  of  th-  mc^rnfnfc  arft'nf — 1\  rare  occtUTencc — niay  give  rise 

to  Bovere  ubdoiiiiniil  p.iin,  with  hiijriiorrhago  from  the  bowt4s  utixi  grave 

general  disturlKUice  leaf  ling  to  collapse. 

Other  s\'iiiptoms  oft^n  nottre<l  are  pronoimced  anaemia,  which  may  bo 

present  from  the  beginning:  examination  of  blood  shows  the  red  blood 

corpuHcles  to  lie  diminished  ■    the   leucocytea  are   often   increaseil^   and 

n  few  eosinophile  cells  may  be  det^?cted.       Ikcteriological  examination 

of  the  blood  reveals   the  presence  of  micro-organisms,  notably  istrepto- 

cocci. 

Vfiechhn  nu4  hnimrhtuje  from  the  mncons  mend*ranos  are  occasionally 

noted,  the  latter  more  pitrticiilarly  when  the  aortic  valve-s  are  art'eeted. 
Pttim  in  the  joints  are  often  complained  of ;  in  many  cases  the  joint 

is  neither  swollen  nor  re<ldened,  and  the  aU'ection  is  probalily  of  a  toxic 

nature  ;  at  other  times  wo  meet  with  a  detinite  arthritisj  or  agaui,  with 

snppuration  of  the  joint 

Hitmnirhiifjii^  in  the  nt'tmi  and  optic  rieimti%  according  to  some  observers, 

are  of  common  oecurrenee.      I  have  seen  haemorrhage  more  frcqnently 
j  than  optic  neuritis. 

I  Enlargamtii  f if  the  sph£n  is  very  often  noticed,  and  may  reach  a  con- 

"         side  ruble  degree,  so   that  the   spleen   can  readily  be   felt;  it   is   not  a 

constant  8ynj{>tom,  bowe\'er,  and  in  :*ome  cases  the  spletn,  as  shown  hy  the  ! 

I  necropsy,  is  even  smaller  than  in  the  normal  state. 

'  The  iiwr  is  sometimes  fonnd  enlarged,  and  janndice  may  be  present. 

I         In  rare  cases   the  liver  appears  diminished,  ami   the  ease  may  simnlato 
i|         acute  yelluw  atrophy.     The  occurrence  of  iTdcetive  endoc^rflitis  in  persons 

suffering  from  gall  stones  has  already  been  alluded  to  when  speaking  of 
I  the  pathology  of  the  disease  (vol  i.  p.  6:n);  this  may  occur  in  peraona 

I  who  liave  not  had  rheumatic  endocanlitis, 

I  The  uriuf  often  shows  traces  of  alhytiiin  and  blood,  and  the  presence 

[         of  casts,  both  epithelial  and  granular. 

I  The  tmmh  are  often  constipat'cd  ;  occasionally  we  meet  with   profuse     - 

diarrhcea,  anrl  sometimes  (see  al>ove)  with  haemorrhage  from  the  bowel. 
The    onh'nary    rumpHattmhi    are    pneumonia,    pleurisy,    pericarditisj 
jineurysm,  cerebr;il  hamorrhage  ;  this  last  Wcis  noticetl  in  two  cases  which 
occurred  in  tlie  Manchester  infirmary;  an  embolus  was  carefuHy  searched 
for,  but  with  ni'gative  results. 

The  symptfnus  which  relate  to  the  heart  arc  well  pronounced  in  the 
»  cardiac  form,  and  we  meet  with  the  signs  of  mitral  or  aortic  disciise,  or  of 
I  both  ;  in  rare  eases  we  have  evidence  of  an  alieetion  of  the  valves  of  the 
I  right  side  of  the  he^irt.  There  is  nothing  in  the  character  of  the  bruits  or 
I  in  tlie  size  of  the  heai^t  to  enaMe  us  to  diagnose  infective  rather  than  licnign 
I  endocarditis;  during  the  course  of  the  disease  the  murmur  may  undergo 
f  some  change,  but  this  may  also  occur  in  rheumatic  endocarditis.  The 
presence  of  right-sided  valvulitis  is  of  greater  diagnostic  vahie,  us  it  is  of 
VOL.  V  3  L 
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very  rare  occurrence  in  the  rheumatic  or  benign  endocarditis, 
authors  lay  stress  on  tlie  loudness  of  the  murmurs,  on  their 
(metallic)  character,  and  on  the  propagation  of  the  mitral  murmu 
axilla  and  angle  of  scapula ;  but  these  signs  are  also  noticed  in  th< 
form  of  endocarditis.  Subjective  symptoms,  such  as  palpitatic 
over  the  region  of  the  heart,  excessive  dyspnoea,  have  no  di 
value. 

As  already  stated,  the  cardiac  form  of  infective  endocarditi; 
always  runs  a  chronic  course ;  occasionally  it  may  occur  in  a 
form.  When  treating  of  the  pathology,  I  mentioned  one  inst 
which,  previous  to  the  occurrence  of  infective  endocarditis,  there  \ 
had  been  a  ruptured  aortic  valve.  Recently  I  saw,  with  Mr. 
of  Blackley,  a  case  of  infective  endocarditis  in  a  compositor,  a 
who  had  always  enjoyed  good  health,  and  who  had  never  been  i 
with  rheumatism ;  he  was  suddenly  seized  with  a  rigor  whil< 
work;  he  was  brought  home,  and  his  wife,  who  had  been  s 
took  his  temperature  and  found  it  103*5°;  in  the  course  of  a  fe 
the  temperature  was  again  normal,  and  the  patient  felt  quite  wel 
morning  after,  he  had  another  rigor  and  rise  of  temperatiu 
in  the  evening  he  had  still  another  rigor.  When  I  examined  the 
soon  after,  I  found  the  temperature  normal,  and  the  patient  com 
only  of  some  oppression ;  the  heart's  action  was  somewhat  turn 
and  the  arteries  beating  rather  forcibly ;  over  the  aorta  a  faint 
bruit  was  audible.  The  spleen  was  enlarged.  The  patient  h; 
taking  quinine,  and  now  some  arsenic  was  added  to  this;  the 
however,  continued  for  two  days,  when  the  patient  suddenly  < 
looked  upon  this  case  as  one  of  idiopathic  acute  infective  endocan 

The  above  types  by  no  means  represent  all  the  clinical  f 
infective  endocarditis.  Thus  it  is  found  in  association  with  pne 
in  which  case  there  is  very  often  no  special  symptom  to  lead 
suspect  its  presence.  It  may  occur  with  gonorrhoea,  in  which  c 
heart  symptoms  are  often  pronounced,  whilst  septic  symptoms 
obvious  ;  and,  lastly,  we  meet  with  cases  in  which  the  distinction 
rheumatic  and  infective  endocarditis  is  impossible. 

Diagnosis. — In  spite  of  our  improved  clinical  methods,  and  tl 
cation  of  bacteriology  to  clinical  medicine,  the  diagnosis  of  infec 
docarditis  is  still  often  a  matter  of  difficulty. 

Enteric  fever  may  be  distinguished  from  infective  endocar 
the  mode  of  onset,  the  temperature  curve,  the  roseolar  spots,  tyn 
and  so  forth.  [See  "  Enteric  Fever,"  vol.  i.  p.  836.]  Repeated  ri 
rare  in  enteric  fever,  and  cardiac  murmurs  seldom  appear  at  th 
ning  01  it.  In  doubtful  cases  Widal's  serum  test  may  be  a  usefi 
if,  after  the  sixth  day  of  illness,  this  test  give  negative  results 
fever  may  with  great  probability  be  excluded ;  on  the  other  li 
peated  rigors,  and  especially  the  occurrence  of  attacks  of  embolis: 
most  strongly  for  infective  endocanlitis. 

From  septic  and  pyaemic  infection,  unless  heart  symptoms 


noimced  and  signs  of  emliolism  arc  present^  the  diseaae  is  not  easily 
distinguiahcd.  This  wil!  be  eiisily  understood,  for  infectivo  endocarditis 
is  indeed  nothin*;  more  or  less  than  a  scjitic  disease  with  the  epecial 
loeulisation  of  the  micro-orgunism  in  the  heart  valves.  Bacterioh^giad 
exaniiruitinii  of  the  hlood  (see  Lehjw)  commonly  shows  us  the  presenee  of 
septic  niicro-orgardanis  ;  urid  the  siime  observatiori  {q>plie.3  to  the  meningeal 
or  eerebial  form.  It  is  only  in  cases  of  tuberculous  eercbro- spinal 
meningitis  that  the  withdrawal  of  fluid  1>y  means  of  puncture  of  the 
spinal  mendjratie  in  the  lumbar  region^whieh  would  show  the  presenee 
of  tubercle  bacilli — can  he  of  at»y  d  latinos  tic  value ;  as  the  same 
organimu  that  is  found  in  non-tuberculous  raenini^itiK,  be  it  suppurative 
or  cere hro-sp limb  has  been  found  in  infective  endoc^n litis. 

In  the  cardiac  form,  when  the  heart  symptoms  are  well  pronounced, 
sevcml  signs  help  us  to  distinguish  between  the  rheumatic  (or  benign)  and 
the  malignant  endocarditis.     These  are  i — 

(i.)  The  jji'csence  of  pyrexia. — This  is  often  one  of  the  first  syn^ptoms, 
and  may  shi>\v  the  remittent  or  inteniiittcnt  type;  should  the  pyiexia 
be  accompanied  by  rigors  occiirnng  at  irregular  intervals  and  not  afl'eeted 
by  either  quiniue  or  arsenic,  the  diagnosis  may  he  looked  upon  as  almost 
certain. 

{ii>)  The  anaemic  appearance  of  the  jmtient. — AnEemia  often  follows 
the  fii'st  attack  of  rheumatic  endocarditis  ;  hut  the  persists? nee  of  atuemia 
for  a  long  time,  or  the  occurrence  of  anaemia  long  after  the  attack,  should 
cert^ainly  make  us  suspect  malignant  endocarditis. 

(iii.)  EnlargcDient  of  the  spleen  has  already  been  discussed  on  p.  881. 

(iv.)  Changes  in  the  retina,  whether  in  the  form  of  optic  neuritis  or  of 
small  haemorrhages,  when  occtirring  in  persons  sufl'ering  from  endocarditis, 
are  indicative  of  the  infectivo  form ;  and  it  is  well  to  examine  the  eye 
in  all  cases  of  endocarditis. 

(v.)  Haemorrhages  in  the  skin  and  from  the  mucous  membranes,— 
Epistaxis  is  a  common  symptom  in  rheumatic  endoauditis  when  the  aortic 
valves  are  affected  ;  and  haemoptysis  Is  frequently  noticed  early  in  mitral 
disease,  and  at  a  later  st^ige  in  other  heart  affections.  Hfemorrhages 
into  the  skin  and  sulicutaneous  tissue,  on  the  other  hand,  due  probably  to 
numerous  small  capillary  emboli,  are  indicative  of  infective  endocanlitia. 
Of  h^ematuria  from  renrd  irdarcts  and  of  mela^na  froia  infarcts  of  the 
mesenteric  arteries  I  have  already  spoken  ;  but  in  themselves,  and  with- 
out other  signs  of  infective  endocarditis,  these  haemorrhages  are  of  no 
diagnostic  value,  as  they  may  be  the  result  of  the  chronic  venous  conges- 
tion secondary  to  chronic  endocarditis, 

(vi.)  Ricteriological  examination  of  the  blood. — Many  are  the  observa- 
tions on  this  auhject,  and  various  the  methoils  which  have  been  devised 
to  obtain  sufficient  hlocKl  for  the  culture  of  microorganisms.  Petrtischky 
uses  the  blood  obUiined  by  cupping,  Lithraann  Mithdraws  about  S  c.c. 
of  blood  directly  from  a  vein  of  the  arm  hy  means  of  a  sterilised 
syringe,  A  portion  of  this  is  mixed  with  agar-agar  which  has  been 
prcvio;:sly  lit|ucficd  in   a   water- bath  at  a   temiienuure  of  40'  C,  and 
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the  mixture  is  poured  out  into  Petri's  wvpsnlca  to  secitro  cultivj 
the  mioro-organisms  present.     In  the  acut^  septic  cases  nimierouci 
of  streptococci  \\m\  other  cocci  arc  found  ;  in  the  chronic  cases,  thoi 
case  niiiy  be  one  of  infective  endocarditis,  this  metliod  does   not 
show  the  pre.HcncG  of  Tnicroor^^^anisnis.     Of  tljree  chronic  cases  of  ii 
endocarditis  H.  Cohn  found  a  few  colonics  of  staphylococci  in  oi 
In  sev^eml  ai,seii  of  chrotnc  infective  endocarditis  under  my  own 
which  the  fliagnosis  was  verified  by  the  aulopsy,  gome  venous  bic 
aspinited  afttrr  the  method  of  Lithmann,  and  examined  bact^rioL 
Vjy  my  coHea^uo  Dr,  Dek^pine,  but  with  negative  resnlt^. 

Prognosis. — The  prognosis  of  this  disease  is  in  all  case^  very^ 
The  acute  fi>rm,  be  it  of  the  pya^mic^  typhoid,  or  meningeal  typo,  is 
in  variably  faUd,  death  taking  pUice  sometimes  within  a  few  days.      E 
gives  the  case  of  a  iwnn  who  began  with  typhoid  symptoms,  soon  fa 
by  coma  and  hypurpyrexia  ;  the  ease  ended  fatally  the  next  day. 
aortic  valves  showed  ideerations^  and  a  metastatic  abscess  was   foi 
the  ]>rain.     In  other  eases  the  symptoms  may  go  on  for  several 
The  chronic  or  cardiac  form  may  last  for  months  and  occtisionally 
year;  yet  a  fatal  termination  either  by  exhaustion,  emlw»lism,  or  col 
tioris  is  the  rule:  several  recoveries  of  undoubted  cases  have,  howev< 
recorded.     When  spciaking  of  the  ^inthogeny  (vol.  i.  p.  632),   I  mei 
a  case  in  which  malignant  endocarditis  occurred  after  an  injury, 
which  the  patient  recovered  with  a  damaged  aortic  valve,  and  is 
present  time  in  a  satisfactory  state  of  health.      Another  patient,  i 
saw  with  Dr.  Hassall  of  North wich,  with  all  the  signs  of  infectivi 
carditis  implar^ted  on  a  diseased  aortic  valve,  recovered. 

Treatment."— Many  are  the  drugs  that  have  been  recommeiH 
infective  endocarditis.  Apart  from  the  general  treatment  i^ith 
stimulants,  and  rest,  the  s^ime  drugs  as  are  given  in  rheumati 
carditis— such  as  the  alkalies  and  salicyliites,  anti pyrin,  phenaceti 
so  forth — -have  been  recommcnderl,  imt  the  results  liave  n«it  b( 
cotn-agirig.  LfU'ge  doso^  of  qninine  api>ejir  more  useful,  thoiij 
quinine  does  not  prevent  the  oectirrence  of  the  rigors,  even  ii 
fkises.  Fraentzel  recommends  large  doses  of  quinine  with  arset 
I  have  for  some  years  given  this  combination  ;  yet,  except  in  t 
crises  ijuoted  a^mve,  and  in  a  third  case  in  which  the  synipt( 
endocarditis  c>ccnrred  after  an  attack  of  gonorrhcea,  aiid  in 
there  was  also  a  pen-urcthral  abscess,  the  faUd  termination  vi 
averted. 

Benzoate  of  soilium,   recommended  by   Kleber  and  others,   1 
given  any  good  results  in  my  hands. 

Snlpho-carbolate  of  soda  (haif-draclim  doses)  is  recommended 
Sansom,  who  records  one  case  in  which,  when  derttli  took  pi 
later  period,  distinct  cicatricial  tissue  was  found  at  the  site  of 
ulcerations. 

The  subcutaneous  administrrition  of  antistreptcNSoccus  scnim  1 
recently  re  co  mm  ended  ;   judging  from  the  successful  cases  publi 


Siiinsbury  and  hy  Pearse,  this  treatment  deserves  a  trial  Sir  Douglas 
Powell  has  triefl  in  five  caaes  siibciitaneoiia  injection  nf  yeast,  Init  without 
any  marked  result ;  and  in  one  tase  inickin  was  used,  which  caused  a 
temporary  fall  of  the  temperature. 

J,  Dheschfeld. 
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As  with  other  muscular  organs,  the  heart  is  liahle  to  fatigue,  to  ovei-s train, 
to  disturbe^i  innervation,  to  impjiired  nutrition  ;  either,  in  the  firi^t  plaeu, 
from  defect  in  the  nutritive  qualities  of  the  blood  with  which  it  is 
supplied,  or,  in  the  second  place,  from  temporarv  or  pemument  restriction 
in  that  supply  through  temporar\'  or  permanent  alteration  of  the  vessels. 
Further,  the  heart  nuisele  may  undergo  degenerative  changes,  or  may 
atrophy  and  he  replaced  by  fihrous  tissue  ;  and  this  degeneration  *)r 
atrophy  iuid  (ibrous  replacement  may  he  general  or  lix-ahsed.  Yet>  again, 
the  heart  muscle  may  undergo  physiological  hypertropihy  in  obedience  to 
the  demands  of  excessive  labour,  and  this  eoufhtion,  although  not  otte  of 
disease,  has  to  bo  roekoncd  with,  since  it  leads  to  textural  changes  ; 
finally,  the  heart  may  be  invaded  or  occupied  by  grow^ths,  parasitic  or 
other,  of  various  kinds.  With  the  various  diseases  of  the  endocardium, 
pericnnliuin,  and  valves  of  the  heart  I  have  here  no  immediate  concern, 
although  I  shall  have  to  refer  to  them  incidenttdly  in  an  endeavour  to 
give  a  char  account  of  myoc*irdial  lesions. 

The  several  lesions  of  the  myocardium  above  mentioned  will  be  found 
to  group  themselves  naturally  under  the  pathological  hcarlings  of — 

L  Impairment  secondary  to  general  blood  conditions. — (A)  Anienda; 
(B)  Toxic  changes, 

IL  Impairment  secondary  to  altered  blood- supply, ^( A)  From 
jmroxvi^nial  affections  of  coronary  arteries;  (B)  from  penimuent  changes 
in  coionary  arteries ;  (i.)  Athei^oma ;  (a)  fatty  degeneration  ;  {//)  fatty 
infiltration;  (r)  fibroid  infiltration;  (d)  afieuryem  of  the  heart;  (ii.) 
Thrond>osis  or  embolism  ;  (iii.)  Aneuiysm, 
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III.  Impairment  due  to  senile  changes. — {a)  Pigmentary  deg< 
tion ;  (6)  atrophy. 

IV.  Impairment  arising  from  functional  strain. — .(rr)  Hypertn 
{b)  acute  dilatation  ;  (c)  textural  damage. 

V.  Impairment  of  inflammatory  origin — Myocarditis. — (a) 
stitial ;  (h)  parenchymatous  ;  (c)  purulent ;  (d)  syphilitic. 

VI.  Growths.— (rt)  Sarcoma ;  {h)  myxoma ;  (c)  fibroma ;  {d)  gui 
(e)  carcinoma  ;  (/)  lipoma  ;  {g)  cyst ;  (h)  myoma ;  (t)  tubercle. 

VII.  Parasites. — (a)  Hydatid ;  (6)  cysticercus  cellulosse  ;  (c)  a 
mycosis  ;  (d)  trichina  spiralis. 

I.  Impairment  secondary  to  general  blood  conditions 
Anaemia. — Pathology. — In  cases  of  marked  anaemia,  as  in  chlorosii 
nutrition  of  the  heart  muscle  suffers ;  the  organ  is  paler  than  na 
somewhat  glistening  and  wet-looking  on  section,  and  gives  less  tha 
normal  resistance  to  the  pressure  of  the  finger.  On  micros 
examination  in  persons  who  have  died  from  some  intercurrent  m; 
no  change  may  be  noticed ;  but  most  commonly  the  fibres  have  u 
gone  a  certain  degree  of  fatty  change,  and  present  a  few  refra 
granules.  In  some  cases  of  extreme  ansemia,  however,  a  very  nc 
degree  of  fatty  change  may  be  found  in  the  muscular  fibres ;  the  int 
surface  of  the  organ,  especially  over  the  left  ventricle  and  pap; 
muscles,  presents  a  streaked  or  flecked  appearance,  due  to  groups  of 
opacities  seen  through  the  transparent  intima,  the  degeneration  aiTe 
the  muscular  fibres  having  a  patchy  distribution. 

Although  the  fatty  heart  is  always  somewhat  incrbnsed  in  size,  it 
not  be  increased  in  weight ;  the  specific  gravity  of  muscles  being  rec 
by  fatty  change.  The  pericardium  and  endocardium  usually  e 
change,  but  the  cavities  of  the  heart  are  enlarged,  especially  the 
ventricle ;  and  slight  incompetence  of  the  mitral  valve  is  often  rev 
when  the  valve  is  properly  tested  by  a  fluid  pressure  equal  to  that  o 
blood.  I  have  often  seen  a  heart  inadequately  tested  in  this  respect 
degree  of  regurgitation,  clinically  observable,  may  be  overlooked  i 
ventricle  and  valve  are  not  subjected  to  sufficient  fluid  pressure. 

On  microscopic  examination,  groups  of  fibres  are  found  in  whic 
fibrillsB  are  more  or  less  replaced  by  rows  of  refracting  fatty  granulei 
change  appearing  first  in  the  neighbourhood  of  the  nuclei  of  the  f 
Besides  the  groups  of  more  intensely  fattily  changed  fibres,  the 
fibres  are  more  or  less  dotted  with  fatty  granules. 

Clinically f  in  all  cases  of  extreme  simple  anaemia  of  any  conside 
duration,  one  may  observe  a  certain  degree  of  enlargement  of  the  h 
the  apex  beat  is  a  little  to  the  left  of  the  normal,  and  the  area  of  perci] 
dulness  extends  slightly  upwards ;  frequently  a  soft  murmur  is  1 
heard  over  the  apex  beat,  which  is  not  merely  conducted  fron 
pulmonary  area,  but  has  the  characteristics  of  mitral  regurgitation,  a 
no  doubt  due  to  a  dilatation  of  the  left  ventricle,  so  that  the  ba 
attachment  of  the  papillary  muscles  becomes  displaced,  and  the  n 


vjiIvG  sli|;htly  incompetent  at  the  momotit  of  grentest  intra- veiitriciilar 
preHsiirc.  Tiio  hetirt's  iiction  is  quickened,  and  is  peculiarly  irritable  lo 
I  ho  c^lls  of  slight  eJTort  or  to  reflex  or  oinotional  stimuli.  These  symptoms, 
which  constitute  the  cardiac  features  of  anaemia,  iiro  of  courKo  only  in 
jiart  directly  dtic  to  the  state  of  the  heart  muscie^  they  depend  rather 
upon  the  coutHtion  of  the  bloml  ancJ  the  debilitated  state  of  the  nervous 
system  ;  and  to  l>oth  these  latter  c-auses,  as  well  aa  to  the  cardiac  eiifcel>le- 
moiU.,  is  also  attributable  that  degree  of  cedema  of  the  oxtremitVs  which 
id  so  commiiu  in  marked  aiitemia. 

B.  ToxBBmia, —  HmUne  degcneniHon. — A  peculiar  hyaliiio  swelling  of  the 
muscle  fibres  of  the  heart  in  diphtheria  has  been  ilescribed  by  B<juelitit, 
Lalmdie,  Lagrave,  and  RosenlMich.  The  last-named  author  looks  upon  it 
as  an  inflammation.  Similar  changes  are  met  with  in  the  vohintary 
muscles  in  typhoid  fever.  Boyce  speaks  of  it  as  a  hyaline  tlegefieration 
of  connective  tissue,  consisting  of  hyaline  material  similar  to  amyloid,  but 
without  the  chemical  reaction  of  the  latter.  Hyaline  degeneration 
identical  wixh  that  in  the  myocardium  is  more  commonly  oliserved  around 
the  arteries,  sometimes  permeating,  and  causing  extensive  atrophy  of  the 
muscle  fibres  of  their  middle  coat, 

Chmdtf  stceUintj  is  a  condition  in  wbich  the  fibres  of  the  heart  lose 
their  striation  and  become  finely  gifinular ;  it  is  met  with  espemlly  in 
diphtheria,  typh<jid  and  typhus,  and  is  indeed  common  to  all  fel) rile  states 
of  sufJieieut  duration. 

l\iftijtlrfjaiimlu»n.—-\n  certain  poisoned  conditions  of  blood,  as  from 
lead,  arsenic,  and,  in  a  most  notalde  degree^  from  phosphonis,  fatty 
de«reneration  of  tbe  muscular  fibres  of  the  heart  may  be  very  extensive  ; 
and,  in  eases  tjf  phosphorus  poisoning  in  which  the  patient  has  survived 
the  more  immediate  gastro  intestinal  sympt4>ms,  it  is  the  principal  sotu-ce 
of  dangei\  The  mildest  form  of  bloofl  contamination — although  very 
important  from  its  being  so  common— is  the  absolution  of  ptnmaines  from 
the  colon  in  neglected  toiiJidity  of  the  liowela,  a  source  no  doubt  op*^rative 
in  the  production  of  the  fatty  heart  of  aniemia.  The  most  intense  of  the 
f>oisons  of  organic  origin  affecting  the  heart  is  that  modific^ition  of  the 
toxinc  of  diphtheria  whicb  is  formed  in  the  later  stages  of  this  disease, 
and  whii'h  appejirs  to  be  responsible  for  that  profound  fatty  degeneration 
of  the  heart  (in  common  with  other  oigans)  which  is  only  equalled  in 
cases  produced  by  phosphorus. 

LVjmr  in  fnifij  JftjcnertjUoj), — Clinical  obseri^ations  wotdd  le^ul  tis  to 
suppose  that  repair  of  fattily  degenerated  hearts  is  pos.sible,  and  even  of 
frequent  occurrence  ;  Dr.  Coats  is  of  opinion  that  it  takes  place  by 
iibsorptiou  of  the  fat  and  an  actual  new  formation  of  mnsculr*r  tissue. 
That  such  new  formation  is  abundantly  possible  is  evident  from  the 
readiness  with  which  healthy  hypertrophy  is  established  to  compensate 
valvular  defects,  or  in  response  to  other  unusual  calls  upon  the  muscular 
activity  of  the  heart. 

Under  the  heading  of  changes  of  the  myocardiimi  of  toxic  origin  we 
should  certainly  include  those  consequent  upon  chronic  gouty  conditions 
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and  chronic  uraemic  poisoning ;  although,  as  in  the  less  defined  c 
induced  by  alcoholism,  nicotinism,  and  the  like,  the  lesions  have  feal 
common  with  those  induced  by  other  causes,  and  will  be  describeci 
There  can  be  little  doubt  that  the  high-pressure  pulse  and  con« 
increased  call  upon  the  heart  which  are  associated  with  chronic  aH 
of  the  kidney  are  combined  effects  of  central  nervous  induction, 
for  their  purpose  such  an  increase  of   blood-pressure  as  shall  p 
compensatory  kidney  function.     In  chronic  gouty  conditions  the 
vascular  function  is  similarly  modified ;  and  in  other  cases  of  h 
high  arterial  blood-pressure  from  mental  strain  or  other  causes  th< 
effects,  although  less  in  degree,  are  observed  in  the  myocardium, 
effects  are,  first,  hypertrophy ;  and,  secondly,  fibro-fatty  degenerati 

II.  Impairment  of  the  myocardium  secondary  to  a\ 
BLOOD  -  SUPPLY. — A.  Paroxysmal  conditions  of  coronary  arte: 
Many  authors  have  pointed  out  the  occasional  occurrence  of  angina  p 
in  young  people  attributable  to  excess  in  tobacco-smoking ;  an< 
observed  the  anginal  paroxysm  of  like  causation  in  older  p 
Besides  its  other  effects  tending  to  disturbance  of  the  cardiac  inner 
Dr.  Huchard  holds  the  view  that  nicotine  has  a  more  direct  acti 
causing  spasmodic  contraction  of  the  smaller  vessels,  and,  in  these 
especially  of  the  coronary  vessels.  It  is  difficult  to  bring  e\ 
sufficiently  demonstrative  to  prove  this  opinion  or  to  refute  it 
Huchard  relies  chiefly  upon  the  spasm  of  voluntary  muscle 
upon  the  pallor  and  arterial  contraction  observed  in  nic«»tine  in 
tion,  upon  the  high  arterial  tension  often  to  be  t)bserved  in  sn 
and  upon  the  experiments  of  Claude  Bernard  in  1857,  and  bj 
self  and  others  since,  showing  the  local  effect  of  nicotine  in  c 
contraction  of  the  vessels  in  the  frog's  foot.  There  is  every  rea 
believe  that  the  coronary  arteries,  like  other  vessels  of  equal  si: 
equally  richly  endowed  with  muscular  tissue,  are  liable  to  spa 
contraction  ;  and  it  is  quite  possible,  as  maintained  by  Huchard,  t 
some  cases  the  abuse  of  nicotine  may  direct'y  cause  such  constricti< 
produce  temporary  anaemia  and  disturbed  function  of  the  heart  r 
It  hjis  not  been  shown,  however,  that  any  textural  damage  to  the 
substance  has  been  caused  by  the  vaso-motor  effects  of  nicotine  uj 
circulation.  Of  course,  the  remoter  effects  of  nicotine  in  causing  a 
and  muscular  degeneration,  if  such  there  be,  are  not  included 
present  subject. 

B.  Permanent  changes  in  the  coronary  arteries. — (i.)  Atherc 
the  coronaries. — This  may  arise :    {a)  From  the  natural  effects 
leading  to  degeneration  of  the  intima,  with  secondary  thickenin 
softening,  or  calcareous  deposition. 

(h)  These  senile  changes  may  be  anticipated  by  constitutiom 
ditions,  especially  syphilis,  alcoholism,  and  gout ;  the  sequence  of 
being  much  the  same,   namely,   degenerative  impairment  of  ehu 
patchy  thickening,  fatty  change,  or  "calcareous  deposition. 


(c)  ileriiditary  dis{>i>sition  plays  an  important  part  in  dctemiiuing 
prem/iiiUT  deciiy  of  thtj  arterial  system. 

The  above  conditions  am  geneml  to  the  whole  arterinl  system,  but 
ara  must  manifest  at  thoso  portions  of  it  at  which  the  stress  of 
nuinial  arteriid  jirefisure  is  most  hc^ivy.  The  origin  and  arch  of  the 
aorta  and  the  corona jy  arteries  are  the  portions  thns  aflbctcfl  which 
concern  us  at  the  present  moment ;  and  it  may  be  noted  that  athern- 
matiam  narrowing  of  the  coronaries  is  generally  most  marked  at  their 
aortic  origins,  and  is  often  limited  to  these  jvirLs. 

(//)  The  ehionic  arterial  sti^in  of  laliurions  occupations  has  a  very 
iniixjrtant  irdlucnce  in  prwlucing  chronk-  pcitchy  endurteritis  of  the  aorta 
and  the  coronary  arteries  ;  and  it  operates  very  coninmnly  in  conjunetion 
with  the  can.se8  of  arterial  degeneration  sjwkcn  of  nntler  lieadings/j  and  c. 

There  eati  be  little  donljt  that  the  peculiar  pitch}'  distribution  of 
endarteritic  thickening  is  due  to  small  rifts  at  points  of  least  resistance 
of  an  intinia  rendered  more  brittle  by  degenerative  changes,  and  to  the 
secondary  unclear  overgrowth  and  suhscquent  degenerative  elianges 
ensuing  thereupon. 

(r)  Apart  fiom  the  general  eflfect  of  syphilis  in  disposing  to  arterial 
atheroma,  svfjiiihtic  granulomata  may  form  in  and  about  the  arteries, 
osjK^cially  thickening  their  inner  coats,  and  thus  often  leading  to  narrow- 
ing or  oblitenition.      [ride  art,  "  Disease  of  Arteries/'  vol.  vi,] 

(/)  Vessels  of  small  calibre,  such  as  the  coronary  arteries  when 
narrowed,  and  with  their  intima  changed  l>y  atheromat^jus  ur  specific 
arteritis,  are  very  ajit  to  become  abruptly  and  completely  closed  by 
thrombosis. 

{{f)  The  coronary  arteries,  like  other  vessels,  are  liable  to  embolic 
closure,  although  they  arc  much  less  prone  to  this  obstrnction  than  are 
other  vessels  more  directly  in  the  current  of  the  circulation.  Such 
cmlKjlisms  when  they  arise  may  be  simple  or  septic. 

Having  now  enumerated  the  possible  causes  of  narrowing  or  olilitera- 
tion  of  the  coionary  arteries,  let  us  look  to  the  tonscfjuences  rjf  such 
narrowing,  which  we  shall  find  to  embrace  the  most  important  lesions  of 
the  cardiac  muscle. 

(a)  Faiitf  dtijeim-atimi  of  ihf  hfari, — A  gradually  increasing  impainment 
in  the  blood  -  supply  of  the  he^irt,  and  a  eorresjxjndingly  dinnrdsbed 
tborouixhness  of  the  irrigation  of  its  tissues  with  blooil,  are  the  most 
fretpicnt  causes  of  fatty  degeneration  of  the  muscidar  fibres.  I  have 
already  s|)oken  of  fatty  tlegeneration  of  the  heart  as  a  consequence  of 
general  anemia,  and  in  certain  states  of  toxajciia ;  the  degeneration 
arising  from  local  anaemia,  due  to  constriction  of  the  supplying  vessels,  is 
of  the  fiiime  kind,  but  is  much  less  acute,  and  is  more  patcliy  in  its 
distribution.  In  hearts  in  wdiich  the  coronary  narrowing  atrects  both 
vessels  at  their  origins,  the  distribution  of  fatty  change  would  be  more 
uniform  ;  but  these  cases  are  mre.  Often  only  one  coronary  vessel  is 
thus  atfected,  and  sometimes  only  certain  branches  within  the  substance 
of  the  heart  arc  much  contracted  by  atheroma.     Thus  the  change,  at  least 
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in  any  serious  degree,  may  be  limited  to  one  side  of  the  heart,  or 
or  more  portions  of  one  or  both  ventricles  or  auricles. 

The  change,  for  reasons  to  be  mentioned  immediately,  besides 
much  more  insidious  and  slow  in  its  progress,  is  mingled  with 
changes  and,  in  particular,  with  false  or  fibroid  hypertrophy  of  the 
In  very  old  people,  in  whom  the  whole  process  is  one  of  senile 
tho    fatty  degeneration    may    be    simple   and   unattended    with 
changes. 

The  process  of  fatty  degeneration  of  the  cardiac  muscle  consi 
already  stated,  in  the  gradual  replacement  of  the  sarcous  clemei 
fatty  granules,  the  deposition  of  granules  beginning  about  the  nucl 
extending  linearly  towards  the  fibre-ends.  The  affected  tissue  i; 
rendered  more  opaque  in  streaks  of  a  tawny  yellow  colour,  is  soft 
more  friable  under  the  finger,  and  in  well-marked  patches  gives  a  ^ 
section.  In  some  cases,  in  which  the  degeneration  is  extreme  < 
restricted  area  corresponding  with  an  occluded  vessel,  the  fatty  sof 
may  be  so  great  as  to  resemble  abscess.  It  is  said(llf«)  that  in 
cases  the  fatty  change  proper  is  preceded  by  a  "  cloudy  swelling,"  in 
the  fibres  become  finely  granular  from  the  deposition  in  them  < 
protein  granules,  which  are  to  be  distinguished  from  fatty  granule 
only  by  their  more  dim  and  cloudy  outline,  but  also  by  their  react 
strong  acetic  acid  or  caustic  soda  or  potash,  either  of  which  oblit 
them,  whilst  the  same  reagents  bring  out  the  granules  of  true 
degeneration  in  stronger  relief.  Both  the  protein  and  fat  gr 
are  derived  from  the  sarcous  elements  of  the  muscle  which  they  n 
As  the  disease  advances  the  striation  of  the  fibres  becomes  gradualh 
at  first  at  the  extremities  of  the  fibres,  finally  towards  their  n 
centres. 

h\  combination  with  the  fatty  degeneration  there  is  more  c 
atrophy  of  the  muscular  fibres,  and  in  substitution  for  them  an 
growth  of  connective  tissue  elements  resulting  in  the  formation  of  1 
tissue  (fibroid  or  false  hypertrophy).  In  this  respect  fatty  degene 
of  the  heart,  induced  by  restricted  blood-supply  from  narrowed  v 
differs  from  the  same  degeneration  due  to  general  anaemia  or  toxic  c 
I  have  already  indicated  an  exception  in  the  case  of  old  people,  in 
the  degenerative  changes  are  a  part  of  general  senile  decay. 

Although  the  internal  surface  of  the  ventricles  may  be  speckc 
streaked  with  opacities — much  more  irregularly  disposed,  however 
in  the  case  with  degenerations  of  general  blood  origin— the  endoca 
itself  is  rarely  affected.  The  size  and  weight  of  the  heart,  and  the 
ness  or  thinness  of  its  walls,  depend  chiefly  upon  the  amount  of  1 
substitution  which  is  associated  with  the  fatty  change.  The  perica 
is  not  necessarily  involved,  although  it  may  be  more  opaque  and  t! 
than  normal. 

It  was  found,  in  speaking  of  the  more  acute  fatty  degene 
of  the  heart  due  to  general  blood  conditions,  that  partial  or  cor 
repair  was  possible  by  a  renewal  of  the  muscular  fibres  in  the  sam 


as  a»  extra  growth  of  sucli  fibres  can  Uike  place  in  healthy  hypertrophy, 
wbilet  at  the  same  time  the  fattily  ilrguuemted  fibres  hei-ame  ahsorbed. 
In  flegeneration  tlii6  to  pcrmaiitintl}^  iiarrowed  l)locKl-.^upply,  however,  no 
such  repair  can  take  plnce  to  any  appreciable  extent;  for  the  aniistotnosis 
of  thcs  two  coronary  arteriesj  supposing  only  one  to  he  atleeled,  is  not 
free  enough  to  provide  a  sufficient  circulation  for  the  purpose.  Neverthe- 
kss,  we  may  see  iu  the  overgrowth  of  fibrous  tissue,  of  a  somewhat 
de^traved  sort  it  is  true,  an  attempt  to  maintain  the  due  resistaneo  of 
the  heart  walls  to  blood -pressure,  without  however  any  corresponding 
preservation  of  eontnietile  jKJwer, 

Symptoms  and  signs. — The  fatty  heart  is  a  weak  heart,  weak  in  its 
I  muscular  power,  and  weak  in  its  resistaneo  to  blood  pre.*? sure.     It  is  either 

more  or  less  arrhythmic  in  action,  or  reatlily  hetomea  so  under  any  extm 
I  demand  u[>on  it  from  excitement  or  eftbrt.  It  is  also  {except  in  eases  in 
i  which  the  degeneration  of  the  heart  goes  hand  in  hand  with  general 
[i  atro[>hy  of  bhiml  and  tissues  in  old  age)  an  enUrged  heart,  increased  in 
(  size  by  the  dilatation  of  the  ventricles,  and  especially  of  the  left  veutncle, 
I  under  the  normal  bloofl -pressure  ;  and  often  increasetl  in  size  also  by  false 
j  (filtroitl)  hypertrophy.  Hence,  in  a  ]>erson  usually  beyond  middle  life, 
I  with  a  feeble  eirculatioti  and  a  tendency  to  blueness  of  the  extremities,  if 
I  we  find  the  superficial  rlimensions  of  the  heart  increased,  the  apex  more 
I  to  the  left  than  natnral,  the  <lulness  extending  an  interspace  higher,  and 
perhaps  a  fmger'sbreadth  more  to  the  right  than  is  propei*,  and  if  on 
auscultiition  we  find  a  marked  indistinctness  of  the  first  sonnd  and  an 
irregularity  of  heat  both  as  regards  time  and  force,  we  may  be  sure  of 
degeneration  of  the  heart,  and  that  the  degeneration  is  more  or  less  fatty. 
A  very  common  symptom  is  the  occassional  occurrence  of  attacks  of 
syncopal  or  anginal  failure  [see  *^  Angina  Pectoris,*'  voL  vi.],  but  as  these 
attiuks  are  often  simulated  by  those  of  a  much  less  serious  nature,  they 
are  always  to  be  taken  into  account  in  conjivnction  with  the  signs  of  a 
cardiac  eTdargcraent.  In  crises  of  anginal  att^ick  attendant  upon  oiganic 
change  in  the  Ciirdiac  muscle,  and  especially  when  such  change  is  a-sso- 
ciated  with  coronary  stenosis,  the  immediate  cause  of  the  earlier  attacks 
is  generally  some  increased  call  upon  the  heart  from  excessive  exertion, 
such  as  w^alking  quickly  or  uphill ;  and  the  result  is  to  bring  the  patient 
to  a  stop  at  once.  Later  attacks  may  occur  when  the  patient  is  at  rest 
or  asleep.  In  anginal  seizures^  when  the  heart  is  sound,  the  pitient  often 
tends  to  move  aljout,  and  if  the  attack  bo  not  very  severe  it  may  not 
prevent  the  continuance  of  walking  or  other  exercise. 

In  advanced  cases  of  fatty  hcArt,  cases  in  which  more  dist  incfc  anginal 
symptoms  may  not  have  occurred,  an  altered  respiratory  rhythm  is  not 
infrequently  to  be  observed,  w^hich  is  especially  apt  to  occur  during  sleep ; 
namely,  an  increasing  shallowness  of  breathing  down  to  alisolute  cessa- 
tion for  20,  30,  40  seconds,  then  several  profound  and  heaving  respira- 
tions take  place  which  again  gradually  subside  to  complete  pause 
(Cheyne-Stokes  breathing).  During  the  pause  the  pitient  generally 
wakes  up  with  a  starts  and  his  sleep  is  thus  much  interfered  with  atid 
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^iccomi\s  reduced  to  a  succession  of  short  dozes.  The  peculiar 
is  to  be  observed  during  the  wakinc;  hours  ako.  The  pulse 
with  its  usually  irregular  action  practically  unaltered  dul 
arrhythmic  breathing  and  pause  ;  it  is  to  T>e  noted,  however,  thi 
eases  rluiiug  onHriiirv  or  deep  breathing  the  pulse  is  distinell] 
durini^  the  inspiratory  wave.  It  must»  listlv,  l>c  confessed  that 
are  met  with  in  which,  even  with  a  tuarked  degree  of  fatty  hearty 
are  diBcovercd  up  to  the  moiiient  of  faUil  syncope  or  anginxi.  1 1 
my  belief,  however^  that  if  tlio  o£jportunity  presents  itself  for 
examination  of  such  cases,  and  the  pt>ssil>le  presence  of  emphi^ 
Uiken  into  account  as  nuisking  an  increase  of  the  cardiac  area,  th 
evidence  of  fatty  degeneration  is  lurcly  to  bo  raisscd. 

The  disease  is  most  rummt>u  at  or  beyond  50  years  of  age.  1 
fre'jueiUly  sulfer  than  women  in  the  proportion  of  nearly  two  to  on^ 
All  the  functions  of  a  person  with  fatty  heart  are  performed  in  . 
manner  Ho  is  the  stihject  of  atonic  dyspepsia,  with  a  great  tei 
flatulent  distension  of  the  stomach ;  his  bowel  and  liver  fimc 
torpid  ;  the  urinary  secretion,  \^ery  sen»itivo  tcp  external  surface 
ture,  is  of  low  range  of  specific  gravity,  and  often  contains  a 
alljumin.  The  brain  is  easily  fatigued,  the  temper  irritabli 
gentle  level  exercise  can  be  tiiken  with  corafort. 

Treatment. — The  treatment  of  fatty  degeneration  of  the  heal 
altered  bloorl-supply  is  a  matter  of  great  importimce,  hence  the 
of  recognising  the  lesions  at  the  earliest  possilile  stage. 

In  the  earlier  stages  regular  exercise  short  of  fatigue,  and  a( 
a  person  in  whom  a  w^eakness  of  the  central  organ  of  the  eirei 
recognised,  is  of  imporUiuce  ;  quiet  walking  on  the  level,  ri( 
hunting),  cycling  (avoiding  hills),  driving,  sailing,  quiet  rowings 
be  allowctl  ;  and  gentle  incline  walking,  adapted  to  the  case, 
tiken  as  prescribed  exercise.  Covert  shooting  may  be  folio we<!^ 
rough  walking  or  hill  shooting.  Golf  an<]  croquet  are  game«  wel 
to  such  people*  For  these  early  cases,  a  course  of  Nauheim  1 
exercises  may  be  taken  with  advantage  from  time  to  time,  the 
being  especially  valuable  in  aidifig  by  tonic  muscular  contractions 
of  hlood  to  the  heart,  disgorging  the  venouB  circulation,  and  thi 
the  forward  movement  Cold  bathing  should  be  forbidden,  and 
given  against  walking  against  cold  winds, 

A  nutiitiotis  diet,  rather  nitn>genoU8  than  fatty  or  starchy, 
allowed  distiihiited  in  three  regidar  meals  daily,  eaten  slowly,  an« 
in  quantiry  to  the  lessened  requirements  of  a  less  active  life.      A 
amount  of  wine  i*  usually  required. 

Arsenic,  iron»  and  strychnia  are  the  tonics  especially  valtia 
they  should  not  be  given  in  more  than  two,  or  at  most  three  do 
for  short  courses^ the  most  careful  regard  being  given  to  avoid 
disturbances.  In  all  cases  of  low^ered  blood- pressure  there  is  a 
to  passive  congestion  of  the  organs  and  especially  of  the  liveri 
a  mild  dinner  pill  and  an  occasional  mercurial  alterative  are  dea 
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In  advanced  c^sea  of  fatty  dcgeneratinn  tbe  sfime  gcnorul  plan  raiist 
be  followt»d  still  luore  miTftilly,  and  witli  n^ir rower  restrictions  as  regards 
exercise,  ^vhich  abould  only  be  allowed  on  smooth  level  ground,  all  sttur- 
elimbing  being  stnctly  forbid<lcn.  The  <liot  must  be  closely  watcht?d, 
especial  care  being  taken  to  avoid  o\'erlofiding  of  stomach  antl  acnte 
dy sfM3psi,i,  as  many  fatal  seizures  are  attiil*ntalflc  to  gastrointestinal  dis- 
tnrlwmce,  Personis  with  fatty  heart  are  extremely  sensitive  to  extoriial 
cold^  and  should  be  clothed  \ery  warmly.  A  thoi'ongh  rest,  lying  down, 
once  or  twice  a  diiy  shotdd  be  enjoined  \  the  best  times  to  select  are 
before  meals  ;  a  shcn  t  rest  being  taken  before  Inneheon,  and  a  more  pro- 
longed rest,  of  one  tmd  a  half  to  two  hours,  before  the  late  dinner.  Such 
patients  should  only  nsc  warm  water  for  bath  in  ^%  and  for  them  the 
Nauheim  l>aths3  and  exercises  are  not  to  bo  reconiTru^nded. 

To  a  stryehfda  and  arsenic  or  iron  toidc  some  tli^itabs,  strophanthus, 
or  convallaria  may  be  added  ;  and  an  aromatic  stimnlant  and  carminative 
draught  shtiuld  ahvuys  be  at  hand  in  ciise  of  syncopal  attacks,  and  may 
often  uyefTiUy  contain  a  little  nitro-glyccrine. 

Finally,  in  i^isrs  of  fatty  heart  which  have  advanced  to  the  pro^luc- 
tion  of  any  deciiled  symptom.s,  the  employment  of  oxygen  inhalations 
twice  or  three  time^  a  day  is  vahmble  as  a  cardiac  restorative  ;  it  operatee 
principally,  no  doubt,  in  stimulating  cardiac  nutrition  and  in  facilitating 
tlie  removal  of  waste  tissues  from  the  organ  by  flushing  it  with  more 
highly  oxygenated  blood*  For  the  (Jhcyne  Stoker  respiratioii,  in  advanced 
stagOf^,  there  is  no  more  powerful  means  of  atfVirilirig  relief  than  oxygen 
iiihjilatif^ns  in  ct*mbination  with  strychtda.  In  snch  cases,  however,  it 
shonld  not  be  employed  with  the  naso-oral  iidialer,  but  a  current  of  oxygen 
should  simply  be  played  over  the  mouth  and  nostrils  of  the  patient  for  ^y% 
or  ten  minutes  without  any  extra  respiratory  oflbrt  on  his  part 

(/?)  FaUij  infdtralitm  0/  ike  heart — Fatty  infilti-ation  of  the  heart  is  a 
condition  in  wliieh,  owing  to  the  deposition  of  fat  in  the  intemtices  of 
the  muscidar  filnes,  these  fibres  themselves  are  compressed,  impeded  in 
action,  and  iiccomc  atrophied. 

A  certi^in  amount  of  adipose  tissue  is  naturally  present  on  the  heart, 
especially  along  the  superficial  course  of  the  coronary  vessels  and  in  the 
sulci  at  tlie  base ;  under  certain  conditions  this  tissue  develops  in 
inonliiuitc  quantity  and  spreads  over  the  cardiac  surface,  penetniting, 
chiefly  with  the  arterial  Immches,  into  its  muscular  substance.  This 
increase  and  extension  of  the  adijaose  tissue  is  most  marked  over  the 
right  ventricle,  and  may  constitute  a  layer  of  consideiable  thickneas 
which  by  its  encroaehnient  upon  and  between  the  muscular  fuscieuli  may 
cause  their  atrophy  and  replacement,  and  thus  considerably  weaken  and 
emltarrass  the  heart.  The  extension  is  always  from  the  snhperi cardial 
surface  and  chiefiy  along  the  arterial  lines.  The  atrophy  of  the  muscular 
tis.^ue  which  atienils  ufMin  fatty  infiltration  is  for  the  most  part  consequent 
and  secondary  ;  but  it  is  prolmblo  that  in  some  cjiscs  a  primary  atrophy 
of  the  muscle  leads  to  the  secondary  development  of  fat  in  the  connective 
tissuc^ — which  is  everywhere  present  and  potentially  fat  bearing. 
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Thus,  clinically,  we  have  two  fui  ms  of  fatty  infiltration  of 
the  one  in  which  the  fat  is  rapid  1)  stored  and  extends  into  and  < 
upon  a  hi^'her  tis-tiie,  the  function  of  which  it  embarrasses,  and 
tion  of  which   it  mechanically  interferes  with  ;  the  other  in 
fatty  tissue  merely,  as  it  were,  fills  up  the  interstices  left  by 
ing  muscular  tissue. 

Of  these  varieties  the  first  is*  by  far  the  more  common  and 
It  is  met  with  in  persouij  of  inactive  and  often  indolent  and  self- 
lives,  in  men  at  middle  age,  in  women  towards  the  climacteric 
Boon  after  it.  It  is  the  people  who  have  good  appetites 
primary  digestion  with  faulty  assimilation  and  iniMleijuate  e 
power  that  are  espeeially  Iiuble  to  this  disease.  Indulgence  i: 
and  c-spcoially  in  malt  liquors  and  the  sweeter  wines,  cerUiinly  & 
occurrence ;  and  there  are  certain  maladies  upon  which  it  is 
liable  to  ensue,  especially  those  affections  which  involve  a  depi 
respiratory  surface,  such  as  cbronic  emphysema,  or  Hbroid  <ii^^ 
Iun4  in  old'Standing  quiescent  j>hthisis,  or  secondary  to  pleuritic 
or  unresolved  pneumonia,  etc.  Defective  elimination  by  the  ba 
kidneys  is  similarly  efficacious.  It  must  be  carefully  remembea 
ever,  th;tt  no  organic  diRease  of  anv  kind  is  necessary  as  the  f< 
of  this  affection,  which  may  arise  solely  from  an  excess  of  a 
supply  over  demand,  however  this  may  be  brought  about. 

Symptoms  and  signs*— Pei-sona  thus  affected  are  stout,  inci 
weight,  with  a  thickening  layer  of  adiixtse  tissue,  fidl  abdon 
often  tender  livers.  Their  cireulMtiun  is  feeble  ami  usuallj 
quicker  tlian  was  normal  in  them.  There  is  some  excess  of  V( 
their  colourings  they  are  short- breathed  on  exertion*  and  bwo 
Later  they  manifest  functional  disturbances  of  the  heart's  actioi 
induced  on  exertion  or  coming  on  without  il.  The  cardiac  € 
increased  by  an  interspace  upwards,  but  the  apex  beat  is  difBcu 
and  the  cardiac  im  I  ml 80  tends  to  be  more  felt  towards  the  ep 
than  beyond  the  normal  position  to  the  left.  The  sounds  are 
than  natural,  otherwise  unchanged.  There  is  no  change  to  be  i\ 
arteries;  the  pulse  is  usually  soft,  of  low  pressure,  and,  if  fidl, 
pressiblo.  Of  course  this  condition  of  pulse  may  be  varied 
intervening  states,  such  as  gout,  lo  which,  however,  these  peopL 
peculiarly  liable.  The  urine  v.irios,  but  is  habitually  pale  and 
and  of  rather  low  than  high  range  of  specific  gravity. 

Whilst  in  a  far  less  dangerous  condition  than  that  attendani 
truly  fattily  degenerated  heart,  these  patients  are  nevertheless  v 
to  fiuceundj  t^  acute  disease  of  any  kind,  and  particularly  to  h 
pneumonia,  enteric  fever,  or  surgical  injury. 

The  treatment  is  simple,  rational,  and,  if  loyally  followed,  very  i 
The  dietary  must  be  mainly  nitrogenous,  all  superfluous  starch( 
and  fats  being  disearded.      Only  claret,  moselle,  or  equivalent  qi 
spirit  well  diluted  must  be  allowed,  and  in  sparing  ipiantity,     ' 
nhould  be  at  regular  times,  slowly  eaten  and  strictly  moderate  in 


But  littl*}  fliud  should  bo  taken  with  tho  meal,  but  tissue  duiii^^o  duly 
ensured  an  I  ihiist  sivtkiicd  by  a  moderate  fiunulity  of  hot  or  cold  fluid 
slowly  sipped  about  a  ijuurtcr  to  half  nn  hour  alter  tho  iueiils»  or»  some* 
times  better  still,  half-way  between  iho  meals,  A  tumbler  of  hot  water 
irith  a  little  fresh  lemou  juice  may  bo  taken  at  bedtime  or  in  the  early 
morniug.  Itaw  frutti*,  n>ot  vegetables,  and  bread  must  be  avoided,  or 
only  very  sparingly  tivkeii.  Daily  walking,  riding,  or  eyeling  exercise 
must  bo  im|K3ratively  enjoined  ;  for  the  a^ihantage  of  regidated  exeieisc 
i^  not  merely  to  tjuieken  mnsciilHr  nutritive  changes,  and  so  to  convert 
the  food  tiiken  into  projicr  foreo-yielding  material,  but  to  deepen  rcs]  ira- 
tion  and  to  promote  the  respiratory  and  other  eliminative  functions. 
Henee  dumb-bell,  fencing,  or  other  home  exereises  carried  on  indoors, 
althoiigh  they  may  be  useful  supplemcntiiry  aids,  are  not  adequate  to 
replace  open-air  exereisc.  Medicinal  treatment  is  of  tpiite  minor  im|>ort- 
aiice>  and  may  bo  limited  to  promoting  due  elimination,  and  giving  a 
heart  tonic  if  needed.  Turkish  baths,  or  a  course  at  Homburg,  Carls 
bad,  Marienbad,  Harrogate,  or  Nauheim,  may  be  suggested  in  appropriate 
cases. 

The  other  form  of  fatty  infiltration  attendant  npon  atrophy  of  the 
heart  is  met  wiih  in  an  altogether  diftereut  type  of  individual,  one  who 
commonly  is  already  tho  subject  of  some  grave  organic  disease,  snch  as 
tuberculosis  or  cancer ;  and  ita  importance  and  treatment  are  both  merged 
in  the  graver  malady. 

(y)  Fibrtfid  injilindmi  of  the  heart  (Fibrous  transformation,  Coat^ ; 
Fibroid  degeneration  of  the  myocanlium,  Orlh.  ;  Myocarditis  productiva 
or  interstitial  myocarditis). — This  condition  essentialiy  consists  in  the 
separation  and  replacement  of  the  muscular  fibres  of  the  heart  by  an 
imperfect  fibrous  tissue  generated  by  overgrowth  of  the  connective  tissue 
of  the  organ.  It  is  very  closely  analogous  to  fatty  infiltration,  and  it 
cannot  rightly  be  described  as  a  degeneration  of  the  myotkardium.  It 
would  seem,  therefore,  that  the  term  '*  fibroid  infiltration '*  most  fitly 
deitcribes  the  niorbirl  stfite  present ;  interstitial  myocarditis  is  also  a 
fairly  accurate  term,  althongh  it  coineys  a  false  impression  of  the  disease 
being  an  inflamraatory  one,  which  it  rarely,  if  ever,  is. 

Fibroid  iufikration  of  the  heart  may  be  described  as  general  and 
local,  idthough  even  in  genejal  infiltration  the  disease  is  not  uniformly 
distriljuted. 

Causes,— Besides  the  coronary  obstruction  general  flbroid  infiltration 
has  an<^^ithcr  principal  cause  ;  namely,  chronic  congestion  of  the  heart  from 
mechanical  impediment  to  the  return  of  blood  from  the  c^trdiac  veins. 
This  cause  is  chiefly  met  with  in  eases  of  old-standing  emphysema,  and  in 
cases  in  which  the  wdiole  or  a  large  portion  of  ojio  lung  is  the  seat  of 
cirrhotic  change  from  old  pleiirisv,  luiresolved  pneumonia,  or  fibmid 
phthisis-  Extensive  narrowing  and  destruction  of  pulmonary  vessels  and 
impairment  of  that  inspiratory  aid  to  the  c^trdiac  circulation  wliich  obUuns 
in  healthy  respiration,  results  in  a  difficulty  in  the  pulmonary  circulation^ 
at  lirst  overcome  by  greater  diligence  of  the  right  heart,  but  gradually 
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increasing  until  the  venous  return  to  the  right  auricle  is  seriously  imp 
A  chronic  congestion  of  the  walls  of  the  heart  ensues,  most  inarkt 
the  right  side,  but  involving  the  left  also ;  and,  as  a  result  of  this  q\ 
congestion,  overgrowth  of  connective  tissue  and  atrophy  and  degonei 
of  the  cardiac  muscle  proper.  In  the  more  advanced  stages  of  i 
stenosis  and  regurgitation  the  same  conditions  are  to  be  observed,  h 
similarly  a  mechanical  origin. 

Nevertheless  the  most  important  cause  of  general  fibroid  infilti 
of  the  heart  is  the  obstructive  disetise  of  the  coronary  arteries  at  oi 
their  origin  from  the  aoitii,  under  which  head  we  now  consider  ii 
more  marked  degree  of  futty  degeneration  of  the  muscular  fibres  i 
with  in  association  with  fibroid  infiltration  arising  from  this  cause, 
degree  of  blood  irrigation  which  will  suffice  for  the  ovorgix)wth 
inferior  tissue,  such  as  connective  tissue,  will  not  suffice  for  the  nut 
maintenance  of  a  tissue  of  such  activity,  and  requiring  such  fre< 
renewal  iind  restoration  as  the  muscular  tissue. 

It  is  thus  to  bo  remarked  that  hearts  which  are  the  seat  of  g< 
fatty  degeneration  from  coronary  obstruction  (except  quite  as  a  i 
change)  are  always  large  hearts,  the  seat  of  so-called  false  hypertrr 
and  this  it  is  which  furnishes  us  with  an  importiint  clue  to  their  cl 
diagnosis.  The  increase  in  size  is  pu-tly  due  to  increased  thickness  < 
cardiac  walls,  in  part  to  dilatation  of  the  cavities  of  the  heart ;  for  fi 
infiltration,  although  it  incretises  the  toughness  of  the  cardiac 
diminishes  its  resilience  and  contractile  power ;  hence  a  gradual  yit 
to  the  blood-pressure,  each  stage  of  which  is  permanent. 

Fibroid  infiltration  as  a  load  affection  of  the  hciirt  arises  fron 

Lociil  obstruction  to  the  circulation,  due  to  local  plaques  of  thickt 

and   degenerative  constriction  of  the  coronary  branches.     The    h 

substance    may  be  the   seat  of  innumerable  patches  of  grayish 

\  fibroid  infilti-ation  from  this  cause,  or  there  may  be  one  or  two 

\  patches  of  larger  dimensions  corresponding  with  the  territory  of  a  1 

I  branch. 

2.   Corresponding    with    well-marked    patches    or    "scars"    in 
heart's   suV)st<vnce  there  will  often  be   found  a  complete  occlusion 
coronary  branchlet  from  thrombosis  or  embolism,  and  in  an  earlier 
the  more  distinct  signs  of  a  hiemorrhagic  infarct  may  bo  seen. 

.3.  It  is  very  possible  that  some  of  the  heart  scare  which  are  i 
may  be  due  to  a  fibrous  repair  of  partially  ruptured  fibres. 

4.  An  extensive,  although  usually  superficial  fibrous  infiltrati* 
the  heart  may  ensue  upon  pericarditis  and  adherent  pericanlium 
change  beginning  in  the  subpericardial  tissue  and  extending  more  o 
deeply  into  the  muscular  interstices  of  the  heart.  Such  change 
started  by  direct  inflammatory  initation,  and  are  often  accompanied 
a  certain  degree  of  fatty  infiltration. 

Pathology. — The  minute  pathology  of  fibroid  infiltration  of  the 
is  the  same,  other  things  being  equal,  as  that  of  the  same  pix>cess  t 
place  in  any  other  organ ;  that  is,  it  begins  with  a  proliferation  o 


mirlii  of  the  connective  tissue,  po  tliat  in  the  earliest  stage,  rarely  observed 
except  at  the  margins  of  extension,  areas  or  grou[>s  of  crowded  nuclei 
are  to  be  seen  which  are  gradusilly  tranafonned  into  fibres;  these  again 
in  their  turn,  losing  their  characters,  forai  dense  areas  of  wavy,  gliie-like, 
interlacing  processes,  entangling  a  few  nuclei*  In  the  denser  portions  the 
mnscnlar  fibres  of  the  heart  are  compleiely  replaced  or  tle^troyed,  or 
only  appeur  a?^  small  islets  of  a  few  isolated  fibres  ;  and  towards  the  cir- 
cumfereiN't'  of  any  local  patch  the  museular  fitjrcs  are  observed  to  present 
broken  or  atrophieti  termiuatiohs,  a.nd  to  be  more  or  less  widely  separated 
by  the  intrnding  tissue.  Here  and  there  streaks  of  pigment  grauides 
may  mark  the  site  of  destroyed  muscular  tissue. 

The  process  of  fibroid  inhlt ration  must  by  no  means  be  regarded  as 
in  all  Ciifl66  a  destructivo  lesion  ;  on  the  contrary,  it  is  in  most  inst^ineea 
the  result  of  an  ellort  at  repair  This  is  most  distinctly  the  case  in 
heart  **  scars,**  where  the  necrosed  musele,  inliitrated  with  blood  elements 
which  constittite  an  infarct,  is  gnvdually  removed  by  absorption  and 
replaced  in  the  only  possible  way  by  the  growth  of  a  living  hut  inferior 
tissue,  v\hich  serves  the  purpose  at  lea^t  of  heahng  the  breach  and  giving 
mechanic^d  support  to  the  heart  wall.  And,  rightly  regarded,  the  fibroid 
infiltration  more  gcnendly  dispersed  through  the  heart  substance  in  eases 
of  retarded  or  restricted  circulation  is  the  means  of  maintaining  the 
resistance  of  the  ventricle  walls  to  the  blood -pressure,  a  conservative 
effort,  although  attended  with  but  poor  and  temporary  success. 

In  cases  of  local  fibroid  infiltration  reparative  of  necrosing  infarcts, 
the  sears  sometimes  become  infiltrated  with  lime  salts,  and  grate  under  the 
knife  on  section. 

Symptoms  and  signs. — The  symptoms  of  general  or  extensive  fibroid 
infiltration  of  the  heart  are  those  of  chrome  heart  failure,  and  difficult  to 
distinguish  from  those  of  fatty  he^rt,  with  which,  as  alre^idy  observed, 
the  disease  is  often  associated.  The  patient,  usually  fifty  or  upwards, 
and  more  commonly  a  man,  has  for  some  months  been  aware  of  seantness 
of  breath,  and  of  oppressed  feelings  aWut  the  he^rt  on  exertion  ;  but  ho 
ha3  become  accustomed  to  this,  and  the  first  symptoms  cc»mpelling  hia 
attention,  and  leading  him  to  aeek  advice,  generally  supervene  quite 
suddenly.  During  some  accustomed  or  slightly  increased  effort — the 
walk  home  from  business  or  an  extra  round  at  golf,  or  a  tramp  with  the 
gun  over  a  turnip  field  or  up  a  sharper  hill  than  usual — ho  is  seized 
with  severe  breathlessness  and  oppression  at  the  heart,  which  compel  him 
to  stop  and  rest  for  a  time  and  to  get  home  very  quietly  for  fear  of  a 
further  attack,  of  which  he  has  some  dread.  The  first  attack  may  amount 
to  a  distinct  anginal  seizure  (see  **  Angina  Pectoris,"  case  3).  After  this 
experience  his  cardiac  power  is  never  on  the  same  level  as  before,  and  often 
deteriorates  rjpidiy.  His  breathing  fails  him  on  slight  exertion^  ho 
becomes  liable  to  dyspnoea  on  slight  distension  of  the  stomach,  his  face 
becomes  somewhat  pufty  and  dusky  in  colour,  ho  is  apt  to  ho  awakened 
at  night  with  more  or  less  urgent  dyspn^x'a  and  wlieezing,  which  ho 
regards  as  asthmatic.     The  ankles  and  legs  hccomo  pufly  and  oi^dematous, 
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secoiic)  sound  there  is  dwll,  mil  filed,  and  prolonged*  In  mitral  cases, 
however,  the  eetond  suutid  over  the  pulmonary  area  may  be  strongly 
accentuated,  although  duller  and  less  acute  than  in  the  earlier  stiiges 
of  the  valve  disease. 

There  is  frequently  some  albumin  in  the  urine,  especially  in  the  later 
st-iges  ;  and  other  evidence  of  visceral  congestion  from  returdcd  circulation, 
Buch  as  ocwisional  congestion  at  the  base  of  the  lungs,  fulness  of  the 
liver,  and  the  dyspeptic  phenomena  of  slow  digestion  with  flatulence  aufl 
loaded  uriTio.  With  iricreasing  failure  of  cardiac  force  the  urine  falls  in 
amount,  and  dropsical  phenomcim  set  in. 

Treatment. — The  treatment  of  fibroid  degeneration  of  the  hea.rt  is  l>est 
coiisi<lere<:i  under  the  diseases — emphysema,  angina  pectoris,  and  failing 
compensations  in  cardiac  lesions^  into  the  symptomatology  of  which  it 
enters  as  an  important  factor. 

(8)  AneuTifsm  of  ihe  hmrt, — Aneurysm  of  the  heart  is  a  rare  condition^ 
and  one  still  more  rarely  clinically  recognisalile.  It  is  questionable 
whether  all  the  cases  recorded  byHescbl  and  Willigk  are  cases  of  true 
aneurysm.  The  left  ventricle  is  almost  exclusively  affected  and  most 
commotily  (in  59  per  cent)  at  the  apex  ;  occasionally  the  septum  between 
the  ventricles  is  the  seat  of  aneurysmal  bulging.  The  pouch  varies  in 
size  from  that  of  a  filbert  to  that  of  a  large  cocoa-nut ;  it  is  lined  by 
stretched  endocardium,  and  contains  laminated  clot  and  more  recent 
coagulum. 

liOCiil  destruction  of  the  muscular  fibre  from  any  cause  may  lead  to 
aneurysm.  Local  softening,  conseqijent  on  diae«ise  orocclnsion  of  a  branch 
of  a  coronary  artery,  is  commonly  responsible  for  acute  aneuryenL  Cir- 
cumscribed suppurative  myocarditis  is  another  cause  of  it  Chronic 
fibrous  myocarditis  disposes  to  aneurysm  when  the  heart  wall  is  thin,  not 
when  it  thickens. 

Dr.  Wickham  Legg  attributes  such  aneurysms  to  fibrous  degeneration 
of  the  heart  muscle,  and  points  out  that  while  there  is  abundant  evidence 
that  this  degeneration  is  commonly  due  to  impaired  coronary  circidation, 
there  arc  yet  many  cases  of  aneurysm  of  the  he^irt  which  occur  in  people 
under  forty  years  of  age,  in  whom  the  coronary  arteries  shoiv  no  change, 
BO  that  he  doidits  whether  coronary  obstruction  is  responsible  for  the 
myociirditis  in  all  cases.  Hilton  Fagge  regarded  fibrous  myocarditis  as 
the  cause  of  chronic  aneurv-sm  in  almost  all  cases. 

The  tendency  is  for  the  sac  to  rupture  into  the  perica-rdium^  causing 
death.  In  other  cases  death  occurs  from  mechanical  interference  by  the 
sac  with  the  movements  of  the  heart.  Sfjontaneous  calcification  and 
pirtiid  obliteration  of  the  sac  may  result. 

(ii.)  Thrombosis,  Embolism,  and  (iii.)  Aneurysm  of  the  coronary 
arteries  rcfjTiire  brief  notice,  although  the  symp*omatology  and  diagnosis 
of  thrombosis  and  aneurysm  are  for  the  most  |>art  included  in  the  pheno- 
mena arising  from  atheroma  of  the  vessels,  whilst  embolism  is  a  very  rare 
affection,  and  difficult,  if  not  impossihle,  to  recognise  during  life. 

Emholwn  of  the  coronary  arteries  may  occur  under  any  of  the  con- 
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ditions  which  occasion  embolism  of    other  systemic  vessels ; 
situation  of  the  vessels  at  the  commencement  of  the  aorta,  the  vn 
at  which  they  leave  the  vessel,  and  the  bulk  and  impetuosity  of  tb 
current  at  this  portion,  are  all  conditions  unfavourable  to  the  pa 
clot  into  these  small  side  arteries. 

The  emboli  may  be  of  the  ordinary  fibrinous  character,  or,  as 
of  ulcerative  endocarditis,  may  be  septic.  It  is  quite  possible  fc 
from  a  softening  atheroma  of  the  main  coronary  trunks  to  be  c 
onwards  to  occlude  some  of  their  terminal  branches. 

Thrombosis  of  the  coronary  arteries  is  a  frequent  result  of 
atheromatous  change  and  is  also  occasioned  by  specific  arteriti 
portion  of  the  vessel  already  thickened  and  narrowed  by  ather 
change  may  thus  become  more  or  less  suddenly  and  completely  < 
by  coagulation.     Thrombosis  may  occur  at  any  portion  of  the  < 
arteries,  but  is  most  frequently  met  with  near  their  origins   fi 
aorta  for  the  reason  that  these  portions  are  the  most  common 
extensive   atheroma.     When  it   occurs  deeper  in  the  heart   it 
associated  with  gummatous  arteritis. 

It  is  to  be  borne  in  mind  that  although  it  has  been  sh* 
Wickham  Legg  and  West,  contrary  to  the  opinion  previously 
amongst  pathologists,  that  there  is  at  least  some  intercom mu 
between  the  peripheral  distribution  of  the  two  coronary  vessels,  ; 
communication  is  very  restricted,  and  the  effect  of  a  complete 
of  one  of  the  coronary  arteries  in  any  part  of  its  course  is  to 
anajmia  of  the  territory  beyond.  Fringing  the  ansemic  ar 
encroaching  upon  it  is  a  line  of  congestion  or  partial  capillary  stas 
there  is  no  filling  up  of  the  area  with  blood  so  as  to  form  the 
cheese-like  appearance  of  recent  infarcts  in  more  vascular  tissues 
yellowish  tinge  of  the  area  is  that  natural  to  anaemic  muscle.  A  sc 
from  fatty  degeneration  and  molecular  necrosis  of  the  area  folio 
haemorrhages  may  occur  into  the  softened  area.  Microscopic^ 
muscular  fibres  are  found  broken  up,  their  transverse  striae  are  1 
the  remains  of  the  fibres  have  assumed  a  hyaline  or  waxy  app 
(Coats).  The  area  of  congestion  surrounding  the  infarct  becomes 
of  more  or  less  inflammatory  reaction,  attended  with  the  usual  proli 
of  connective  tissue,  and  infiltration  with  leucocytes.  The  softer 
wastes  (falling  below  the  surface  on  section),  and  gradually  un 
contraction  by  encroachment  of  fibroid  growth  extending  fr 
periphery,  the  semi-liquefied  tissues  becoming  slowly  absorbed  ;  t 
result  being  a  heart  scar  of  dimensions  varying  with  the  size 
original  infarct.  In  cases,  however,  where  the  softened  territor 
considerable  dimensions,  th#  branch  occluded  being  large,  the  s 
area  of  the  heart  wall  yields  before  the  blood-pressure,  and  ai 
aneurysm  of  the  heart  is  formed  which  may  terminate  in  rupture. 

The  result  of  a  partial  occlusion  of  the  coronary  artery  by  thr< 
or  atheroma  has  already  been  described,  namely,  a  fibrous 
formation  of  the  corresponding  territory;    and,  in  cases  in  wh 


complete  oceliiaion  of  the  vessel  is  slowly  effectedj  tbc  ajuiie  effect  is 
prothicf»il 

Symptoms  ftnd  sfj:fna.' — The  symptoms  of  sudden  occIubioii  of  a  con- 
siderable branrh  of  the  coronary  artery  generaliy  begin  wilh  iin  angiiml 
jmruxy^im  wliieh  may  be  fatnl  at  imee.  In  eases  in  whieh  the  iii'st 
seizure  is  survived,  the  subsequent  phenameiia  are  those  of  ntpid  heart 
fiiilure,  dyspnoea  with  acute  anginal  piroxysms,  rapi*l  ajici  more  or  less 
irregular  hearts  action^  dilatatii»n  of  tlic  organ  to  the  right  or  left 
according  to  the  ventncle  affeeted  ;  systemic  and  pulmonary  a'dema  arc  also 
correspmdingly  predominant.  These  acute  phenomena  almo8t  invariably 
supervene  u]Kjn  ehronie  heart  ditheuUies  already  ascribed  to  degenerative 
cbanges,  and  more  or  less  quiekly  eloso  the  scone.  Even  the  lare  eases 
of  embidism  of  the  corooaries  have  generally  been  preceded  by  the  signs 
of  iicute  or  chronic  endocarditis,  usually  of  the  aortic  valves. 

AnmryBm  of  the  emomtrt/  mitrm  is  a  disease  tbe  secondary  effects  of 
which  upon  the  canhae  muscle  are  of  less  imi>ortance  ;  the  diseiise  itself 
will  be  treated  of  in  the  sixth  volume  of  this  work  (art*  *' Aneurysm  ")* 
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III.  Impairment  DFE  TO  SENILE  ciL^XGER:  FioMKNTAin'  dkcenera- 
TION  ;  Atkoi*hv. — (ri)  Pigmentary  degeneration. — This  is  a  condition 
seen  in  nearly  all  people  abuve  the  midilb'  period  of  hfe,  but  the  change 
is  not  met  with  in  the  voluntary  muscles  {Wilks  and  Moxon).  The 
heart  weighs  less  than  normal  ;  it  is  hard  anil  tough,  and  the  muscle 
fibres  are  a  dark  chocolate  colour.  The  pigment  itself  consists  of  hiema- 
toidin  giantiles  of  a  reddish  yellow  colour  collected  about  the  nuclei 
of  the  muscle  tibres.  Atrophic  changes  usually  accompany  the  pigmenta- 
tion, though  the  striation  of  the  fibres  is  not  much  altered.  Besides 
senile  stJites  it  is  met  with  in  any  general  emaciation  (Wilks  and  Jloxou) ; 
it  does  not  seem  to  impair  the  functions  of  the  organ. 

(h)  Atrophy  of  the  heart — Atrophy  of  the  heart  may  bo  part  of 
general  wasting,  as  in  i>ld  age  or  chronic  iHswise,  It  may  become  reduced 
in  weight— f mm  9  oz.  in  woman,  or  10  or  11  in  man,  to  G  or  5  oz., 
drier  in  texture  from  loss  of  fat  and  fluids  and  darker  in  colour  from  the 
accumulation  of  pigment  graiuiles  about  the  nuclei  of  the  muscular 
fibres.  Local  or  general  atrophy  may  result  from  impured  circulation 
in  tortnotrs  and  diseased  vessels  ;  but  under  these  con^litions,  except 
perhaps  in  old  people,  the  muscular  atrophy  is  attended  with  the  over- 
growth of  another  tissue — the  eoiuicctive.  Fatty  and  fibroid  infiltration 
are  both  attended  with  more  or  less  separation  and  atrophy  of  the 
muscle  proper. 

TY.  Impairment  of  the  heart  from  fvnctioxal  strain  requires 
little  more  than  a  reference  herc»  since  the  fornjs  it  assumes  are  tliscussed 
elsewhere. 

Functional  strain,  resulting  in  hypertrophy,  may  be  due  to  the  pro- 
longed endeavour  of  the  heart  to  ovei-come  some  increased  resist;ince  to 
the  circulation,  or  to  compensate  some  defect  in  its  valve  mechanism. 
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III  tlie  St.  George ^8  HosptUi  Reports,  1870^  find  in  a  previous  pjipcr 
read  before  the  Jiritish  Medic^d  Assocuition  in  1869,  Professur  Uliflord 
Allbutt  descril^os  the  effects  of  overwork  and  strain  on  the  heart  and 
greurt  bkwd- vessels,  especially  to  be  observed  amongst  such  hard  labourei*8 
i^is  forgemen,  colliers,  wharfingers,  etc.  He  also  relates  some  cases 
illustrative  of  the  earlier  stages  in  which,  after  excessive  exercise  in 
niotnitairi-cliniliiiig,  hard  g^^mriasticSj  and  rowing  resfKH'tively,  signs  of 
dilataUon  from  acute  ovei-strain  are  followed  by  those  of  hypertrophy 
of  the  heart  Professor  Allbutt  considers  the  sequence  of  events  to 
be  as  follows: — (i.)  Dilatation  of  right  heart;  (ii,)  dilaUition  of  left 
heart;  (iii.)  hypertrophy  of  one  or  lK>th  vein  rides;  (iv,)  chronic  in  iiam- 
matory  endarteritis  of  the  aorta ;  (v.)  ciilaDition  of  the  aorta  ;  (vi.)  in- 
eompefcency  of  the  aortic  valves  ;  (vii.)  further  left  ventricle  hyf>er trophy 
compensiiting  aortic  defect;  (viii,)  degenerative  changes  ensuing  upon 
hypertrophy.      (r7i/*^art.  ** Mechanical  Strain/'  p.  84!.) 

Mr,  Myers  in  1870»  in  a  paper  on  **  Diseases  of  the  Heart  among 
Soldiers,"  drew  attention  to  the  effects  of  prolonged  exertion  in  tight- 
fitting  uniforms,  and  especially  whilst  wejiring  the  tight  brcfist-strapj  in 
producing  ciirdiac  and  aortic  diseases  from  overstrain* 

Da  Costa  has  described  a  condition  of  *Mrrital>le  heart  "ils  of  very 
common  occurrence  in  soldiers  during  the  fatigues  of  a  caiii|iaigti»  and 
observed  by  him  especially  amongst  the  sohliers  in  the  American  Civil 
War,  A  persistently  quick  action  of  he:*rt,  with  precordial  and  left 
shoulder  pftins,  and  bouts  of  severe  jialpitation  under  slight  exertion,  or 
digestive  disorder,  are  the  principal  symptoms.  At  first  these  arc  un- 
attended with  arry  notable  physical  signs,  and  they  may  sidmide  without 
such  signs  ;  but  in  the  cases  uf  greater  severity  or  longer  dnnition  there 
is  obvious  enlargement  of  the  heart.  The  pathology  of  these  cases 
would  no  doubt  be  for  the  most  part  the  same  as  that  described  liy 
Allbutt,  nameh%  a  chronic  myocarditis  ensuing  upon  dilatation  and 
mingled  with  muscular  hypertrophy  ;  but  probably  there  is  also  some 
direct  damage  to  the  canliac  nerves,  originating  at  the  terminals  of  the 
vagi  and  sympathetic.     {Vkh  Soldier's  Heart,  p.  851.) 


y.  Imi'aikmknt  of  inflammatory  origin.— ((()  Interstitial  myo- 
carditis.— My ocaixiitis  most  generally  consists  of  an  irritative  overgrowth 
of  the  interstitial  connecti^^e  tissues  of  the  heart,  which  may  extend  from 
a  pericarditis  or  an  endocarditis.  In  its  first  stitges  an  ijiertsisctl  ntielear 
prohfcnition,  perme^vting  the  muscular  fibres,  causes  a  ** cloudy  swelling" 
of  the  tissue,  and  a  certain  degree  of  increa,scd  softness  to  the  touch, 
but  the  later  residt  is  more  or  less  fibrous  toughness  of  the  part 
involved. 

Disturbed  circulation,  general  or  local,  w^ill  occasion  cardiac  fibrosis ; 
such  as  chronic  congestion  of  the  cardiac  veins,  or  restricted  or  obstructefl 
circulation  through  the  coronary  vessels.  The  cicatricial  or  tendinous 
patches  of  the  heart  are  jiroduccd  by  interstilasil  myocarditis.  An 
impairment   even  to   destruction   of   tho    true   muscular  fibres   of   tha 
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a'.»aj:t  r.-exvssarily  ensues  upon  local  or  general  fibrous  my< 
T'r  Cn^cIewooJ  Turner  has  pointed  out  that  interstitial  my 
3z«A.r  ex:*:  and  extend  apart  from  any  alFection  of  the  pericar 
•C'i.vurxlium,  and  that  in  cases  of  dilatation  of  the  heart  o 
ivper^r^.'phy,  from  whatever  cause,  this  morl)id  process  is  at  av 
rv*iv^<i>ilo  for  further  changes ;  lastly,  Dr.  T\u*ner  ix)ints  < 
th*^  »xvurrence  of  recent  exudative  and  older  fibroid  chaiig 
:oc:.*:hor  in  cases  of  valvular  disease  and  secondary  to  Bright 's 
iridivTaio  the  one  change  as  being  the  initial  stage  of  the  other. 

«  '  Parenchymatous  myocarditis,  which  is  met  with  in  certj 
»t  Coptic  poisoning,  such  as  pyajniia  and  diphtheria,  is  pifdw 
A  very  active  form  of  the  preceding  process  in  its  earliest 
rrv»te;»or  Leyden  has  studied  this  lesion  most  carefully,  and 
it  ;is  an  acute  myocarditis  characterised  by  intennuscuhir 
prv»liferation  and  by  secondary  atroi)hic  changes  towards  iiecn 
depoe^ition  of  pigment ;  fatty  degeneration  of  the  muscular  fibre 
p.inies  it,  possibly  in  consequence  of  the  inflammatory  change 
form  of  myocarditis  is  always  secondary  to  infective  fevers, 
diphtheria,  scarlet  fever,  and  the  like ;  and  has  been  met  with  in 
or  less  degree  in  all  acute  febrile  diseases,  rheumatism,  cercbi 
meningitis,  variola,  erysipelas,  malaria,  septicaemia,  influenza, 
forth.  In  enteric  fever  and  in  gonorrhoea  the  respective  specil 
and  cocci  have  been  found  in  the  heart. 

(c)  Purulent   myocarditis  is  in  most  cases  secondary  to 
embolism  of  the  coronary  vessels;  as  in  pyemia,  and  ulceraii^ 
carditis.      In  all   cases  infective  microbes  are  conveyed  to  the 
muscle    through    the    coronary   arteries,    and    set   up   foci    of 
myocarditis  resulting  in  minute  or  larger  suppurations. 

00  Syphilitic  myocarditis. — Syphilitic  myocaixlitis  almost  in 
occurs  either  in  the  immediate  neigh Iwurhood  of  a  ginnma  or  st 
to  and  in  the  territory  commanded  by  a  8])eciflc  arteritis.  A 
was  first  drawn  to  the  occurrence  of  syphilitic  lesions  of  the  myc 
by  Sir  Siimu«*l  Wilks  in  1856;  and  many  isolated  cases  ha 
reported  since  at  the  Pathological  Society  of  London  and  in 
English  and  foreign  medical  journals.  Our  knowledge  of  the 
however,  is  mainly  derived  from  the  post-mortem  oV»servation 
in  patients,  by  no  means  all  of  whom  died  vdth.  heart  symptoms. 

Syphilitic  disease  affects  the  myocardium  in  one  of  three  w 
either  singly  or  combined  : — 

(a)  There  may  be  syphilitic  arteritis  and  secondaiy  or  c 
chronic  myocarditis. 

ifi)  There  may  be  gummatous  formation  in  the  heart  wall,  aro 
extending  from  which  chronic  myocarditis  takes  place. 

(y)  There  may  be  a  diff*used  chronic  myocanlitis  of  specific 
aff'ecting  a  considerable  portion  of  the  heart.  It  is  doubtful,  1 
whether  this  latter  form  of  diffiised  syphilitic  myocarditis  d 
originate  in  scattered  gummatous  depositions. 


Syplii  itic  arteritis  of  the  coronary  vessels  docs  not  iliHcr  from 
f^imilar  artcritifi  else  whore.  The  ernJooiirtliiim  is  urily  iillc'Ctod  in  cases 
in  which  there  h  6ul>jacent  giinima  of  the  muscle,  and  the  |>ericarflinm 
iv\  a  rule  also  only  in  connection  with  Biich  gninni«ita  or  gummatous 
affections  of  the  vessels.  Pericardial  adhesionsi  in  syphilitic  subjects 
art^^  however,  not  nncomraon.  Syphilitic  disease,  limited  to  the  valves  of 
the  heart,  is  almost  unknown,  but  the  aortic  valves  frequently  partake 
with  the  aorta  in  an  endarteritic  thickening  having  its  origin  in  the 
syphilitic  cachexia. 

With  the  undue  rigidity,  actual  nan-owing  and  occasional  thrombosis, 
with  which  coronary  arterial  diseases  of  hyplnlitic  source  are  attended, 
we  tint!  fibrous  de;^'eneratioJi,  dilatation,  angina  pectoris,  and  so  foi  th,  as 
later  co  1 1  seq  \  ic  u  c cs. 

Gummatous  formations  may  occur  in  any  (wtrt  of  the  heait,  most 
commordy  in  the  veiiti-icles  or  septum*  They  have  the  usual  features 
and  ill  defined  microscopic  characters  of  gummata  elsewhere  ;  they  may 
soften,  or  undergo  fibroid  change,  and  they  are  always  surrounded  hy 
more  or  less  sju'cading  fibroid  condensation  of  the  heart  wall  from 
associated  chronic  myocarditis. 

It  cannot  be  sjud  that  any  symptoms  have  yet  been  formulated  which 
in  their  groupijig  or  individual  significance  are  characteristic  nf  syphilitic 
disease  ;  and  for  the  obvious  reason  that  vi^ry  different  portions  of  the 
heart  may  he  afiected  in  difierent  cases,  and  that  the  upshot  of  the 
morbid  condition  in  each  case  is  a  spoiling  of  the  ciirdiac  muscle  at  the 
part  aJlect^d,  ancl  more  or  less  intt^rruption  or  spreading  disturbance  of 
the  cardiac  mechanism  therefrom. 

Functional  irregularity,  anginal  ?eizures,  syncopal  attacks,  any  of 
which  may  prove  fatal,  are  amongst  the  most  commois  symjvtums.  It  is 
remarkable  that  sudden  death  has  terminated  a  large  proportion  of  the 
recorded  cases  nf  gumma  of  the  heiirt  in  most  instances  without  any  previous 
recognition  of  the  disease.  The  first  case  recorded  by  Sir  Sannicl  Wilks 
ended  in  death  in  tins  ^v^y,  as  did  fourteen  out  of  twenty-five  eases  recently 
collected  by  Dr.  S.  I'hilHjJs.  Enlargement  of  the  heart,  or  displacement  of 
the  apex  beat  to  the  left,  or  more  marktjd  eviilencc  of  enlargement  to  the 
rights  are  amongst  the  later  signs ;  especially  in  cases  of  the  more 
ditTiised  form  of  syphilitic  myocarditis. 

The  absence  from  the  history  of  the  case  of  rheumatism,  of  gout,  of 
alcoholism,  or  strain  ;  and  evidence — whether  in  the  form  of  a  distinct 
history  or  of  collateral  lesions  of  a  specific  kiiid — ^ pointing  to  a  syphilitic 
cachexia,  are  circumstances  which,  in  the  presence  of  such  signs  and 
symptoms  of  cardiac  disease,  may  lead  us  to  suspect  its  syphilitic  nature, 
and  to  direct  our  treatment  to  that  probid>ility.  When  the  signs  and 
reservations  with  regard  to  such  heart  diseases  as  are  above  spoken  of 
are  found  in  men,  and  V)efore  middle  life  (nicotine  poisorung  being 
also  excluded),  an  additional  argument  in  favour  of  syphilis  will  be 
found.  The  success  of  antisyphilitic  measures  of  treatment,  which, 
however,  would   be  combined   with  cartliac  tonics,   strychniu,   digitalis, 
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iron,    or   arsenic   appropriate    to   the    case,    would    farther     hel] 
diagnosis. 

YI.  Tumours  of  the  myocardium. — The  heart  is  one  o 
organs  least  commonly  affected  by  new  growths.  Primary  growti 
exceedingly  rare,  but  sarcoma,  myxoma,  fibroma,  carcinomii,  and 
interstitial  tumours  have  been  met  with.  Tubercle,  common  ii 
pericardium,  is  rare  in  the  heart  substance,  and  then  occurs  a 
exclusively  as  an  accompaniment  of  general  tuberculosis.  Moreove 
heart  is  but  rarely  invaded  by  secondary  growths.  Round-celled  sai 
is  occasionally  to  be  met  with,  extending  apron-like  over  the  perican 
greatly  thickening  it,  and  embt>dding  the  great  vessels,  yet  not  inv 
the  heart  itself.  Carcinoma  of  the  lung  and  mediastina  frequ 
invades  the  parietal  pericardium  in  cauliflower-like  excrescences, 
yet  spares  the  heart.  Sarcoma  sometimes  invades  the  heart  froc 
mediastina  along  the  sheaths  of  the  coronary  vessels  and  their  ran 
tions,  penetrating  into  the  intermuscular  tissue  and  separating  the  « 
fibres,  causing  them  to  atn)phy  (Boyce).  Secondary  cancerous  dep 
both  epithelial  and  medullary,  have  been  met  with  in  the  substai 
the  heart  at  post-mortem  examinations. 

VII.  Parasites. — Hydatid  is  rarely  met  with  in  the  heart  o 
human  subject,  but  it  does  occur,  as  does  also  cysticercus  cclk 
The  cysticercus  of  taenia  solium  is  common  in  the  heart  of  swine 
that  of  taenia  mediocanellata  in  cattle ;  but  they  are  rare  in  man. 

Actinomycosis  may  extend  to  the  heart  from  the  mediastina 
lungs. 

Trichina  spiralis,  according  to  Wilks  and  Moxon,  is  never  foui 
the  heart,  or  extremely  rarely. 

R.  Douglas  Powe 
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In  formal  presentation  of  this  subject  it  13  customary  to  divide  it  into 
two  parts — into  aortic  stenosis  iiod  aortic  regurgiuition.  To  carry  out 
this  division^  however,  lead.s  to  sonio  eiuburrassiiiGiit :  on  the  one  hand, 
by  far  the  larger  number  of  cases  of  aortic  regurgitation  are  attended 
with  aigns  of  interference  with  the  issue  of  blood  hmn  the  left  ventricle  ; 
on  the  other  iiand,  cuses  of  stenosis  of  the  aortic  orifice  may  be  at  tended 
with  regurgitation.  Again,  the  causation  of  the  two  evils  h  similar  if 
not  identical,  luul  the  determination  of  the  one  or  the  other  event  may 
be  accidental ;  so  that,  although  the  clinical  features  of  the  two  events, 
taken  singly,  are  very  different,  as  the  two  are  often  coincident  it  seems 
more  convenient  to  take  them  together  except  in  those  sections  in  which 
their  distinction  becomes  imperative. 

Subject — By  aortic  regiugi taction  wo  mean  that  in  diastole  some  of 
the  blood  driven  into  the  aorta  returns  to  the  left  ventricle  ;  when  we 
hear  the  sound  chamcteristic  of  this  disorder  the  inference  that  the  aortic 
valve  is  out  of  order  is  almost  irresistible.  A  deiinite  diiistolic  nnirmur 
heard  m  the  areas  of  the  numnnr  of  aortic  regurgiUition  is  perhaps  the 
surest  diagnostic  indication  of  its  kind.  Not  so  with  aortic  systolic 
murmurs :  of  such  signs  these  are  perhajM  the  least  defirnte.  1  need 
not  say  that  an  "aortic  systolic  murmur"  may  not  be  significant  of 
organic  diseiise  at  all ;  or  if  significant  of  disease  about  this  orifice  the 
alleged  stenosis  may  be  more  apparent  than  real,  the  murntur  may 
signify  no  more  than  a  roughness  or  other  deforniity  of  the  \iiirl  im* 
plying  no  constriction  of  the  orifice ;  nay,  it  may  bo  consistent  with 
dilatation  of  the  orifice.  Clinical  clerks  are  far  too  ready  to  assume 
aortic  stenosis  in  all  cases  of  organic  disease  of  this  orifice  revealed  by  a 
direct  murmur ;  aortic  obstruction,  though  open  to  some  objection,  is  a 
better  name. 
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itistAnce,  as  the  concufrenre  of  nortic  diac*ase  in  women  engaged  in  l;i}>oiirs 
harder  than  thosa  usual  in  the  sex — in  women  who  havt^  wiiiked  in  iho 
fields,  in  washerwonien,  in  women  employed  in  briek-making,  or  on  the 
bank- tops  of  mines.  Making  evei  j  allowance  in  such  cases  for  tho 
grvater  exposure  to  weather,  there  Bcoms  to  l>e  a  greater  prevnlence  of 
aortic  misfhief  \\\  snch  worn -n  after  acute  rhoumatisni  than  among  women 
who  have  led  lives  of  less  muscular  stress.  I  have  not  found  that  either 
in  alcohol  or  syphilis  we  have  fiictors  to  invah'diite  these  propositions  ; 
but  to  pursue  them  much  farther  would  be  to  trench  upon  tho  subject  of 
entiocarditia  entrusted  to  abler  hands  than  mine  :  suffice  it  to  say  that 
r  conceive  that  althou^^'h  in  an  unusually  severe  attack  of  acute  rheumatism 
both  seta  of  valves  may  l>e  attacked,  whether  directly  in  e^ich  area  or  l:*y 
extension  from  the  mitral  to  the  aortic^  yet  in  ordinary  attacks,  if  the 
aortic  valve  be  involved  as  well  as  the  mitral,  it  will  often  appear  that 
the  patient,  cither  in  work  or  play,  has  been  w^ont  to  put  out  eonsidcralile 
muscular  exertion.  Disease  of  the  aortic  valve  alone  is  a  most  unusual 
event  in  the  young  sul>jects  of  chorea  {of  250  cases  Gowei's  found  aortic 
regurgitation  in  two,  and  obstruction  in  one)^  whose  musctdar  eftbrts 
are  fitful,  not  exacting ;  indeed  its  association  with  mitral  diseaao  in  this 
disease  is  rare  enough. 

The  predominance  of  rheumatic  inflammation  on  the  left  Bide  of  the 
heart  is  often  explained  likewise  by  the  fact  that  mechaniad  stress  falls 
more  hardly  on  these  valves  than  on  those  of  the  right  side,  and  so  it 
may  be ;  yet  it  is  not  easy  thus  to  explain  tliis  preference :  are  we  to 
assume  that  muscular  labour  in  these  persons  had  already  produceil  some 
cardiac  strain,  and  that  before  the  rheumatic  atUek  these  structures  were 
more  or  less  impaired  ?  This  would  seem  to  l)e  a  grave  charge  agsiinst 
the  physical  uses  of  the  body  j  a  charge  which  on  the  face  of  it  seems 
unreasonable,  if  so  he  that  without  the  rbeumatism  no  harm  wonki  have 
come  of  them,  A  remote  suspicion  of  such  a  deterioration  can  scareely 
justify  us  in  discouraging  all  exercises  beyond  nursery  games.  Short  of 
lesion  one  w^ould  anticipivte  that  increased  w^ork  would  erihance  nutrition, 
and  thus  fend  off  rather  than  invite  the  sipproach  of  disease.  Boy  a 
article  on  the  elastic  properties  of  the  arterial  wall  may,  however,  be 
usefully  consulted  on  this  problem. 

Sffphilk  is  probably  concerned  in  the  causation  of  many  casee  of  aortic 
disease,  thotigh,  except  when  it  exists  in  tho  form  of  a  definite  gumma, 
we  have  no  certain  test  of  tho  syphilitic  process,  whether  in  the  living  or 
ill  the  dead  l>ody  (p.  905).  How  large  a  factor,  however,  syphilis  may  be  in 
arterial  disejise  will  be  shown  by  Dr.  ]^Iott  in  the  article  on  this  subject  in 
the  next  volume.  Dr.  Parkes  Weber  (&5)  finds  that  syphilis  is  apt  to  bo 
the  starting-point  of  atheroma.  For  many  years  I  have  l>ceii  wont  to  infer 
from  the  state  of  the  radial  artery  the  effects  of  syphilis  on  the  vessels 
of  almost  every  man  who  had  been  saturated  with  this  poison  :  and  such 
surmises  have  been  reinforced  by  the  more  direct  observations  of  l>r.  George 
Oliver.  We  can  scarcely  suppose  that  a  destructive  agency,  so  active  as 
we  know  it  to  be  in  all  other  arterial  regionsi  should  be  without  effect  in 
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the  aortic  area  of  the  heart ;  yet  in  deciding  in  a  particular  case  t 
aortic  lesion  is  syphilitic,  we  are  confined  to  the  inferences  which  i 
drawn  from  the  story  of  the  case  or  from  associated  changes  elsew 
which  indications  may,  indeed,  bring  us  to  a  moral  certainty.  \V< 
that  a  comparatively  young  man  of  otherwise  healthy  habit  does  noi 
from  local  disease  of  the  aortic  region  of  the  heart  unless  it  be  in 
quence  of  extraordinary  muscular  stress,  of  rheumatism,  or  of  sypbi 
that  although  there  may  be  no  direct  means  of  detecting  the  sj 
yet  if  muscular  stress  and  rheumatism  be  both  denied,  we  fal 
upon  syphilis  as  we  do  with  some  assurance  in  the  case  of 
aneurysm  in  such  a  person ;  the  inference,  pathologically  8p< 
may  not  bo  positive,  but  it  is  usually  justified  in  practice.  The  fol 
case  illustrates  these  remarks  {vide  also  art.  "Tabes  Dorsalis,' 
following  volume) : — 

Dr.  Pye-?^mith  reported  a  case  of  a  man,  aged  32,  who  died  witl 
disease,  the  physical  signs  being  those  of  aortic  obstruction  and  regurg 
Rheumatism  and  chorea  were  excluded.  Atheroma  was  improbable  o\ 
the  comparatively  young  age  of  the  patient,  who  was,  moreover,  not  sul 
laborious  work.  After  death  there  were  no  signs  of  rheumatic  or  ii 
endocarditis,  but  a  patch  of  recent  aortitis  and  deformity  of  the  valve 
lesion  was  soft,  injected,  with  a  swollen,  crescentic  margin  suggesti 
advancing  edge  of  a  secondary  syphilitic  eruption  of  the  skin  ;  there 
atheroma.  Tlie  only  other  evidence  of  syphilis  was  a  fibroid  condition 
testicles,  though  this  was  not  very  marked.  He  suggested  that  the  sy 
aortitis  had  spread  to  the  valve  and  so  produced  the  disease  in  question  ( 

Atheroma, — A  full  discussion  of  the  nature  and  fashion  of  this  i 
or  chapter  of  diseases  of  the  arteries  is  deferred  to  the  next  v 
Here  we  may  ask  whether  the  disease  of  the  aortic  orifice  sheds  an; 
on  the  origin  of  this  insidious  and  rather  peculiarly  human  d 
Does  it  appear  that  muscular  labour  plays  any  important  part 
origin  or  determination  of  the  change  ?  For  my  own  part  I  canr 
that,  likely  as  it  may  seem  at  first  sight,  there  is  much  evidence  in 
of  this  hypothesis.  It  is  true  that  this  disease  also  is  found  m 
less  exclusively  on  the  left  side  of  the  heart — the  side  of  stress 
also  true  that  atheroma  may  bo  the  ultimate  form  of  arter: 
whatsoever  origin — rheumatic,  syphilitic,  or  mechanical — mechanica 
the  pulmonary  artery  in  mitral  stenosis ;  still  we  must  admi 
atheroma  is  as  likely  to  occur  in  the  elderly  lady  who  has  spent  h 
in  trotting  amiably  about  the  parish,  as  in  her  husband  who  has 
for  his  falls,  felled  his  own  trees,  and  stumped  about  after  his  bird 
his  boyhood. 

Again,  atheroma  is*  by  no  means  constant  or  approximately  u 
in  its  position  :  although  well  marked,  no  doubt,  on  the  greater  cur 
of  the  arch  where  tensile  strain  is  highest,  and  at  bifurcations  a 
flexions,  yet  it  does  not  by  any  means  confine  itself  to  the  parts 
receive  the  main  stress  of  muscular  exercise,  or  to  parts  where, 
tissues  being  most  abundant,  tone  is  least  and  tension  most.     On  tl 


trary,  it  is  one  of  the  surpriaefl  of  practice  to  find  it  in  all  sorts  of 
odd  areas ;  and  within  such  areas  it  is  patchy.  If  in  one  necropsy  the 
cerebral  vessels  are  like  branched  comls,  in  another,  with  atheroma 
enough  elsewhere,  the  cerebral  vessels  &cem  cle^n  enough.  In  one  body 
atheroma  u  abundant  abont  the  region  of  the  heart ;  in  another,  the  hoart 
and  its  orifices  aj-o  fairly  normal^  but  extensive  patches  of  atheroma  are 
discovered  in  the  abdominal  aorta  or  in  peripheral  arena  of  the  arterial 
tree.  Such  contrasts  are  too  well  known  to  need  the  support  of  recorded 
coses  in  this  place. 

Again,  is  it  that  the  main  cause  of  atheroma  of  the  heart  is  mechanical 
stress,  yet  stress  due  not  to  muscular  exercise,  but  to  that  more  persistent 
high  arterial  pressure  of  constitutional  origin  which  may  be  established  as 
well  in  the  squire's  wife,  with  her  indolent  habits  and  gouty  inheritance,  as 
in  the  sportsman  himself  who  works  off  his  meat  and  drink  day  by  duy  in 
the  fresh  air  ?  Is  the  com|mrative  freedom  from  atheroma  enjfiycd  by 
animals  to  bo  attributed  to  the  fact  that  they  do  not  suffer  from  chronic 
high  arterial  pressure ;  that  they  have  exercise  enough- — ^musculiir  Btress 
enough,  many  of  them — but  are  fed  by  their  owners,  and  fed  therefore 
economicully  ?  Certainly  we  see  daily  that  hard  exercise  keeps  the  ill 
effects  of  a  too  vigorous  appetite  at  bay.  This  is  clinical  gossip,  I  fear, 
rather  than  science  ;  but  we  cannot  at  present  get  much  nearer  to  the  facts. 
Frequent  high  blood- pressure,  then,  as  in  excessive  muscular  stress,  and 
more  persistent  high  pressure  due  to  luxus-consumption  relative  or  posi* 
tivo»  to  gout  (especially  in  its  non- articular  forms^  for  the  frajik  articular 
form  of  gout  leads  less  surely  to  high  artenal  pressure),  to  lead  poisoning 
(by  way  of  gout),  and  possibly  to  certain  products  of  metabolism  engen- 
dered in  old  and  defective  organs  or  tissues,  may  produce  atheromatous 
changes  which  often  involve  the  aortic  region  of  the  heai't,  directly  by 
friction  and  loejd  irritation  as  in  central  and  distal  arteries,  or  iridirectly 
by  more  immediate  mechanical  strain  as  in  more  central  arteries.  To  quote 
Dr.  Balfour,  **  there  is  a  consensus  of  opinion  that  the  artenal  system  is 
that  upon  which  the  finger  of  decay  is  first  laid/'  We  see  daily  in  the 
post-mortem  room,  yet  still  with  some  surprise,  how  readily  the  heart 
even  of  an  old  man  may  take  upon  itself  no  puny  hypertrophy.  It  is  no 
unusual  thing  to  find  a  big  heart,  and  one  big  with  no  Itad  stuff,  in  old 
persons  subjected  in  later  life  to  increased  bloofJ- pressure,  even  when  the 
coromiry  arteries  have  undergone  some  measure  of  deterioration  ;  in  such 
cases  the  aortic  valves,  even  if  competent,  are  practically  always  thickened. 
Still,  with  all  this,  can  we  say  that  aortic  regurgitation,  common  as  the 
disease  is,  is  frequently  found  in  the  decay  of  elderly  persons  ?  I  think 
not ;  on  the  other  hand,  it  seems  much  less  common  in  them  than  aortic 
obstruction — by  w^hich  I  mean  no  more  than  the  presence  of  an  organic 
direct  muiinur  ;  now  an  aortic  systolic  murmur  may  con  tin  tie  as  long  as 
life  holds  together,  and  afford  one  of  the  many  evidences  of  the  long 
story  of  cardio-arterial  degeneration.  This  form  of  aortic  disease  is  rarely 
of  itself  the  immediate  or  proximate  cause  of  death  ;  we  may  call  it 
but  an  accident  in  the  course  of  a  general  card io- vascular  involution, 


of  some  other  cause  of  arterial  degeneration,  while,  at  the  same  time, 
ho  has  been  follo\ring  a  labonous  employment :  yet  we  may  fairly  pre- 
sume, perhaps,  that  in  many  snch  cases  muscular  stress  and  decay 
together  have  gradually  impaired  the  valve  to  the  point  of  insufficiency. 
As  I  have  said^  eenile  decay  jtlone  does  not  usually  cause  aortic  regm-gita- 
tion;  more  commonly  it  produces  disease  of  the  aorta  with  implica- 
tion of  the  oriiice,  which  is  betrayed  by  a  direct  murmur.  ^Vhen, 
therefore,  we  firid  that  regurgiUtiou  occurs  rather  in  persons  under  fifty 
y&irs  of  age,  of  the  laborious  sex,  and  especially  in  men  who  hiive  been 
engaged  in  heavy  toil,  we  cannot  escape  the  suspicion  that  muscular 
stress,  if  not  the  sole  or  always  the  chief  agent  in  these  cases,  is  at  any 
rate  a  potent  determining  cause.  Acquired  aortic  disease  in  children  is 
one  of  the  rarest  of  clinical  cases  j  even  in  the  acute  rhenmatism  of 
women  and  children  we  have  noted  that  the  mitral  valve  is  affected  first, 
and  that  if  the  aortic  be  in^'olved  it  is  as  it  were  by  overflow  (p.  908), 

Once  more,  if  not  infrequently,  yet  almost  exclusively  in  men,  we  dis- 
cover that  aortic  insuificieney  establishes  itself  in  patients  under  the  age 
of  senile  degenerations,  free  from  evidence  of  syphilis  or  other  infection, 
including  rheumatism,  and  telling  no  story  of  sudden  rupture,  shall  we 
not  be  justified,  at  any  rate  in  the  large  majority  of  instances,  if  we 
supjx>se  that  the  disease  may  he  attributed  to  the  accumulated  eft'ects  of 
muscular  strains  rectirring  at  longer  or  shorter  intervals  over  a  number 
of  years  ?  Finallyj  if  a  man  of  irregular  habits,  and  deteriorated  tissues, 
describes  to  us  the  symptoms  of  sudden  rupture  of  the  aortic  valve, 
we  may  reasonably  infer  that  an  etFort,  inadeipiate  to  rupture  a  healthy 
aortic  valve^  had  sufficed  to  rupture  a  valve  already  impaired. 

Thus,  in  the  causation  of  aortic  insufficiency  due  to  muscular  strain, 
we  are  led  to  recognise  three  classes^  namely,  acute  rupture ;  chronic 
forcing  of  a  valve  previously  impaired  by  some  constitutional  poison,  such 
as  syphilis ;  and  chronic  forcing  of  the  valve  by  the  importimity  of  re- 
peated strains  none  of  which  alone  was  sufficient  t^  break  down  a  healthy 
valve,  but  all  of  which^  by  molecular  rather  than  massive  strain,  con- 
tributed gradually  to  increase  valvulitis  and  to  break  down  the  resistance 
of  the  part  The  condition  of  the  tricuspid  valvo  in  protracted  cases 
of  mitral  stenosis  is  an  excellent  example  of  chronic  valvulitis  due  to 
stress.  As  in  the  Ciise  of  the  housemaid  mentioned  in  the  last  paragraph 
but  one,  this  strain  of  the  tricuspid  tends  to  stenosis.  We  may  note  in 
passing  that,  in  respect  of  prognosis,  it  is  important  to  know  whether  and 
for  how  long  the  ruptured  vahnalar  limb  is  supported  by  tissues  other- 
wise healthy.  Although  I  have  s;iid  (p.  910)  that  atheroma  as  a  general 
disease  of  the  arterial  tree  is  not  due,  in  the  main,  to  muscular  stress,  yet 
locjd  atheroma  very  often  has  this  origin ;  it  is  indeed  the  common  result 
of  more  than  one  kind  of  chronic  arteritis. 

It  has  been  alleged  that  prolonged  acceleration  of  the  heart,  as  in 
Graves'  disease,  may  produce  the  valvulitis  of  strain ;  but  unless  the  sum 
of  work  done  be  considerably  increased,  which  is  not  usually  the  case, 
such  a  result  is  not  to  be  anticipated. 
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External  violence, — Finally,  (Jne  or  more  of  the  aortic  crescents 
ruptured  by  a  blow  on  the  outside  of  the  chest.  Within  my  o 
perience  blows  or  crushes  resulting  in  the  split  of  a  vessel  afl 
manner  have  produced  aortic  aneurysm,  not  rupture  of  an  aortic 
still  there  are  many  cases  of  this  kind  on  record.  I  distinctly  ren 
indeed,  in  the  Leeds  Infirmary  a  case  of  mitral  stenosis  which,  af 
closest  inquiry,  we  confidently  attributed  to  the  kick  of  a  horse 
cardiac  area;  the  patient  was  a  young  man,  and  the  symptom 
long  in  declaring  themselves;  yet  the  connection  between  ant 
and  consequence  seemed  inevitable  (p.  864).  Dr.  L.  Heidenhain  of 
wald  has  studied  these  cases ;  his  conclusions  are  that,  with  or  1 
injury  to  the  ribs  or  obvious  external  bruising,  an  external  blow  i 
rupture  a  valve  in  the  heart,  may  (6)  damage  or  rupture  the 
muscle,  or  rarely  (c)  set  up  a  stenosis  by  insidious  endocarditi 
Samuel  Wilks  has  recorded  a  case  of  this  kind  which  occurred  in  £ 
aged  nineteen :  a  blow  on  the  chest  ruptured  the  posterior  cusp 
aortic  valve  from  its  free  margin  to  its  base.  A  small  deposit  o 
had  begun  to  form  on  the  raw  edge.  An  analogous  case,  in  wh 
heart  itself  was  ruptured  in  a  lad  of  sixteen,  by  a  blow  on  the  chesi 
caused  no  external  bruise,  has  been  reported  by  Dr.  William  Gi 
Wisbech,  and  the  preparation  is  now  at  Cambridge.  Potain  argu 
if  a  blow,  such  as  a  jockey  received  who  was  heavily  thrown  so  t 
chest  smote  the  ground,  ruptiu*e  an  aortic  cusp,  the  heart  at  the  i 
of  the  blow  was  in  systole  and  the  aorta  distended.  In  cases  of  ru] 
the  mitral  valve  in  like  manner,  of  which  he  records  two,  he  concei 
heart  to  have  been  in  diastole  when  the  blow  fell,  and  the  ventric 
Nervous  shock. — In  the  earlier  medical  writers,  not  in  the  poets  c 
often  meet  with  the  assumption  that  intense  emotion  may  be  attend 
injury  to  the  heart.  In  any  careful  consideration  of  this  point  we 
divide  the  question :  we  should  first  consider  injury  due  to  intei 
with  the  circulation  itself  more  or  less  directly ;  as,  for  example,  1 
an  effort  of  the  inspiration  as  to  force  the  intrathoracic  negative  pi 
to  an  extreme ;  and,  secondly,  indirect  interference  through  the  1 
system.  Of  the  first  kind  of  case  I  remember  a  strange  exai 
the  West  Riding  Asylum  at  Wakefield.  A  woman,  afflicte 
violent  mania,  one  day  in  a  fury  held  her  breath  preparatory  to  , 
burst;  she  became  livid,  fell  to  the  ground,  and  died  (93,  p.  14( 
the  necropsy  it  appeared  that  death  was  due  to  extreme  fuln< 
dilatation  of  the  right  heart  and  venae  cavae,  though  it  is  possible 
was  due  to  a  fulminating  shock,  by  way  of  the  vagus  nerve,  arrest 
auricles.  Of  death  through  the  heart,  clearly  dependent  upon  1 
shock  alone,  I  have  no  experience.  All  that  we  know,  as  yet,  res 
nervous  influence  on  the  mechanics  of  the  heart,  is  that  vagus  st 
diminishing  auricular  contractions  lessens  the  output  of  the  heart 
is  also  slowed,  and  its  diastole  enlarged.  This  for  the  heart  is 
servative  function,  but  it  is  conceivable  that,  even  in  a  healthy  adult, 
be  carried  too  far.     The  depressor  effect,  produced  throu^  dil 
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of  the  fipknchnic  veins,  could  scarcely  harm  the  heart.  The  accelerator 
nervea  are  prohnbly  stimulated  during  emotion,  which,  as  we  all  linow, 
quickens  the  mte  of  the  heart ;  but  if,  as  we  may  pre8umc»  the  out- 
put is  proportiniially  less,  and  the  resistance  less  rather  thao  more 
(if  the  depressor  be  inttuenecd  also),  no  excessive  mechaniad  stiviin 
thus  falls  on  the  organ.  AugmeTitor  action  is  too  little  understood 
to  allow  us  to  argue  conclusively  about  it.  Intense  emotion  might 
be  attended  with  a  universal  or  very  widespread  constriction  of  the 
peripheral  vessels  by  which  bit hxI- pressure  might  perhaps  be  danger- 
ously raised;  if  such  a  constriction  occurs,  however,  it  is  transient,  and 
relaxation  of  these  vessels  and  of  the  spbinctei-s  seems  to  lie  the  ordinary 
etTect,  Moreover,  we  aee  no  great  airdiae  distress  during  a  rigor,  or 
after  many  returns  of  quotidian  ague.  80  far  as  experiment  goes,  it 
would  seem  indeed  that  nervous  shock  tends  to  lower  the  liloixl -pressure. 
Finally,  it  is  a  reasonable  surmise  that  some  deterioration  of  the  nerves 
or  their  centres,  duo  to  prolonged  mentis!  distress,  might  be  followed  l>y 
fatty  degenerfition  of  the  cardiac  muscle  ;  such  a  process  scarcely  comes 
under  the  heiid  of  aortic  strain,  and  it  is  at  least  as  likely  that  such 
impairments  of  its  nutrition  t«ike  place  by  w^ay  of  the  blood.  What  may 
be  the  truth  concerning  these  problems,  however  true  it  may  be  that 
prolonged  grief  may  invalidate  the  chambers  of  the  heart,  such  evidence 
as  we  have,  physiological  and  clinical,  seems  to  indicate  that  the  aortic 
machinery  at  any  mte  is  subjected  to  no  especial  stress,  but,  perhaps, 
rather  the  reverse. 

Pathogeny  and  Morbid  anatomy. — Whether  the  heart  be  liable  to 
undergo  primary  hypertrophy  under  normal  or  relatively  normal  con- 
ditions is  one  of  the  most  important  problems  which  meet  us  at  the 
outset  of  this  section.  The  answer  to  the  question  is  not  yet  given  ;  but 
the  opinion  that  it  is  so  liable  is  not  without  strong  support  (p.  903) :  so 
far,  indeed,  as  my  reading  goes,  I  think  that  the  affirmative  opinion  is 
gaining  ground.  For  my  own  imrt>  I  fintl  that  to  be  fissured  of  the  lesser 
degrees  of  hypertrophy  of  the  left  ventricle  is  a  much  more  difficult  clinical 
task  than  I  use<l  to  suppose  ;  unless,  of  course,  the  hypertrophy  Ihj  attended 
with  notable  dilatiition,  and  a  cHniciil  dilatation  would  surely  forbid  us  to 
describe  the  conditions  eveti  as  quiisi-normal.  Unless  the  person  under 
observation  be  an  inordinate  drinker  of  fluids,  alcoholic  or  other  (p.  Q02), 
there  seems  no  reason  to  anticipate  increase  of  the  me^in  ventricular  out- 
put ;  if,  however,  the  sum  of  the  conditions  of  resistance  is  higher  in 
amount  than  under  ordinary  circumstances,  the  supervention  of  hyper- 
trophy may  be  explicable  ;  and  in  this  case  distension  might  no  more  take 
place  than  under  the  fluctuations  of  output  in  persons  leading  a  life  in 
which  muscular  stress  is  not  an  import^int  condition.  Prolonged  exer- 
tions in  untrained  men  make  themselves  felt,  as  we  have  seen  (p.  849), 
by  more  or  less  uncompensated  dilatation ;  but  perhaps  in  men  such  as 
sprint  runners,  putters  of  weights,  wrestlers,  and  the  like,  in  whom 
sudden  and  repeated  efforts,  under  which  initial  rise^  of  pressure  are 
frequent,  bear  a  large  proportion  to  more  regular  exercises,  the  mean  blood- 
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pressure  may  rise,  as  the  maxima  are  high  and  of  very  frequent  reci 
If  this  be  so,  simple  hypertrophy  may  follow,  though  I  find  such  ; 
very  difficult  to  verify.  However,  healthy  men  do  not  come  to  the 
and  in  unhealthy  men  the  conditions  no  longer  apply.  In  slin 
chested  youths  with  wide  costal  interspaces  a  thumping  or  un( 
heart  may  well  be  mistaken  for  a  hypertrophy ;  and  a  great  many 
men  have  rather  thudding  hearts.  Whatever  books  may  repeat, 
easy  task  to  appreciate  a  moderate  hypertrophy  of  the  left  venti 
many  are  the  sources  of  error,  as  for  instance  in  the  relation  of 
the  cardiac  area,  in  chests  of  different  build.  Violence  of  impuk 
no  means  directly  related  to  the  volume  of  the  heart  or  to  the 
pressure ;  the  "  heave  "  in  the  impulse,  a  quality  not  insignifican 
the  hypertrophy  is  considerable,  may  be  hard  to  appreciate  in  the  < 
of  hypertrophy  we  are  now  contemplating ;  and  a  slight  vertical  d 
ment  of  the  apex  is  no  less  difficult  to  ascertain,  seeing  that  the  f 
the  chest  and  its  landmarks  are  far  from  constant.  The  resear 
Myers,  Da  Costa,  Thum,  Fraentzel  (29),  and  others,  on  hypertrc 
the  heart  found  in  men  submitted  to  physical  stress,  were  made 
upon  soldiers  {^\de  p.  851).  In  these  men,  however,  contingent  con 
have  to  be  considered:  omitting  drink  and  syphilis,  many  ill-f 
trained,  half -developed  recruits  are  (or  then  were)  clad  in  ill 
clothes,  girthed  with  belts  and  breast-straps,  loaded  with  20  lbs.  an 
of  weapon  and  kit,  and  unavoidably  sent  on  long  harassing  marcl 
which  they  are  untrained.  In  civil  life  we  see  the  muscular  or 
muscular  evils  which  flow  from  like  causes,  and  we  see  how  tediot 
be  the  recovery  from  them.  Now,  if  we  turn  to  sailors,  to  whon 
and  syphilis  are  not  unknown,  but  who  are  clad  in  easy  dress  a 
"  trashed  about,"  we  hear  nothing  of  cardiac  hypertrophy. 

It  is  said  that  in  hard-worked  animals,  such  as  greyhounds  an 
horses,  simple  hypertrophy  of  the  heart  unassociated  with  cardio-v 
disease  is  met  with.  I  have  referred  this  question  to  Professor  M*Fi 
of  the  Royal  Veterinary  College,  who  replies,  "I  have  not  fom 
opinion  that  an  amount  of  muscular  tissue  notably  above  the  a 
is  ever  found  in  the  heart  of  the  horse  or  dog  as  the  result  oi 
muscular  stress,  but  that  hypertrophy  of  the  left  heart  is  alwa 
result  of  some  morbid  condition  of  the  valves  or  of  the  arteries, 
muscular  effort  were  a  cause  of  simple  cardiac  hypertrophy  it  sho 
almost  the  rule  in  bus  horses,  and  such  is  certainly  not  the 
Arguments  from  analogy  must  not  have  much  weight  until  vc 
and  we  must  regard  hypertrophy  of  a  hollow  viscus  in  a  differen 
from  that  of  a  solid  muscle  such  as  the  biceps ;  moreover,  we  h 
the  heart  not  only  a  hollow  organ,  but  a  hollow  organ  in  in< 
activity ;  finally  we  do  not  know  that  the  heart  of  a  sound  man  ei 
in  active  pursuits  is  over-worked  on  the  whole,  seeing  that  the  mac 
for  the  equilibration  of  arterial  blood-pressures  is  of  miraculous  ^H 
{vide  p.  472  and  p.  846). 

The  load  factor  of  the  heart,  the  ratio  between  its  average  i 


maximum  work^  is  ample  ;  as  Cobiiheim  impressed  upon  119,  the  heart 
has  a  large  *^ reserve  capacity.'  If,  say,  by  partial  ligation  of  the  pul- 
monary artery  the  resistance  be  increased  to  three  or  even  four  times  the 
normal  mean,  the  iurterial  blood-pressure  will  remain  constint,  although 
the  left  ventricle  may  be  doing  three  or  four  times  its  ordinary  work. 
I  must  not  delay  any  longer  on  matter  which  is  dealt  with  in  other 
sections,  hut  these  inquiries  are  germane  to  my  suhjecti  as  we  are  iin|iiiring 
first  whether  hypertrophy  of  the  left  ventricle  is  a  quasinonnal  conse- 
quence of  muscular  exertion,  and,  if  so,  whether  it  can  of  itself  provoke 
aortic  disease,  in  the  adjoining  section  of  the  aorta  or  at  the  orifice  itself. 
If  excessive  pressure  is  thus  induced  we  may  see  how  muscular  stress  may 
lead  to  aortic  disease,  lioy  and  Adami  noted  (vide  vol  i.  p.  1  2H)  that  '*wheu 
the  aorta  of  a  dog  is  suddenly  and  greatly  constrict-etl,  and  consequently 
the  pressure  in  the  proximal  portion  of  the  vessel  greatly  increased,  the 
plasma  of  the  hlomi  is  forced  into  the  cusps  of  the  aortic  valves,  and  vesicles 
of  lymph  make  their  appe4irance  on  the  under  surface  iu  that  region  where 
fibroid  thickening  is  most  frequent  in  cases  of  chronic  high  arterial  pres- 
sure/* This  is  probably  the  way  in  which  the  chronic  intlammation  of  the 
tricuspid  valve  is  established  which  not  infrequently  eiiBues  upon  mitral 
stenosis.  Our  study  of  muscular  exertion,  however,  as  we  have  seen,  sug- 
gested to  us  that  such  work  does  not  create  a  state  of  abiding  high  pres- 
stire,  but  of  intermittent  high  pressures  more  or  less  compensated  by  a 
mean  pressure  habitiuilly  rather  low. 

Are  wo  not  led,  then,  to  suspect  that  muscidar  exertion,  unless  very 
sudden  and  excessive,  and  attended  perhaps  by  fixation  of  the  chest 
walls,  arrest  of  breathing,  and  by  some  phase  of  differential  pressures  in 
ventricle  and  aorta  of  which  we  know  little — in  which  case  wo  know  that 
a  valve  may  be  directly  ruptured — needs  some  other  factor  to  bring  al>out 
aortic  disease  1  This  factor  may  be  one  of  the  causes  of  constitutional 
high  blood-pressure  ;  or,  on  the  other  hand,  it  may  be  some  debilitating 
aiuse,  such  fis  syphilis,  aniemia,  or  "  misere,"  which  so  reduces  the  normal 
strength  of  the  cardio-vascnlar  textures  that  ordinary  blood-pressiu'es 
are  high  relatively  to  their  feeble  dtu-ability,  A  patient  of  mine,  who 
had  certainly  done  all  that  he  could  to  stmin  his  hejirt,  if  by  physical 
stress  it  could  be  done,  died  of  dilatiition  ("  tnie  aneurysm  ^')  of  the  aorta, 
a  result  put  down  unhesitatingly  by  his  friends  to  over-exertion  ;  yet  I 
knew  well,  what  no  one  else  knew,  that  there  had  been  an  old  syphilitic 
infection,  and  that  not  a  few  evidences  of  the  infection,  among  which 
had  been  symptoms  of  encephalic  arteritis,  had  from  time  to  time 
betrayed  its  persistency.  To  my  mind  it  was  far  from  clear  that  muscular 
stress  had  the  first  place  in  dilating  the  great  vessel,  although,  no  doubt, 
the  vessel  onc^  disintegrated  by  arteritis,  muscular  stress  accelerated  the 
evil.  If  we  are  to  form  a  definite  opinion  of  the  part  iilayed  by  muscular 
stress  in  the  causation  of  aortic  disease  with  or  without  the  intermedia- 
tion of  hypertrophy  of  the  left  ventricle,  we  must  weigh  with  it  in  the 
particular  aise  all  other  factors  which  may  have  conspired  to  the  siune 
end.     If  we  except  active  destruction  such  as  that  of  infective  or  severe 
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rheumatic  endocarditis,  it  may  be  true  that  all  aortic  disea.se  is  di 
or  less  to  the  effects  of  arterial  blood-pressure. 

Peter,  Traube,  and  others  have  insisted  upon  a  distinction  1 
aortic  disease  originating  in  the  heart  itself,  such  as  that  of  rh 
valvulitis  in  young  and  otherwise  healthy  persons, — cases  in  wl 
cardiac  affection  is  in  its  initiation  a  local  disease, — and  implic; 
the  heart  in  a  more  general  constitutional  change  such  as  syp 
arteriosclerosis — wherein  the  heart  disease  is  but  an  expressi« 
general  disease.  These  divisions  have  been  distinguished  I 
names  as  "  cardiopathy  "  and  "  arteriopathy."  The  distinction  i 
making,  though  it  has  been  made  far  too  literary;  in  it  tc 
heed  has  been  taken  of  the  tendency  of  cases  in  practice  1 
these  logical  devices ;  and  much  harm  is  done,  especially  by 
writers,  in  decorating  the  several  phases  of  a  continuous 
tion  by  imposing  names  which  suggest  differences  in  ki 
at  any  rate  in  quality,  which  do  not  exist.  While  ] 
cardiac  disease  tends  to  generalise  itself,  constitutional  disease 
much  of  its  peril  from  the  cardiac  factor;  the  series,  startini 
true,  from  opposite  points,  meet  and  overlap ;  thus,  un 
be  in  well-marked  extremes  in  the  interpretation  of  which 
not  likely  to  go  astray,  the  distinction  is  often  too  artificial 
of  much  service.  Still,  on  paper  at  any  rate,  the  contrast  ii 
making  as  a  study  of  origins,  for  reasons  which  have  already  ap; 
and  occasionally  it  may  influence  the  prognosis  and  treatmen 
particular  case.  The  observations  of  Roy  and  Adami,  already 
throw  some  light  on  the  process  by  which  blood  -  pressures,  re 
excessive,  set  up  that  opacity  and  condensation  of  the  valves  w] 
see  well  marked  in  the  aortic  valve,  and  clearly  enough  at  times  i 
valves  also,  under  high  blood-pressures ;  as  the  heart  suffers  so  n 
aorta  (74),  and  atheroma  may  invade  no  small  part  of  the  intra-1 
arterial  structures.  Whether,  then,  the  initial  injury  be  such  as  th 
be  a  rheumatic  valvulitis  or  a  syphilitic,  the  valvular  lesions  ma 
into  a  common  form  which  we  conveniently  call  atheroma ;  and,  l 
between  the  aortic  area  of  the  heart  and  the  aorta  itself  being  no 
all,  we  find  this  atheromatous  change  not  only  in  the  valve,  but  spre 
often  widely  spread,  in  the  neighbouring  great  vessel  also :  thus  th 
dilates,  its  elasticity  is  impaired,  its  walls  are  diseased,  and  the 
caught  in  a  vicious  circle,  has  to  meet  an  increased  resistance.  Fo 
account  of  atheroma  the  reader  is  referred  to  the  article  on  "  Disi 
the  Arteries  "  in  the  next  volume  ;  I  may  briefly  say  of  the  valves  t 
milky  opacity  of  the  acuter  stages  of  valvulitis  is  followed  by  an  i 
of  fibrous  tissue,  both  in  the  fibrous  ring  itself,  where  it  becomes 
sive,  and  in  the  valves  themselves,  chiefly  about  their  points  of 
contact  and  the  corpora  ArantiL  With  the  deformities  secondary 
contraction  of  these  cicatrised  tissues  we  are  but  too  familiar :  ind 
of  the  fibrous  ring,  or  of  the  infundibulum  below  it,  leads  to  st 
and  of  the  limbs  of  the  valve  to  their  contraction,  puckering,  or  cc 
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Thus  the  valve  may  become  incompetent,  or  the  orifice  contracted  j  or 
these  results  may  be  concurrent. 

The  following  remarkable  case  of  sub-vah^lar  constriction  is  pub- 
lished l>y  Dr.  LangwilL  The  {mtient  was  a  poorly -developed  lad  of 
nineteen.  He  complained  of  piiins  in  the  chest  on  exertion,  though  he 
worked  as  a  foundry  labourer  till  four  weeks  before  admission.  A  strong, 
sy8t*»lic  thrill  was  felt  at  the  base,  and  a  loud  systolic  murmur  was 
audible  five  inches  from  the  chest  The  chief  cardiae  disease  found  at 
the  necropsy  was  as  follows  :— 

Pathological  Eeport  on  Heiirt,  by  Dr.  Shexnan,  Pathologist  to 
Leith  Hospital. 

M^Ki  auricle. — Normal  ;  tricuspid  orifice,  1"2  in.  Right  t^vlricle, — Nothing 
particular  to  note.  Ltft  aurirle. — Endocmtlium  somewhat  thifkened.  Afitral 
uietifj^et,— Cu^pB  slightly  thickened,  pariit:iilarly  inner  cusp.  MuJ^culi  papil lares 
Bmall,  and  fibroua  at  ajiex  where  tlit^y  join  the  chordae  teiRlineae.  Left  ventricU, — - 
Walk  hypertrophied  ;  cavity  Z  in,  long  ;  thicktiL\Ha  of  walla  vartea  from  1  in.  to 
0-5  in.  There  are  a  few  niirrow  fibrouB  bands  strctcldng  across  the  cavity,  at 
whose  points  of  uttachiuent  to  the  mrII  there  is  marked  thickeninj^  of  the  endo* 
cardium  from  old  endocarditis.  On  po^^^ing  the  finger  up  towards  aorta,  it 
pai^s«;s  through  a  fihrona  ring — 0"7  in,  diameter — about  1  in.  below  the  aortic 
opening.  This  h  continued  on  to  the  vt^ntricular  surface  of  the  inner  mitral 
cusp.  In  this  position,  and  extending  uf^wardd  from  the  ring  on  to  the  lower 
surface  of  the  postero-external  aortic  cusp,  ia  a  narrow  band  of  comparatively 
recent  vegetations.  Thejie  cover  the  lower  surface  of  all  the  aortic  cuapa,  which 
al&o  show  iihroufl  tliiekening  and  contraction — cone  diameter  of  the  opening 
being  0*7  in.  Above  the  valvea  the  aorta  Jilatea  slighlly-^l*2  in. — but  in  the 
second  half  of  the  transverse  part  of  the  arch  begins  to  contract,  so  that  at  the 
upper  part  of  the  descending  aorta  the  cone  diameter  is  0*6  in. 

Thickening  of  a  limb  of  the  valve,  says  Prof.  Hamilton,  may  lead  to 
the  formation  of  a  relatively  largo  spur  which,  by  intruding  into  the  area 
of  the  two  other  shrivelled  cusps,  may  accidentally  prevent  regurgitation. 

From  such  rough  edges  and  points  "  vegetations  "  may  sprout^  and 
form  fringes  on  the  free  or  ventricular  edge^  of  the  valve,  mrely  on  its 
aortic  aspect,  whereby  friction  is  increased  and  extended  ;  and  chronic  in* 
flammatory  changes  operate  on  the  endocartlium,  where  the  diseased  valve 
brushes  it,  on  the  valvular  structures  themselves,  and  on  the  corresponding 
aortic  eui-faces.  Below  the  valve  "  ripple-marked  "  thickening  of  the 
endocardium,  due  to  the  strain  of  aortic  regurgitation,  has  been  demon- 
strated by  Dr.  Glynn  and  other  observers.  Hamilton  reminds  us  that, 
in  disease  of  the  aortic  valve,  it  ia  nithor  the  base  of  it  which  is  the  seat 
of  the  mischief,  while  the  cusps  may  even  bo  free  ;  in  the  mitral  it 
is  the  edge  of  the  cusps  and  their  substance  which  surter  first.  Conversely 
the  valve  may  be  very  incompetent,  while  tlie  orifice  is  as  wide  or  wider 
than  it«  nortnal  section. 

Stenosis  depends  often,  but  not  always,  on  contraction  of  the 
fibrous  ring ;   not  always,  for  adhesion  and  condensation  of  the  limbs  of 
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the  valve  may  narrow  the  orifice,  converting  it  into  a  slit  o 
as  is  so  well  known  in  the  case  of  the  mitral  valve.  In  a  ca 
recently  occurred  in  Addenbrooke's  Hospital,  under  the  care  of  ] 
Bradbury,  the  adherent  margins  were  united  along  their  sui 
apposition,  and  the  blood  seems  to  have  been  forced  through 
chink  so  small  as  almost  to  evade  discovery  even  on  inspection, 
was  no  regurgitant  murmur  during  life,  nor  was  any  regurgits 
tected  by  Professor  Kanthack.  In  this  case  calcification  was  far  t 
in  the  ring,  no  doubt,  as  well  as  in  the  valve ;  indeed,  in  steno 
buted  to  the  valves  the  ring  is  usually  concerned  in  the  miscb 
Similar  cases  have  been  published  by  other  physicians. 

I  need  scarcely  say  that  the  presence  of  "  vegetations  "  and 
detachable  fringes  on  these  dog-eared  cusps  is  a  matter  of  far  m 
local  importance,  as  by  their  means  embolism  may  come  about. 

Ulceration  of  one  or  more  of  the  limbs  of  the  valve  is  always 
ous  process.  When  dependent  upon  micro-organisms,  and  we  cai 
how  frequently  they  enter  in,  the  process  may  be  terribly  destru 
the  records  of  infective  endocarditis  give  us  too  much  reason  tc 
on  the  other  hand,  decay  or  perforation  may  be  very  gradual, 
always  due  to  infection :  probably  in  chronically  diseased  valves 
be  a  mere  mechanical  disintegration.  Perforation  of  a  seg 
said  to  betray  itself  by  a  piping  quality  of  the  regurgitant  i 
Other  rasping  or  "musical"  qualities  of  these  mmmurs  are  attril 
'  the  projection  of  spurs  or  shreds  of  segments  which,  fluttering  oi 
ing  as  reeds,  give  peculiar  qualities  to  the  sounda  It  is  commo 
that  murmiu-s  may  be  generated  by  a  rough  surface,  as  a  brook  d 
over  pebbles ;  this  assertion  must  be  taken  with  considerable 
for  to  produce  a  murmur  the  column  of  the  blood  must  be  broke 
a  merely  mammillated  or  corrugated  surface  will  not  do 
the  eminences  bo  such  as  to  set  up  vortices  around  or  behin< 
The  common  notion  that  murmurs  may  be  generated  in  a  rou^ 
without  any  contribution  from  the  valves  or  orifice,  is  improba 
not  supported  by  experience.  If,  in  the  absence  of  any  cause  in  th 
lar  area,  such  murmurs  arise,  which  is  rather  doubtful,  they  ar 
attributed  to  dilatation  of  the  aorta,  wherein  vortices  may  form  1 
the  slower  external  and  the  swifter  internal  layers  of  the  issuin] 
However,  we  meet  with  cases  every  day  of  advanced  disease  of  tl 
in  which  no  systolic  murmur  is  heard.  Again,  that  there  is  mo 
the  satisfaction  of  an  anatomical  curiosity  in  the  endeavour  to  fix 
competence  or  the  obstruction  upon  this  limb  of  the  valve  or  thi 
indisposed  to  believe ;  nor  can  a  leaf  or  stump  of  a  diseased  segment 
I  the  access  of  blood  to  a  coronary  artery,  unless,  of  course,  it  so  ac 

' '  the  wall  of  the  aorta,  or  the  mischief  so  extend  from  it,  as  to  ch< 

;  mouth  of  the  vessel.     That  the  propagation  of  a  regurgitant  mu; 

this  direction  or  that  can  indicate  the  limb  of  the  valve  affected,  oi 
j  affected,  is  not  very  probable  in  itself,  nor  is  it  borne  out  by  exp 

I  and  that  the  deformation  of  one  particular  limb  of  the  valve  shoo] 
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the  caronaty  circulation  more  thiin  the  same  incompetence  io  another 
is  inipoiiAiible ;  tht'io  cannot  be  differential  pressures  within  this  area. 
CongeniL'il  peculiaritiea  of  the  aortic  valve  and  coarctations  of  a  con- 
genital  origin  are  dealt  with  in  the  article  devoted  to  this  subject 
(p,  706).  In  simple  rupture  of  a  healthy  valve  one  limb  only  is  torn  in  the 
large  majority  of  cases ;  but  a  few  cases  of  the  nipture  of  two  limbs  are 
on  record.  Generally  the  limb  is  rent  on  the  free  edge,  but  sometimes 
it  is  torn  from  its  attachment  to  the  vessel. 

Whether  these  chronic  changes  in  and  about  the  aortic  orifice  lead 
to  regurgitation  or  to  stenosis  without  incompetency,  crucial  as  the 
distinction  is  in  clinical  medicine,  is  pathologically  a  matter  of  accident ; 
the  result  depends,  that  is,  on  contingent  causes.  At  the  same  time 
it  is  well  to  remind  the  jmthologiat  that  to  test  the  competency  of  an 
aortic  valve  by  means  of  a  column  of  water,  a  test  which  is  more  useful 
in  the  post-mortem  room  than  one  might  expect,  is  insufficient  in  a 
douhtful  case,  unless  the  height  of  the  column  of  water  be  equal  to  the 
maximum  aortic  pressure^to  the  pressure,  say,  at  the  moment  of  aortic 
diastole  of  1 80  mm.  Hg.  Moreover,  the  water  may  even  then  escape  from 
the  coronary  arteries.  Practicidly,  as  the  water  brings  the  valves  into 
apposition  we  have  to  judge  of  their  competency  by  the  eye. 

Of  **  gouty  valvulitis,"  of  a  primary  kind,  after  the  manner  of 
rheumatic  valvulitis,  and  apart  from  the  chronic  sub-inflammatory  aiid 
degenerative  changes  in  the  aorta  resulting  from  abnormally  high  arterial 
pressure,  I  have  no  knowledge,  either  pathological  or  clinical. 

It  is  very  important  to  remember  that  these  degenerative  changes 
involve  the  aresi  and,  sooner  or  lat«r,  the  orifices  of  the  coronary 
arteries ;  so  that  the  heart,  instead  of  enjoying  that  increase  of  nutrition 
which  its  greater  w^ork  demands,  and  which  at  first  the  hypertrophied 
ventricle  supplies,  may  receive,  after  the  first  stage  of  the  malady,  con- 
Biderably  less  than  its  normal  nourishment, 

It  is  commonly  asserted  that  insufficiency  of  the  aortic  valve  may 
come  iibout,  not  from  any  defect  in  its  own  structure,  but  from  dilatation 
of  the  aorta,  whereby  the  sectional  area  of  the  orifice  is  enlarged. 
Intermittent  or  temporary  aortic  regurgitant  murmurs  are  thus  ex- 
plained. Bari(5,  a  careful  and  experienced  observer,  reported  thirteen 
case«  of  aortic  regurgitation  from  widening  of  the  orifice  without 
disease  of  the  valves ;  but  a  persistent  slapping  second  sound  cannot  be 
taken  as  definitely  indicative  of  a  normal  aortic  valve.  Vierordt  assumes 
that  in  weak  dilated  hearts  dilatation  of  the  aortic  ostium  may  cause 
**  relative  Klappeninsufiicienz." 

Cases  of  alleged  temporary  aortic  regurgitant  murmur  are  few  and  need 
very  careful  interpretation.  My  own  conviction  is  that  if  such  cases  be 
followed  up,  the  regurgitant  murmur  will  be  found  pennanently  estab- 
lished at  no  distant  date ;  as  in  Dr.  Hermann  Weljcr's  very  interesting 
case  (p.  946),  That  dilatation  of  the  aortic  orifice  does  often  occur  is 
well  known  to  every  pathologist ;  but  I  have  never  happened  to  meet  with 
such  au  increase  in  the  sectional  area  of    this  orifice  as  to  permit  of 
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regurgitation  without  disease  of  the  valve ;  however,  a  few  spec 
the  kind  are  to  be  found  in  museums.  Professor  Osier  (62),  on  ] 
authority,  tells  us  that  "the  aortic  orifice,  which  at  birth  is  i 
increases  gradually  with  the  growth  of  the  heart  until  at  one-anc 
it  is  about  60  mm.  Of  this  size  it  remains  until  the  age  of  forty, 
which  date  there  is  a  gradual  increase  up  to  the  age  of  eighty, 
may  reach  from  68  to  70  mm.  Thus  at  the  very  period  of  life  i 
sclerosis  of  the  valve  is  most  common,  there  is  a  physiological  t 
toward  the  production  of  a  state  of  relative  insufficiency."  But  whc 
to  Osier's  opinion  on  the  point  before  us,  I  find  that  "relative  insu 
of  the  sigmoid  valves,  due  to  dilatation  of  the  aortic  ring,  is  a  rare  con 
he  adds,  "Indeed  I  have  myself  never  met  with  a  pure  instance  of  t 
for  in  such  cases  I  have  always  found  the  valve  segments  involved  ' 
arterial  coats."  I  may  repeat  once  more  that  aortic  insufficiene 
eminently  a  disease  of  old  persons,  but  rather  of  persons  about  c 
middle  age ;  there  is  no  difficulty,  of  course,  in  collecting  cases  o 
regurgitation  due  to  senile  arterial  disease, — I  have  such  a  cas 
my  occasional  observation  at  present, — yet  the  prevalent  effect  c 
disease  in  the  old  is  obstruction.  Again,  although  in  elderly 
and  in  younger  men  the  subjects  of  syphilis,  we  meet  with  cons 
and  even  enormous  dilatation  of  the  aorta,  yet  even  in  these  case 
regurgitation  does  not  generally  appear  unless  there  be  disease 
valve  itself  also,  for  the  orifice  is  prone  rather  to  stiffen  than  t 
Whether  then  regurgitation,  permanent  or  temporary,  may  arise 
out  of  a  mere  dilatation  of  the  aorta,  if  no  longer  an  open  questi 
rare  event ;  and,  as  the  accompanying  tracing  shows,  the  incompc 
slight  I  gather  from  Prof.  Tigerstedt's  new 
that  in  his  opinion  the  semilunar  valves  are 
under  conditions  of  considerable  relaxation,  ' 
of  heart  muscle  or  of  the  supporting  structur 
Professor  Sherrington  (p.  466)  states  on  expei 
evidence  that  the  limbs  of  the  valves  may  a 
Pio.  50.— Dilatation  of  Other  by  mutual  readjustments.  Dr.  Newt 
JL'pelcr?,!^^  i":  1^^  recently  investigated  this  matter  (67). 
largement  of  oriflce.  Sometimcs,  as  Corrigau  showed,  on  exan 

Contrast    with    rheu-       ^       ,  .  •  i  «•  i      ,i      *  i 

matic  case,  Fig.  6a   of   the   aortic    valvc    after    death   from    whs 
(Graham sudi.)  disease,  its  segments  are  found  atrophied;  tl 

are  thin,  and  not  infrequently  "  fenestrated,"  especially  on  a  line 
to  the  free  edge.  It  is  alleged  that  those  conditions  are  not  nee 
morbid  or  mischievous;  if  on  overlapping  margins  they  do  n 
rise  to  regurgitation.  Aneurysms  of  the  parts  about  the  valves  r 
discussion  here,  as  their  pathology  is  dealt  with  in  the  article  on  An< 
Nor  will  I  stay  to  discuss  such  pathological  curiosities  as  morbid  g 
polypi,  and  the  like. 

The  effect  of  aortic  disease  on  the  other  valves  and  orifices  \a 
carefully  studied  by  Professor  Hamilton.  Aortic  regurgitation 
observes,  is  "anticipated  in  its  injurious  results  on  the  other 


by  its  own  peculiar  sources  of  nuirtulity/'  From  his  me^iyureiiKnti^, 
however,  the  following  results  appeur ;  iiiimely,  that,  unless  in  adtlition 
to  the  incompeteuce  of  the  valve  the  aortic  orifice  be  dilated,  "the 
effect  upon  the  size  of  the  other  orifices  is  nil "  ;  if,  however,  the  aortic 
orifife  be  dilated,  a  general  distension  of  all  the  other  orifices  is  apt 
to  follow*  "  Constrictioo  of  an  incompetent  orilice,  then,  exerts  a  salu- 
tary effect  '* ;  so  far,  that  is,  as  stress  on  the  other  orifices  of  the  organ 
is  coticerned. 

Simple  stenosis  of  the  aortic  orifice,  in  the  strict  sense  of  the  word, 
seems  to  be  a  rare  disease.  I  find  that  both  Osier  and  Hamilton  B|>e<ik 
of  it  as  l>eyond  their  experience,  Fag;ge  and  Pyc-»Smith  speak  of  it  as 
"most  mre*';  Fraentzel  as  *'ein  Bcltcner  Herzfehlcr/'  As  Frenchmen 
will  not  put  indexes  to  their  books,  I  cannot  say  what  their  experience 
may  be.  For  my  own  part  1  should  say  with  Fnientzel  that  the  condition 
is  rare,  but  not  excessively  so.  It  has  happeneil  to  me  to  see  many  cases 
of  mere  aortic  stenosis  without  any  trace  of  regurgitation,  and  to  have 
verified  not  a  few  after  death,  the  last  case  being  that  of  Professor 
Bradburj^'s,  to  which  I  have  alrea<ly  referred.  Aortic  stenosis  is  a  long 
disease,  for  life  may  continue  under  favounible  circumstances  until  the 
apcrttire  is  reduced  to  the  size  of  a  crow  quill  or  less.  The  chink  by 
which  tlie  blood  found  access  to  the  aort;i  in  Professor  Bnwlbnry's  case 
was  only  discovered  on  the  closest  search  after  death.  It  is  common iy 
said  that  aortic  cou traction  in  this  simple  form  is  tbe  result  of  chronic 
endocarditis  ;  that  aortic  stenosis  is  connected  with  arterial  disease  which 
spreads  down  from  the  aorta,  '  But  in  St.  George's  Mnsenni  are  a  rmmlier 
of  cases  of  welbmarked  aortic  sterujsis,  and  in  many  of  them  the  aorta 
seems  healthy.  The  stenosis  seems  to  protect  the  aoiia  in  spite  of  the 
high  velocity  of  the  "choke  bore,'*  Most  of  these  cases  occur  in  |>ersoua 
of  fifty  years  of  age  and  upwards,  in  whom  the  incident  is  usually  due  to 
"atheroma,"  In  younger  or  sounder  persons  it  is  often  fibrotic.  In 
these  cases  the  effects  of  aortic  disease  upon  the  left  ventricle  are  most 
clearly  seen ;  it  is  in  them  that  hypertrophy  takes  its  simplest  forai.  In 
so  far  as  tbe  aortic  orifice  is  narrow,  the  inner  suiiace  of  the  left  ventricle 
is  protected  from  the  pressure  of  **  recoil." 

In  diseases  of  the  aortic  valve,  as  of  Other  parts  of  the  heart,  our 
attention  mny  l>e  too  much  given  to  murmurs  ;  the  working  calculation 
which  we  have  to  make  is  the  effect  of  the  lesion  on  the  chaniljers,  for 
by  their  efficiency  the  organ  stands  or  falls,  at  any  rate  for  a  time.  In 
stenosis  the  left  ventricle  may  api>roacli  that  mythical  type  **  concentric 
hypertrophy."  In  regurgitation,  especially  if  attended,  as  it  is  wont  to 
be,  by  dilatation  of  the  aorta,  the  ventricle  is  at  least  as  much  dilaterl  as 
hypertrophied.  The  [pathogeny  of  this  event  has  been  much  discusseil,  and 
the  outcome  of  the  discussion  is  that  this  dilatation  is  due  to  the  recoil  of 
blood  from  the  aorta  upon  the  wall  of  the  ventricle  in  diastole.  Besides 
this  resistance  head  in  the  arteries,  that  large  fraction  of  the  force  of  the 
systole  which  is  storwl  up  in  the  aorta  in  its  dinstDle  is  expended  not 
only  upon  the  forwarding  of    the  bk*od,  but  in  largo   pirt  also  upon 
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greater  capacity,  even  though  the  height  of  each  systole  may  be  aa 
before  (Gaskell).  The  disteiiaile  force  being  greater^  the  corresponding 
increase  follows  a  well-known  physiologit^a!  law.  In  like  manner  the 
increase  of  the  museuW  coiit  of  the  smaller  arteries  described  by  Sir 
George  Johnson  and  Dr.  Savill  comes  about  in  the  course  of  resistance  to 
diatensile  forces ;  and  I  may  add  that,  a-s  in  the  heart,  this  overgrowth  ia 
intimately  associated  i^ith  degenerative  impliciitions, 

Dilabtition  gains  on  hypertrophy,  aa  Starling  clearly  puts  it,  because, 
although  a  loaded  does  more  work  than  an  unloaded  muscle,  the 
amount  of  contmction  (that  is,  the  height  of  the  lever)  is  less.  The 
c*Hrdiac  muscle  may  Ije  more  tense,  and  the  contraction  therefore  more 
powerful,  but  it  is  not  equal  t-o  the  increased  lengtli  of  the  muscular 
fibres ;  thus  some  dilatfttion  remaitis,  the  residual  blood  is  more,  and  the 
output  less.  On  the  next  diaat-ole  the  heart  is  overfidl,  but  even  under 
thit  increased  stimulation  only  the  normal  inflow  is  sent  out:  artenal 
pressure  is  thus  kept  up,  but  w^ork  is  increiised  and  hypertrophy  should 
follow.  Not  only  has  some  of  the  output  to  be  lifted  again,  but  the  back- 
ward motion  of  the  refluent  blood  has  to  Iks  converted  into  a  forwaixl 
motion.  It  is  often  siiid  that  the  heart  attains  a  larger  bulk  in  aortic 
regurgitation  than  in  any  other  disease  ;  this  is,  generally  speaking,  true  ; 
but  in  chronic  Bright's  disease  the  **  cor  bovinum  " — ^the  **  heart  of  a 
pantophile,**  as  Voltfdre  called  that  remove*^!  from  Diderot's  body — may 
attain  to  no  less  a  bulk  ;  that  is^  say,  2-3  cm.  at  greatest  thickness  and 
1-2  cm.  at  apex.  It  is  usual  to  speak  of  this  enlargement  as  a  com- 
pensation of  the  defect  it  counteracts.  There  is  no  objection  to  this 
expression  if  it  be  remem1>ercd  that  it  is  a  figurative  one  ;  all  we  know  is 
that  increase  of  function  within  certain  limits  is  followed  by  hypertrophy ; 
it  ia  not  in  physiology  only  that  function  creates  stnicture :  yet  if  in 
respect  of  one  factor  the  difficulty  is  postponed,  the  readjustment^  as  we 
shall  see,  brings  other  evils  in  its  train.  We  do  better,  tiien,  to  get  rid  of 
these  teleological  connotations,  and  t€  regard  the  hypertrophy  of  the  ven- 
tricle aimply  as  tlie  result  of  increased  function,  whatever  the  consequences. 
How^  does  this  allege*!  compensation  break  down  1  The  late  ^Ir.  George 
Busk  once  reminded  me  that  all  muscular  overgrowth  may  be  transitory, 
owing  perhaps  to  the  transitoriness  of  all  conditions  less  stable  than  the 
normal ;  ho  then  adduced  for  the  first  time  the  example  of  the  hyper- 
trophied  biceps  of  the  file-cutter,  which  is  siiid  to  fail  after  a  certain 
number  of  ye^irs.  But  perhaps  the  failure  is  a  particular  instance  of  the 
general  truth  that  a  disproportionate  increase  of  one  part  of  a  system 
disturbs  the  relations  of  all  associated  parts,  and  it  begins  to  rock : 
hypertrophied  engines  in  swift  passenger  ships  mean  a  shorter  life  for 
the  ships.  Kot  to  look  beyond  the  immediate  neighbourhood  of 
the  heart,  the  aorta  is  atmined  under  the  immoderate  stress;  it  dilates; 
4itheroma,  the  effect  of  strain,  being  usually  found  just  above  the 
valve,  implicates  in  time  the  mouths  of  the  coronary  arteries ;  from  the 
first  these  arteries,  like  the  rest,  are  injured  by  the  excessive  percus- 
sion, and  perhaps  from  the  first  the  sudden  and  early  fall  of  pressure 
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in  the  aorta  may  be  greater  than  the  higher  pressure  -with  wh 
are  filled  on  systole.  Thus  areas  of  the  cardiac  muscle  come 
blood ;  fatigue  is  cumulative,  and  fibroid  tissue,  which  is  more  ec 
to  feed,  supplants  the  active  muscular  fibres.  If  the  aorta  be  u 
to  begin  with,  this  disintegration  takes  place  so  much  the  soonc 
also  the  postscript  to  this  article.] 

The  only  other  point  to  which  I  must  refer  in  this  place  is  1 
of  a  persistently  large  residuum  of  blood  in  the  left  ventricle  on  i 
traction.  The  most  recent  observations  seem  to  indicate  that  the 
ventricles  never  quite  empty  themselves — that  there  is  always  some 
blood,  some  difierence  between  contraction  volume  and  output 
be  so,  how  much  more  must  this  be  the  case  as  the  worls 
ventricle,  distended  under  higher  pressure,  increases  as  the  cul 
radius  of  curvature.  This  consideration  alone,  when  we  reco 
cumulative  efiects  of  fatigue  and  the  many  incidental  causes  of 
the  heart,  may  go  far  to  account  for  the  wane  of  compensati 
the  other  hand,  in  aortic  insufficiency  the  ventricle  contracts  aga 
resistance,  in  stenosis  against  high  resistance,  so  that  the  output 
far  more  in  the  fonner,  as  indeed  the  upstroke  of  the  sphygmogra] 
us  that  it  is.  In  the  normal  state  the  blood-pressure  falls  sudden 
ventricle,  gradually  in  the  aorta :  in  regurgitation  it  falls  sudden 
aorta  also  ;  moreover,  in  insufficiency  the  pulse-rate  is  usually  mo 
That  dilatation  is  nevertheless  the  featiu-e  of  insufficiency  rathei 
stenosis  would  indicate  that  mere  residual  blood  is  not  the  pred 
factor  in  dilatation  which  is  usually  supposed :  excessive  coi 
volume  is  probably  far  before  it  in  this  effect.  It  is  as  card 
energy  begins  to  fail  that  residual  blood  becomes  so  grave  a  cone 
dilatation.  Finally,  in  regurgitation  dilating  stresses  tell  on  the 
when  this  muscle  is  relaxing,  in  stenosis  when  it  is  contracting, 
regurgitation  and  stenosis  occur  together  the  results  will  be  com 
of  the  characters  indicated  for  each  alone,  stenosis  probably  havi: 
protective  eflfect. 

The  consequences  of  aortic  disease  are  so  often  confined  to 
sphere  that  disease  of  this  part  has  a  character  of  its  own  ;  the  con 
pathological  changes  which,  if  the  patient  survive,  make  themsc 
sooner  or  later  in  other  parts  of  the  heart,  need  not  detain  us. 
from  uncommon  in  aortic  regurgitation,  after  long  persistence  ev^ 
extremer  symptoms,  not  to  detect  any  implication  of  other  parts 
thickening  of  the  mitral  cusps  under  the  effects  of  the  hyperti 
the  left  ventricle :  under  increasing  dilatation,  however,  thi 
valve  may  give  way,  and  the  patient  may  die  of  mitral  rather 
aortic  disease,  although  death  with  dropsy  may  occur  without  any 
mitral  regurgitation.  It  has  been  said  that  forcing  of  the  mitra 
with  moderate  regurgitation  gives  relief  to  the  overstrained  arterial 
tion  ;  such  a  temporary  effect  it  may  have  for  a  while,  but  it  is  tl 
ing  of  one  more  of  the  gates  of  death. 

The  pathological  changes  in  the  arteries,  due  to  their  high 
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under  tbo  heavy  beating  of  the  hearty  do  not  differ  in  kind  from  those 
to  be  described  in  the  chapter  on  "  Disefises  of  the  Arteries/* 

In  senile  aortic  dise^ise,  emphysema  and  other  evidences  of  decay  too 
frequently  increase  the  burden  of  the  patient's  latter  days.  The  pcitho 
logy  of  tbese  associated  ilcgerterationa  is  described  elsewhere. 

Stenosis.— Symptoms  and  signs. — The  invasion  of  stenosis,  as  of 
regurgitation,  is  often  long  latent.  While  speaking  of  the  causation  of 
aortic  stenosis  I  said  that  this  disease,  standing  alone,  is  a  rare  one ; 
aortic  systolic  murmurs  are,  indeed,  among  the  most  frequent  of  clinical 
signs,  bnt  in  many  cases,  even  if  organic,  they  signify  no  more  than 
a  deforniation  of  the  orifice,  whether  sectional  area  be  diminished  or 
not ;  again,  in  many  cases  in  which  this  area  is  diminished  the  vahe 
is  also  incompetent,  and  the  case  is  no  longer  a  simple  one.  To 
luiderstand  stenosis  we  must  study  it  in  its  unmixed  form.  It  has 
been  my  fortune  to  see  not  a  few  of  these  cases,  and  I  cannot  l>egin 
lietter  than  by  a  brief  record  of  one  of  them.  Mr.  X.,  a  patient  of 
Mr.  William  Hall  of  Leeds,  became  aware  of  an  increasing  oppression  in 
the  chest.  ^Ir.  Hall  found  a  direct  aortic  murmur  and  hy|>ertrophy  of 
the  left  ventricle,  and  was  good  enough  to  ask  me  to  see  the  case.  Mr. 
X.  was  a  man  of  alx>ut  fifty  years  of  age;  be  had  never  suffered  from 
rheumatism,  his  life  had  been  anything  but  laborious;  there  w^as 
no  history  of  syphilis  nor  any  evidence  of  this  infection.  He  had 
always  been  a  man  of  correct  and  domestic  habits.  Nor  was  there 
any  sign  of  kidney  disease  or  of  geneial  arterial  disease  ;  his  arterial 
system,  apart  from  the  aortic  valve,  seemed  to  be  no  older  than  hia 
yeiira  As  no  great  improvement  came  about,  nor  was  likely  to  come 
about,  Sir  William  Gull  came  down  to  meet  us,  the  case  being  even  for 
him  a  rare  one,  and  he  took  the  greatest  interest  in  it ;  so  interested 
was  he  that  he  took  occasion  to  call  on  me  on  a  later  day  to  talk 
over  the  symjitoms  again  and  to  impress  the  facts  on  his  memory. 
Often  I  recall  him  as  he  sat  in  my  room  descrilnng  with  bis  hand 
an  imaginary  cardiographic  curve  in  the  air — the  portentously  long 
upstroke,  percussion  it  could  not  be  called,  while  the  heart  was  heaving 
under  the  hand  as  the  back  of  some  imprisoned  monster  \  the  curt  diastole 
with  faint  second  sound  ;  the  irregidarly  j)rotracted  pause  as  if  the  heart 
were  slowly  gathering  itself  together  for  another  effort;  the  deliberate 
rhythm,  some  forty  in  the  minute,  in  which  each  reluctant  beat,  stout  as 
it  was,  seemed  as  jf  it  might  be  the  last  effort ;  the  small  hard  pulse  ;  the 
substernal  oppression,  all  these  features  combined  to  make  a  striking 
clinical  picture.  The  slowness  of  rate  necessary  to  compass  as  much 
output  as  [Kjssible  was  well  illustrated  in  a  ease  of  this  kind  reported  by 
Dr.  S.  West,  in  w^hich  the  pulse  was  30,  and  in  another  by  Dr.  Parkes 
Weber  {1>6)  in  which  the  heart's  beats  became  so  slow  as  to  give  rise  to 
syncopic  attacks. 

For  the  most  part  aortic  stenosis  appears  in  persons  beyond  middle 
life  in  whom  this  deformity  is  but  part  of  a  general  decay :    in  such 
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persons  tbe  compensatory  reactions  may  be  less  ob^^ous ;   for, 
point  alone,  the  mttss  of   the  blood  to  be  lifted — -the  cardiac 
less  in  old  persons  than   in  such  a  Bubject  as  Mr.  X.:   neverC 
we  have  seen,  even  the  hearts  of  old  people  can  attain  to  no  il 
able  amount  of  hypertrophy  ;  the  old  woman  referred  to  on 
had  a  heart  of  24  ounces,  and  appjirently  of  good  muscle. 

Although   it  is  true   that    the    left   ventricle,   spired    tho 
regurgi  tilt  ion,   does  not   dilate  in  stenosis  as  it  does  in    insi 
yet  it  is  untrue,  on  the  other  hantl,  to  say  that  it  does  not 
all ;  the  residual  blood   on   each  contraction  may  be  large, 
auricle  gains  a  little  in  strength   to    meet   the   increased    pp 
the   ventricle,    the    contmction    volume   of    this   chamber    is   \ 
and    some    dilatation    is    inevitable.       The    enlargement,    hoi 
more  in  the  downward  and  outer  than  in  the  transverse  din 
d Illness  does  not  cross  the  sternum,  or  at  any  rate  not  until 
phases  of  the  disease.     Gradual  and  restricted  as  the  output  ma 
mean  arterial  pressure  is  fairly  high — the  heart  being  iiiiually 
systole  is   not  only  strong  but  absolutely,  though  not   relati^ 
tracted,  as  shown    in    the   curve    here    reproduced  \    the   puis 
**  suatiiined."     It  raay  be  that   the  arteries  contract  upon   the] 
content     The  aorta,  on  the  other  hand,  is  not  dilated^  at  any  r 
a  direct  consequence  of  the  stenosis  j  if  there  be  no  arterial  < 
weaken  it,  the  vessel  being  less  distended  is,  theoretically  at  any 
increased  in  diameter,  and  may  bo  diminished.     The  second 
vary  with  the  state  of  the  valvular  segments  ;  if  these  be   hartj 
soun^l  may  have  the  "  parchmcTit "  character ;  but  it  will  alwayi 
as  the  blood- pressure  above  them,  even  if  of  nor-mal  mean  o\*n; 
length  of  systole,  has  not  a   high  maximum  ;  and  unless   the 
drawn   nearer   the    sternum  it  will  not  be  loud   because    the 
area  of    the   aorta  at  its  orifice  is  diminished.      It  may  indeed 
inaudible  as  in  J.   I).   (Pig.  51).     The  contrast  between   the  I 
beat  and  the  Bmall  pidso  may  be  startling,  in  which  respecti 
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differs  from  regurgitation,  wherein  the  pulse,  although 
duration — "collapsing,"  has  a  very  high  maximuiiL  In 
tion  tho  "  arterial  tension  "  is  enormous,  as  we  see  by  the  dai 
to  the  structures.  In  stenosis,  then,  the  protraction  of  the  ; 
the  cardiac  revolution  makes  up  for  the  smaller  delivery  of  b 
the  aorta  per  unit  of  time.     In  Dr,  West's  case,  as  I  have  said. 


rate  was  only  30,  Sir  S.  Wilks  again  describea  the  pulse  in  stenosis  as 
"email  and  slow/*  Yet  many  cases  of  positive  stenosis  with  a  qnicker 
pulse  are  recorded^  wherein  the  rate  may  be  due  to  cardiac  failure  or  to  a 
call  from  the  tissues  for  more  blood,  a  call  transmitted  through  the 
accelerators.  In  strict  stenosis,  then,  we  ordinarily  have  a  long  slow  pulse 
with  a  low  maximum,  unaffected  by  raising  the  arm  ;  in  regurgitation^  on 
the  contrary,  a  short  pulse  not  slowed,  of  extreme  maximum  pressure, 
and  far  more  injurious  to  the  arterial  tree. 

The  murmur  of  stenosis  may  be  heard  widely  over  more  fchan  the 
cardiac  area;  it  is  often  heard  at  the  apex  and  over  the  aorta  in  the 
interscapular  region.  The  character  of  the  murmur  varies  to  some 
extent  both  in  C|Uality  and  in  order  Sometimes  it«  sound  \'ibrations  are 
attended  with  others  less  nuMerous,  not  rapid  enough  to  cause  a 
sound  but  perceptible  to  totich  as  a  thrill,  I  need  scarcely  say  that 
these  coarse  vibrations  need  not  indicate  extreme  stenosis^  A  thrill 
is  often  to  be  felt  in  stenosis  of  the  mitral  valve,  but  its  position  is  then 
at  or  about  the  apex,  whereas  in  aortic  stenosis  it  is  chiefly  aliont  the 
base.  A  thrill  perceptible  over  a  large  part  of  the  cardiac  area  but  rather 
more  towards  the  apex,  is  occasionally  present  in  other  labouring  hearts 
—especially  whcn^  as  in  the  artcrio-scterosis  of  old  folk,  the  vessels  become 
rigid  while  the  heart  itself  remains  vigorous  and  the  blood -pressure 
high  ;  but  a  thrill  at  the  biise  is  almost  pathognomonic  of  aortic  stenosis, 
whether  in  combination  with  other  mischief  or  not.  Hence  we  expect  that 
the  murmur  also  will,  in  part  at  least,  be  compounded  of  slow  sound  vibra- 
tions, and,  whether  **  musical "  also  or  not,  will  be  noisy  ;  we  call  such 
murmurs  sawing,  rough,  or  harsh.  As  the  ventricle  begins  to  give  way 
under  its  toil  the  murmur  will  grow  softer,  possibly  even  to  extinction ; 
under  digitalis  also  it  may  alter  in  quality,  and  the  pulse  may  quicken 
in  rate;  then  again  the  harshness  of  the  murmur  may  return  as  the 
pulse  slows  down.  The  thrill  likewise  depends  on  the  vigour  of  the 
heart ;  when  strong,  it  may  be  felt  in  the  vessels  of  the  neck.  As 
regards  the  orrler  of  the  murmur,  I  have  heard  it  sometimes  in  a  post- 
systolic  rhythm  occupying  the  shorter  pause  ;  I  have  noted  two  very 
definite  cases  of  this  kind  in  private  patients  within  the  last  few  weeks ; 
the  first  moment  of  systole  was  free  from  murmur,  then  followed  a  very 
brief  murmur,  and  instantly  thereafter  a  clear  second  sound — clear  of 
murmur,  that  is,  though  in  such  cases  rarely  normal  in  tone.  This  is 
no  ** pulmonary"  miirmiu'. 

I  am  interested  to  find  that  Yulpian  also  reports  such  a  murmur  so 
placed  :— 

A  woman,  set  40,  sulfered  severely  from  acute  rheumatiem  ;  two  years  later 
she  presented  herself  with  mitral  regurgitation  revealed  by  the  ordinary  signs. 
At  the  base  a  roughidh  bruit  was  also  heard  ;  this  basic  bruit  was  placed  betweea 
the  two  normal  aounda  ("  entre  k*8  deux  bruits  norniaux  ").  The  murmur  was 
heard  also  at  the  mid-preconlial  region,  and  upon  the  localisation  of  a  rough 
ahort  systolic  murmur.  The  puke  was  regular,  small  (rate  not  ^iven)  **€t  uu 
peu  concentr^"     The  ascending  sphygmographic  line  was  ill-iuarked  (tr^s  peu 
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accuR^e),     Vnlpian  was  bold  eDOUgh  to  diagnose  a  contraction 

^'  uTie  lesion  de  canali&ation  ...  a  iiae  certaine  distance  audessoufi  < 

floriiques." 

Yulpian  does  not  give  Bis  reason,  it  may  lie  in  the  increase 

as  the  ventricle  contracts,     Constriction  in  this  place  might  bfl 

by  a  "  presystolic  "  murmur  as  reconled  by  Lemoine  (quot^ed  hy 

that  is,  by  a  murmLir  coincident  witii  the  earliest  ventricular  effi 

is  Dr.  Sansom's  suppositiorL 

In  most  eases,  wtien  the  murmur  of  aortic   stenosis  is 

in  part  "presystolic,"  tliis  apparent  origin  of  the  murmur  is  sugj 

the  great  protraction  of  the  "prosphygmic  interval."     This  int^ 

indeed  become  perceptible  to  the  finger.     Ordinarily  the  man 

long  one  occupying  the  whole  of  the  first  phase  up  to  diastole. 

The  propagation  of  the  murmur  from  the  second  right  costal 

depends  much  on  the  stage  of  the  disease.     If  the  murmur  be 

is  often  loud  enough  to  he  heard  at  a  distance  from  the  chest — ^il 

diffusion  will  be  considerable,  both  about  the  basic  region  and 

the  jjeriphery  in  the  arteries.     Thus  it  tends  to  gain  an  ascends 

other  murmurs,  and  quite  possibly  by  interference  vibrations  to 

resolve  them.     When  stenosis  is  extreme,  however,  it  id  said 

mnrmtir  may  fail  to  reach  the  carotids. 

The  atmaotic  and  ihi  hi^ftn^m  }Mhi\  — -  It  has   often  been 

the  anacrotic    pulse  {Tracings  Nos.  52,  53)  is  so  miirked  a  p^ 

of  aortic   stenosis  as   to  be  pathognomonic  of  this  condition. 

certainly  not  the  case ;  for 

part,  I    have    foimd    the   pi 

erotic  in  so  many  different 

cardio-artOTal   disease   that 

not    go    farther    than    to 

it    suggests    disease    of     ti 

PtG.  52.-Aimcmtic  puiiio.  rtuping  iip«irok<*:  or   aortic  stenosis ;    moreoi 
apex  of  cune  rotiBed  by  tldaj  wave;  111-  doul)ly  inconstant,  it  is  notn 

DLarkcKl  cJ] erotic   wRve.     Man,  ipt  ilt».  with  "V,  j  •         i_ 

rh«MiniT.tic  hiMtori%  toiid  ayjit.  m.  and  tbrilll    from   day    tO    day    in    the 

iBaorLic^a.   (OmLaia  steeiLj  Our  attention  has  been  dnil 

particularly  to  this  matter  of  late  by  Dr.  Graham  Steell,  who 
enough  to  allow  me  to  reproduce  some  tracings  of  the  anacroti 
the  bisferiens  pulse  respectively.  Dr.  Steell  reported  the  beha 
the  pulse  in  four  cases  in  which  the  observations  on  this 
were  interpreted  by  autopsy.  The  author  concludes  as  follows 
of  the  four  cases  bore  out  the  belief  that  the  anacrotic  pn 
valuable  sign  of  aortic  stenosis,  provided  the  physical  signs  cor 
The  fourth  case  taught,  however,  that  pathognomonic  value  mm 
attributed  to  this  pulse,  inasmuch  as  other  conditions  besidi 
stenosis  may  produce  it  (Fig,  54),  Moreover,  in  cases  I  and  iv.  t 
was  not  constant  in  this  character;  in  case  iii.,  however, 
jiess  of  the  pulse  was  a  striking  featiu"e  of  the  most  definite 
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lna«mucb  as  it  was  the  least  complicjited.  Stich  unaJterableness  of  the 
anacrotic  pulse  is  probably  of  great  diagnostic  value,  although  it  may  be 
rare." 

Of  the  pulsus  hisferiens  (Fig.  55)  Dr.  Steell  says  that  although  cases  of 
stenosis  are  so  often  associated  with  regurgitation  it  is  not  easy  to  find 
material  on  which  to  make  concluBions  regarding  pure  stenosis,  yet  we  may 


Flo.  fi-l.— Florence  ^— ,  »t,  2S,  rheum.  LomJ  jiyst.  and  diAsbolie  m.  In  aortic  area.  D««lh  from  cerebnd 
eiuboiiftdi.  An&crutic  pulao  with  bij^rminiil  or  altertialing  rbjtbm,  poftsibly  due  to  digitoMi, 
ftUbougb  Qoao  taken  for  i^o  day&.     l\  M.    (I  i  rab&jsi  Str«tl.) 


Fia»  6C— Aaaerotic  puiaa-tmiiDg  from  cftiti*  of  mitral  stenoiii  without  aortio  ateeoaU.    P.M. 

(Gralmui  BUcU.) 


FiO.  55.— Miir^'flnt  G.,  n-t  2'. ;  rb,  O't  14.  Exemplai^  P,  bUferieui  R.  radinl,  doiibki  beat  plainly  Mt ; 
L,  raaSal,  onlinary  tracun^  of  aurtic  ii]coixi|*tene«,  Louil  sysi.  m.  uimI  thrill  in  aortic  area  ;  dJiwtobc 
nj.  P.M.  St«inj«1«  or  iiortic  orllJce  with  mcom^jetenoe  of  valven -,  no  explanatiioa  of  dlBemjic^ 
belwfwn  radial  fMalneii.    (GrutiAiu  iStceil.) 


Man.  ift.  2i^,  with  hJKtflO'  n'  *"b.  at  let,  2U.     P. 
bii^rericiia.     P.M.    (Oraliam  E^t^vlLj 


Flo.  67, —BtRfeH^i  ptilse  In  crj*  o* 
aortic  Jncoiiiii*ftfiire  witUout  aUlKXiM. 
P.M.    (Orabutn  *^t*wlL> 


assert,  on  Mahomed's  authority,  that  the  pulsus  bisferiens  is  consistent  with 
pure  stenosis.  In  Ids  own  two  ciises  of  pulsus  bisferiens  there  was  some 
regurgitation  also.  On  the  other  hand,  in  some  cases  of  regurgitiition  associ- 
ated with  the  bisferiens  pulse  stenosis  was  scarcely  present,  if  at  all  (Figs. 
56,  57);  and  again,  for  our  yet  greater  uncertainty,  we  re^d  that  in  SteeiFs 
cases  the  phenomenon  was  unequal  on  the  two  sides,  and  in  one  of  them 
chiefly  unilateral,  the  other  radial  assuming  the  character  very  occasionally 
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and  imperfectly ;  a  careful  examination  of  the  arteries  concerned  \ 
explanation  of  this  peculiarity  (Figs.  58,  59).  In  two  cases,  mi 
phenomenon  was  naaiiifeated  in  the  one  on  the  right  side,  in  tt 
the  left.  Dr.  Steell  concludes  thus  : — "  We  are  unable  to  explai 
of  production  of  these  piilaca ;  and  I  do  not  think  we  are  ^ 
affimiing  either  that  the  anacrotic  or  the  bisferiens  pulse  is  the  di 
of  aortic  stenosis  ;  b(>tb  pulses  are  found,  however,  so  often  in 
with  aortic  stenosis  that  we  cannot  deny  them  diagnostic  val 
two  the  anficrotic  pulse  probably  possesses  the  greater 
value." 

As  regards  the  anacrotic  pulse  Dr.  Sansom  virtually  comes  U 
conclusion  :  he  emphasises  the  deduction  that  a  persistently  a.naa 
means  organic  disease,  whether  aortic  or  chronic  renal ;  and  th 


Fio.  J5*t.— Left  radiJii    C.  E.  W.  jT.t  l,^,    lj(ym\  rtvfit.  m,  witli  tlinill  In  ftortic  «ro»;  aortic 
fiagerB  clubbed  ;  patit^vt  stiiiikNi  in  growth ;  i]o  rh. ;  do  cliorw ;  probtbly  cou^j^ui 


d 


Fio.  S#.— C.  B.  W.    Hi|{kt  nwlml,  sliuwing  th*»  If  miction  of  bialeneaai  pui»e  to  aoe 

of  doubt  an  anacrotic  pulse  might  signify  that  a  systolic  munni 
base  of  the  heart  is  not  anaemic.  In  aortic  stenosis,  as  it  seei 
anacrotism  is  easy  to  explain  :  the  pressure  in  the  aorta  is  la 
normal,  that  within  the  ventricle  is  much  higher ;  at  the  first 
then,  of  the  opening  of  the  valve  the  blood  issues  readily, 
stenosis  throttles  the  wave  the  increased  velocity  of  the  blood 
acted  by  the  rising  pressure  in  the  aorta,  and  the  farther  deliver} 
slower  and  more  laborious  ;  though  so  long  as  the  heart  is  ^ 
pulse  is  regular.  Perhaps  the  most  general  expression  under  wh: 
bring  the  anacrotic  pulse  is  that  during  systole  the  flow  from  th< 
the  periphery  is  at  a  slower  rate  than  that  from  the  ventric 
aorta :  in  aortic  stenosis  the  current  issuing  fTOm  the  choke  boi 
high  velocity  ;  that  from  the  aorUi  to  the  penpbery,  however,  is 
as  the  blood  occupies  a  relatively  large  channel,  an  adverse 
which  may  be  exaggerated  by  increased  peripheml  resistance ;  i 
the  other  hand  it  is  diminished  by  arterial  rigidity,  in  which  case^ 
the  wave  is  accelerated,  the  blood-current  is  not 
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P*nn  is  not  a  constant  featnre  of  aortic  stenosis ;  as  in  regurgitation 
it  probably  depends  on  aortitisj  and  is  nmch  aggravated  by  cardiac  stress. 
In  my  experience  neither  anginal  pain  nor  the  eerise  of  substernal  oppres- 
sion are  so  great,  if  as  frequent,  as  in  regurgitation.  Still  it  is  often 
pain,  either  acute  or  oppressive,  which  sends  the  patient  at  first  to  the 
physician*  It  is  rarely  severe^  but  may  run  down  the  left  arm  and 
serve  as  a  warning  to  the  patient  when  he  transgresses  the  Jim  its  within 
which  he  must  conduct  his  life.  In  some  cases,  however,  the  angioa, 
whether  in  obs  true  lion  or  regurgitation,  may  harass  the  patient  even 
when  at  rest  in  bed  (Douglas  Powell,  vol.  vi.).  Here  I  may  digress  so  far 
as  to  state  my  opinion  that  the  seat  of  the  distress  in  angina  pectoris  is 
in  the  aorta,  and  not  in  the  heart 

Ihjspian. — In  aortic  disease  dyspnoea  is  not  so  frequent  nor  so  prominent 
a  feature  as  in  mitral  disease ;  and  this  for  obvious  reasons.  The  sub- 
sternal  oppression  of  stenosis  and  of  regurgitation  is  often  falsely  called 
dyspna^a ;  it  is  rather  the  complaint  of  the  aorta  and  of  an  overworked 
left  ventricle  in  distress. 

There  is  not  the  same  eccentricity  of  symptoms  in  atenosis  that  there 
k  in  regurgitation ;  there  is  less  tendency  to  gastric  perturbations,  to 
headaches,  to  pangs  having  the  degrees  of  angina,  to  cough  (cough  de- 
pends rather  on  a  dilated  aorta),  or  to  faltering  of  the  mind  and  memory. 

Diagnosis* — Latent  as  stenosis  of  the  aortic  orifice  in  its  early  phases 
may  be,  on  the  other  hand  I  need  not  repeat  that  to  itifer  this  deformity 
in  every  case  of  basic  systc>lic  murmur  would  lead  us  into  error.  Not 
even  in  persons  of  advanced  years,  in  whom  in  all  probability  such  a  mur- 
mur does  indeed  signify  disease  of  this  area,  is  it  to  be  assumed,  as  too 
often  it  is,  that  the  aortic  orifice  is  positively  contracted.  We  have 
already  seen  that  aortic  contraction  without  regurgitation  is  a  rare  condi- 
tion ;  yet  systolic  murmurs  in  the  aortic  area  are  of  the  commonest  of 
clinical  events  :  in  young  persons  they  are  nsually  due  t-o  perversions  of  the 
blood,  in  the  elderly  to  atheromatous  disease.  We  have  then  in  the  first 
place  U}  decide  whether  in  a  given  case  an  "  aortic  systolic  murmur  "  is  of 
the  kind  known  as  htemic,  or  due  to  atheroma  or  other  chronic  arterial 
disease,  such  as  the  syphilitic.  Of  murmurs  due  to  the  acuter  degrees  of 
endocarditis  I  do  not  speak ;  they  are  discussed  in  the  chapter  on  *'  Acute 
Endocarditis"  {p.  869). 

In  the  first  place,  then,  is  a  given  aortic  systolic  murmur,  ha>mic 
or  organic,  dynamical  or  staticall  Neither  age  nor  sex  is  conclusive: 
&  young  woman  may  suffer  from  aortic  stenosis  of  a  fixed  organic  kind, 
"writhout  regurgitation,  and  without  any  history  of  rheumatism,  chorea,  or 
other  constitutional  disease  ;  how  are  we  to  decide  that  in  her  the  murmur 
is  one  of  stenosis  of  the  aortic  orifice  ?  Well^  in  the  first  place,  there  may 
he  no  definite  signs  of  amemia,  no  venous  hums,  no  characteristic  blood 
changes,  no  change  of  intensity  on  varying  her  position  ;  the  first  cardiac 
sound  is  inaudil>le.  In  anemia  a  murmur  may  be  loud,  occasionally 
even  harsh,  and  in  stenosis  the  murmur  may  be  soft ;  but  a  sawing  sound, 
especially  if  associated  with  a  thrill,  would  strongly  suggest  organic  disease. 
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In  stenosis  the  apex  of  the  heart  is  perhaps  a  little  displaces 
vertical  direction,  and  the  cardiac  impulse  not  merely  forcible,  no 
violent,  but  steady,  long,  and  heaving.  The  over-action  of 
ventricle  may  be  manifest,  yet  the  cardiac  dulness  scarcely  increase 
versely.  A  substernal  oppression  may  make  itself  felt  on  exei 
even  during  rest,  which  differs  altogether  from  the  painless  ai 
panting  dyspnoea  of  anaemia.  This  oppression  often  amounts 
and  may  then  run  into  their  left  arm.  For  a  broader  discussior 
part  of  the  diagnosis  the  reader  is  referred  to  the  article  on  "  Chloi 
503.  Again,  although  Bright's  disease  be  not  present,  nor  general 
disease,  the  pulse  may  be  anacrotic;  this  feature  of  the  pulse 
long  plateau  would  set  aside  that  extremely  rare  affection  pui 
stenosis.  Again  we  shall  endeavour  to  ascertain  from  the  his 
the  case  whether  the  disease  is  congenital.  Can  such  a  murmur 
of  mitral  regurgitation,  or  even  of  mitral  contraction  ?  As  rega 
latter,  the  propagation  into  the  carotids,  perhaps  down  the  aorta 
and  the  position  and  time  of  a  thrill,  are  important  distinction 
if  we  suppose  a  mitral  disease  insufficient  to  cause  symptoms  of 
retardation;  the  murmur,  again,  may  be  comparatively  feeble 
axillary  line,  and  is  usually  so  at  the  apex.  But  why  stenosis  ? 
not  be  that  a  spur  of  a  diseased  valve  in  the  blood-current  is  th 
of  a  murmur  within  an  orifice  of  at  least  normal  dimensions  ?  ll 
the  cardiac  hypertrophy  be  accounted  for  by  arterial  resistance,  i 
in  the  aorta  or  elsewhere ;  or  again  may  there  not  be  an  aneurysn 
of  the  sinuses  of  Valsalva  ?  This  last  chance  cannot  be  eliminate 
against  it  is  the  hypertrophy  of  the  left  ventricle,  which  is  not  a 
of  these  aneurysms;  and  (hereafter  under  regurgitation)  I  shall  hav 
something  about  retardation  of  the  radial  pulse  in  aneurysms  whi 
have  some  importance  in  this  respect.  Moreover,  a  harsh  murmui 
in  our  general  experience  of  aneurysms,  characteristic  of  them.  ] 
ever,  the  systolic  murmur  be  less  harsh,  this  point  loses  its  foi 
exclusion  of  aneurysm  rests  only  on  the  rather  uncertain  ba? 
moderate  ventricular  hypertrophy,  the  absence  of  retardation  i 
small  volume  of  the  radial  pulse.  Again,  may  the  murmur  be  ge 
in  the  aorta  without  stenosis  ?  I  have  watched  so  many  cases  c 
aortic  dilatation  to  their  close  in  death  in  which  neither  a  systolic  i 
nor  any  other  murmur  ever  appeared,  that  I  hesitate  to  say  thj 
murs  arise  in  the  absence  of  implication  of  the  orifice.  That 
should  form  as  the  blood  spreads  into  the  larger  channel  seems 
and  that  they  should  thus  set  up  murmurs  seems  also  likely ;  yei 
cases  in  which  I  have  followed  organic  systolic  aortic  murmurs  to  tl 
1 1  '  mortem  table  the  orifice  has  presented  disease  amply  sufficient  t 

caused  the  murmur.  Aortic  systolic  murmur  with  valve  and 
virtually  normal  is  outside  my  experience  ;  dilated  aorta,  even  in  < 
degrees,  without  murmur  is  abundant  within  it.  Finally,  is  the 
actually  constricted,  or  is  it  merely  deformed  without  constrictio 
stenosis  I  think  that  there  are  three  tests  of  the  condition :  the 


of  hypertmjih y  of  tho  ventricle,  the  volume  of  tlio  nwlial  pulse,  and  the 
diameter  of  the  aorta. 

Rosenatein,  following  no  less  an  authority  than  that  of  Traube,  asRertB 
that  in  aortic  stenosis  the  ve utricular  impulse  is  weak  or  even  imper- 
ceptible ;  on  the  whole  this  opinion  is  contrary  not  only  to  my  own  experi- 
ence, but  to  that  of  uthera ;  moreover,  we  must  admit  that  it  may  not  be 
possible  always  to  distinguish  between  cases  in  which  a  iiiiu'mur  is  gencr* 
ated  at  the  orifice  without  constriction  in  the  positive  sense  and  those  of 
stenosis  proj>er.  If  there  be  any  power  of  response  in  the  heart  at  all 
it  seems  inconceivable  that  an  increase  of  resistance  such  as  we  con- 
template should  fai!  to  pnxluce  hyi>ortro|>hy,  and  that  it  does  so  is  a 
matter  of  certain  observation  ;  moreover,  in  the  cases  in  which  signs  of 
hjpicrtrophy  are  absent  the  pulse  is  of  normal  or  excessive  rapidity. 
If  an  organic  systolic  murmur  be  heard  at  the  aortic  orifice,  if  the  pulse  is 
70  or  over»  and  there  is  no  hypertrophy  of  the  left  ventricle,  I  should 
say  that  the  disease  of  or  about  the  orifice  has  not  the  effect  of  stenosis, 
or,  if  it  has,  that  the  nutrition  of  the  he;irt  is  failing. 

Progrnosls. — It  is  said  that  the  forecast  of  aortic  stenosis  is  of  all 
heart  diseases  tho  least  unfavourable.  No  doubt  this  is  true  if  we 
bulk  together  all  organic  murmurs  heard  at  tho  aortic  orifice ;  but  this 
is  a  pell-mell  classification.  We  see,  it  is  true,  w^ell-to-do  old  ladies 
leading  tranquil  lives  up  to  fourscore  years  or  more  with  systolic  aortic 
murmurs  of  a  quarter  of  a  century's  sLinding ;  as  we  see  such  persons 
with  arteries  reduced  to  trees  of  coral,  yet  li\'ing  the  length  of  the 
human  span.  I  supfjose  that  such  survivors  persist  in  virtue  of  fair 
€44rdiac  h}'pertrophy,  and  of  the  absence  of  aneurysms  on  their  cerebral 
arteries.  In  my  eye  as  I  write  is  an  old  lady  whoso  carotids  were 
jumping  to  the  eye,  and  whose  radials  were  as  tolmcco- pipes  fifteen 
years  ago,  who  still  pursues  the  unbroken  tenor  of  her  existence  with 
no  more  to  troulile  her  than  a  slight  dry  gangrene  of  the  toes  which  left 
her  lame  half-a-dozen  years  ago.  In  these  patients,  however^  the  de- 
mands  of  life  are  of  the  narrowest  and  the  lightest ;  the  expenditure  is 
almost  nothing.  In  Professor  Bradbury's  case  of  stenosis — tbat  in  which 
the  issue  of  the  blo(xi  was  by  an  almost  imperceptible  channel  - —  the 
heart  of  24  oz.  was  evidently  able  still  to  drive  an  attenuated  stream 
of  blood  through  this  tiny  hole  at  a  velocity,  perhaps,  of  some  four  metres 
per  second ;  so  that  the  bloo*l  column  in  the  aorta  was  sustained  for  a 
long  time  at  a  pressure  compatible  with  life.  A\'hen  w^e  reganl  such 
cases,  and  those  again  in  which  the  aortic  mischief  sets  up  corrugation 
rather  than  strict  stenosis  of  the  orifice,  the  prcjgnosis  seems  better 
than  in  that  next  best  disease,  mitt^l  regurgitation.  But  a  broad 
division  may  be  made  which  will  show  aortic  stenosis  in  a  less 
favourable  light.  If  we  take  patients  under  fifty -five  years  of  age 
we  shall  find  the  prognosis  much  worse.  In  most  of  these  cases  the 
stenosis  is  stenosis  proper  and  of  a  kind  to  lead  to  further  constriction  ;  it 
probably  consists  in  fibrous  inflammation  about  the  ring  ami  the  limbs  of 
tho  valve  of  a  progressive  kind.     In  them  the  prognosis  would  seem  to  be 
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rather  worse  than  better  for  the  absence  of  atheroma  :  moreovc 
young  the  system  is  more  exacting  in  its  demands,    and    the 
is  not  becalmed  in  the  senile  torpor  of  body  and  mind.      Much 
of  course,  on  the  rate  of  a  subinflammatory  process,  but   my 
sion  is  that  a  person  who  in  young  or  middle  life  begins  to  sufifei 
from  the  symptoms  of  aortic  stenosis  has  but  a  few  years  to  live. 
duration  of  its  latent  period  it  is  of  course  hard  to  judge  ;   the 
may  be  detected  by  chance,  but  such  discoveries  are   too  irre] 
provide  materials  for  prognosis.     Old  folks  apart,  then,  my  esti 
the  duration  of  a  case  of  stenosis  is  not  a  sanguine  one.       1 
phase  may  be  by  dilatation  and  backward  pressure ;  but  the  usv 
of  death  is  exhaustion  of  the  left  ventricle  and  syncope,  or  dege 
of  it  and  asystole :  the  former  being  the  predominant  and  somet 
only  condition,  as  in  the  case  of  a  boy  (mentioned  above   by 
D.  Powell)  who  succumbed  and  died  suddenly  while  running, 
necropsy  extreme  aortic  stenosis  was  discovered  for  the  first  time 
The  treatment  of  aortic  stenosis  is  considered  at  the   end 
article. 

Regurgitation. — Symptoms  and  signs. — Like  stenosis  regui 
is  often  covert  in  its  invasion ;  moreover,  the  cases  are  many  in  w 
signs  and  symptoms  of  this  disease  are  found  without  apparent  a 
have  said  that  aortic  regurgitation  is  not  the  ordinary  coiu-se  of  e 
elderly  and  atheromatous  persons ;  a  systolic  murmur  in  this  arei 
ordinary  result  of  atheroma.  Regurgitation  is  practically  alwayi 
panied  by  a  systolic  murmur,  but  I  repeat  that  such  systolic  n 
do  not  always  or  even  usually  indicate  positive  stenosis;  as  indeed 
readily  infer  from  the  volume  of  the  pulse. 

Whether  the  mischief  be  due  to  past  rheumatism  (acute  endc 
is  dealt  with  in  another  chapter),  to  strain,  to  syphilis,  or  to  at 
the  symptoms  and  signs  are  much  alike.  But  in  the  two  latter  < 
expect  to  find,  and  we  generally  do  find,  by  other  signs  and  syi 
that  the  cardiac  disease,  pressing  as  it  may  be,  is  but  a  part  of 
spread  arterial  disease  \vide  "Diseases  of  Arteries,"  vol.  vi.]. 
over,  in  the  atheromatous  and  syphilitic  cases  incidental  disasters, 
apoplexy  or  embolism,  are  more  likely  to  befall  the  sufferer. 

P\dse, — Aortic   regurgitation  is  sometimes   revealed,    either 

patient  himself,   or  to  an  observant  friend,  by  the  characters 

pulse,    a   very   prominent   and  peculiar   feature   of   the   malad 

it  usually  betrays  itself  in  the  first  place  by  substernal  oppre 

symptom  which  we  have  already  considered  under  stenosis, 

J  j  '  The  incomprehensible  statement  is  commonly  repeated  that  i: 

^ '  regurgitation  the  arterial  tension  is  low,  and  this  in  face  of  evid< 

tensile  strain  witnessed  in  like  degree  in  no  other  disease.     Thif 

strain  is  due  to  the  stress  of  the  hypertrophied  left  ventricle  u] 

i  arteries,  a  stress  often  not  mitigated  by  the  bar  of  stenosis  or  by  \ 

tection  of  tone :  the  arteries  are  large  and  slack.     Under  condit 
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high  pressure,  as  in  Bright'a  disease,  if  the  arterial  charge  van'  within 
narrow  limits,  high  as  the  mean  pressure  may  be,  the  maxima  and  minima 
are  not  widely  apart.  Under  these  circumstances^  especially  if  the 
miieciilar  coat  of  the  arteries  he  hypertrophie<l,  tone  secures  something 
like  a  uniform  fldaptatiou  of  the  vessels  to  the  blood.  If  tone  be 
deficient  in  an  art-erial  system  otherwise  normal^  we  find  a  wide  divarica- 
tion of  the  maxima  and  minima;  but  this  is  temporary  and  harmless. 
It  is  otherwise  when,  as  in  aortic  regurgitation,  the  condition  is  lu>th  ex- 
aggerated and  persistent.  In  this  ciise  tensile  strain,  acting  both  in  the 
longitudinal  and  transverse  directions,  widens  and  lengthens  the  vessels, 
tends  to  split  them  across  or  along ;  and  arterial  tone,  weakened  by 
strain  or  anferaia^  or  put  in  al*eyanee  by  some  reflex  mechanism,  is  unabb 
in  any  conservative  degree  to  adapt  the  continent  to  the  content ;  the 
extremes  of  volume  are  too  far  asunder.  The  circulation  changes  into 
the  form  of  a  series  of  discorUinuous  discharges,  as  if  from  a  catapult. 
The  well-known  tracing  of  the  ra^lial  pulse  in  regurgitation  shows  a 
high  and  violent  percussion,  usually  with  an  inertia  ** crochet"  at  its 
summit,  and  as  sudtlen  a  descent  without 
plateau  (Fig.  60),  Now  it  is  not  necessary 
to  make  a  long  series  of  obaerv^ations  to 
ascertain  whether  in  a  numlier  of  cases 
the  mean  pressure. is  higher  under  these 
extremes  than  in  an  eqtml  iniml>er  of  cases 
of  hypertrophy  of  the  left  ventricle  without 
regurgitation ;  nature  has  given  us  the  in- 
formation in  the  state  of  the  arterial  tree, 
in  the  lengthened  and  di!ated  vessels ; 
strains  which  eventuate  in  general  arteiial 
disease,  especially  in  the  parts  most  exposed  to  the  intemiittent  pulses 
of  the  blood.  These  results  justify  us  in  8Upp*ising  that  in  aortic 
regurgitation  the  mean  arterial  tension  is  higher  than  in  any  other 
disease ;  though  as,  for  some  obscure  reason,  it  seems  to  be  less  modified 
by  tone,  a  deduction  may  have  to  be  made  in  this  mspeot.  The  eflTect 
of  elongation  of  the  arteries  is  to  throw  them  into  curves;  and  as 
these  are  straightened  at  each  diastole,  the  vessel  is  then  thrown  out 
of  its  bed  with  a  visible  and  p^alpable  jerk.  The  wife  of  snch  a  patient 
told  Sir  Thomas  Watson  that  for  some  time,  on  taking  her  husband's  arm, 
she  hiwi  felt  this  uncomfortable  jarring. 

Whether  in  a  normal  peripheral  artery,  such  as  the  radial,  the  ptilse 
should  be  \isible  is  a  matter  of  doubt.  In  some  thin  people,  in  whom  a 
fine  skin  allows  the  nwiial  artery  to  be  seen,  the  pulse  is  |jerceptible 
to  the  eye,  especially  if  its  tone  be  slack.  It  is  alleged  that  this  beat  is 
made  visible  by  the  tension  of  the  skin  over  the  vessel,  and  that  were 
such  a  vessel  without  dimple  or  dint  the  pulse  wouhl  not  be  visible.  In 
arteries  such  as  the  temporal,  which  are  without  much  cushion,  elonga- 
tion takes  place  more  readily ;  and  in  men  still  young  the  temporal  is 
often  thus  thrown  into  curves  which  reveal  the  pulses  clearly  enough, 


IT*  Typli'flJ  pul*<»  of  aifrtir  liiCKMti* 
p<'t*tice,  showing  «x»Kii^tiite«l  por- 
cnmifiu  wav«t  d**riciciJt  dicrotic  w»w», 
Ai  II  hiTii<imtaiii.ed  tidal  wave,  (Gmluuii 
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though  in  all  other  respects  the  vascular  system  may  be  free  h 
hint  of  disease.  After  the  tension  of  aortic  regurgitation  has  Ik 
tinued  for  a  longer  or  shorter  time,  all  the  arteries  exhibit  the  jar 
pulse  of  which  I  have  already  spoken — "  danse  des  art^res,"  as  the 
call  it ;  they  start  out  of  their  beds  with  each  pulsation.  "  Someti 
whole  of  the  patient's  body,"  says  Watson,  "  nay,  his  vei-y  bed,  is 
by  the  strong  shock  of  the  heart  during  its  systole."  In  many  c£ 
jerking  is  well  seen  in  the  tonsils.  On  raising  a  limb — the  arm,  for  i 
— to  a  vertical  position,  the  refluent  character  of  the  pulse  becoi 
more  apparent,  for  obvious  reasons ;  and  if  in  any  case  of  the  kind  ( 
chief  or  the  incidents  of  it  be  not  such  as  to  produce  this  characte 
horizontal  limb  it  will  surely  appear  in  the  limb  when  raised.  On  r 
limb  the  pressure  in  the  peripheral  vessels  may  fall  to  such  an  extc 
the  pulse  may  actually  disappear ;  though  entire  disappearance  is 
always  due  to  some  constriction  of  the  vessel  at  a  higher  poin 
the  flexure  of  a  joint  or  by  the  fold  of  a  garment :  raise  the  am 
patient  while  he  has  an  overcoat  on  and  the  radial  pulse  may  ^ 
remove  the  dress  and  the  pulse  may  persist.  Dicrotism  does  i 
appear  so  regularly  as  one  might  expect ;  in  the  tracing,  if  not 
finger,  it  is  often  perceptible.  We  might  have  expected  that  w 
loss  of  the  support  of  the  aortic  valve  this  recoil  would  wane 
appear ;  accordingly  in  the  degree  of  its  persistence  a  prognos 
has  often  been  sought,  but  sought  in  vain:  we  find  a  dicroti 
sometimes  in  the  least  promising  cases ;  the  subject  needs  further 
gation.  [For  other  sphygmographic  tracings  the  reader  is  referrec 
paragraphs  on  the  bisferiens  pulse,  etc.,  pp.  930-932.] 

It  is  the  function  of  a  healthy  heart  and  healthy  vessels  to  \ 
at  each  beat  the  maximum  of  blood  displacement  with  the  m 
alteration  of  pressures.  At  each  beat  the  heart  leaves  a  portior 
energy  in  the  arterial  tree  which,  given  out  again  between  the  pul 
converts  or  tends  to  convert  the  intermittent  pulses  into  a  con 
flow  :  it  is  plain  that  in  aortic  regurgitation  we  have  the  very  c 
— the  maximum  of  pressure  disturbance  with  the  minimum  oi 
translation.  Thus,  in  a  well-marked  case,  in  no  part  of  the  arter 
is  the  flow  made  continuous,  not  even  in  the  capillaries ;  and  Qi 
"  capillary  pulse,"  although  not  peculiar  to  aortic  regurgitation, 
characteristic  of  it.  If  in  any  malady,  even  in  health,  the  ; 
tone  be  so  low  that  storage  of  cardiomotive  force  in  the  elasti 
is  defective,  the  capillary  pulse  may  be  seen.  One  of  my 
once  demonstrated  to  me  the  capillary  pulse  in  his  own  persoi 
in  health ;  he  told  me  that  it  was  habitual  in  him.  Dr.  Waller 
may  be  detected  in  many  normal  persons,  but  that  in  its  extremer  < 
it  is  characteristic  of  aortic  regurgitation.  On  the  other  hand,  ii 
cases  of  this  disease  the  capillary  pulse  is  not  to  be  seen.  T 
presence  or  absence  is  of  prognostic  value  is  not  yet  known ;  w 
not  hitherto  connected  its  phases  with  the  course  of  the  misch 
do  we  clearly  know  why  tone  in  this  disease  is  so  low.     The  readi< 
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of  obtaining  the  reaction  at  the  licdside  is  to  press  highly  upon  one  of 
the  patient  8  linger  -  nails  with  the  point  of  a  pencil,  or  to  depress 
ita  edge  with  one's  own  nail ;  with  a  little  manfigeraunt  the  pulsation 
becomes  visible.  It  may  bo  visible  also  \i\  the  verasels  of  the  retina,  or 
in  the  areola  aliout  such  an  eruption  as  urticaria.  The  same  evidence 
Doay  be  obtained  again  by  pressing  a  glass  slide  upon  the  mut'ous  lining 
of  the  everted  lower  lip ;  or  the  skin  on  the  forehead,  or  elsewhere,  may 
he  ruhhed  until  the  cutaneous  vessels  dilate,  when  their  visible  pulsing 
will  prove  how  great  is  the  factor  of  vascular  tone  in  integrating  the 
circulation.  In  aortic  regurgitation  tone  yields  to  tension,  or  in  the  peri- 
pheral vessels  atony  may  be  due  to  lack  of  due  nutrition. 

Retardation  of  the  pulse.- — It  has  been  currentlv  reported  that  in 
aortic  regurgitation  the  arterial  pulse  is  rcUrdcd.  Fagge  held  this  opinion 
and  many  other  physicians  likewise^  among  whom  is  an  ol>server  so  dis- 
tinguished as  Sir  William  Broad  bent.  As  this  proposition  has  always 
seemed  to  mo  to  he  contrary  to  observation,  both  physiological  and 
pathological,  it  must  receive  some  closer  attention. 

In  the  normal  heart  there  is  an  interval  of  about  01  of  a  second  be- 
tween the  beginning  of  the  ventricular  contraction  and  the  carotid  diastole. 
This  interval  (the  Anspannungszeit  or  prosphjgmic  interval)  has  been  care- 
fully studied  by  Chauveauand  Marey,  Hiirthle,  von  Frey»  Keyt,  Tigerstedt, 
Chapman^  and  others ;  and  its  interpretation  is  that  in  this  interval  the 
intra- ventricular  pressure  is  rising  to  that  m  the  aorta  ;  that  not  until  the 
contraction  pressure  of  the  left  ventricle  ecjuals  the  resistance  of  the  column 
of  blood  in  the  aorUi  does  the  aortic  valve  open  and  the  aortic  diastole 
occur.  Generally  speaking,  in  the  normal  course  of  ventricular  systole 
the  relative  pressures  in  ventricle  and  aorta  preserve  the  siime  proportions, 
and  the  prosphygmic  interval  is  invariabie  ;  but  in  aortic  regurgitation, 
the  support  of  the  valve  being  removed,  the  pressure  within  the  aorta  is 
not  sustained,  and  the  relation  of  the  pressures  is  altered  ;  virtually  the 
aorta  and  the  left  ventricle  become  one  chamber.  Where  there  are  no 
differential  pressures  there  can  be  no  differential  times,  and  the  diastole 
of  the  aorta  must  be  coincident  with  the  first  contnictile  effort  of  the 
cardiac  muscle.  On  the  other  hand,  the  moment  the  heart  relaxes  the 
pressure  in  the  aorta  falls  to  that  in  the  ventricle.  How  then  can  there 
be  reiartlation  of  the  radial  pulse  %  How  can  the  radial  pulse  be  delayed 
beyond  the  time  of  the  velocity  of  the  blood- wave  1  Lest  I  should  be 
wrong  somewhere  in  these  suppositions,  I  have  referred  the  matter  to  I>r. 
Chapman  of  Hereford.  Dr.  Chapman,  in  supporting  the  arguments 
used  above,  points  out  that  Keyt  independetitly  foresaw  and  demon* 
stratod  this  order  of  the  phenomena  in  1879.  In  1887  he  repeated  the 
same  conclusion,  that  **  immediately  upon  the  contraction  of  the  ventricle 
the  blood-pressure  in  the  aorta  begins  to  rise."  Dr.  Chapman  renders  me 
the  ser\ice  of  tracing  the  history  of  the  alleged  retardation  in  aortic 
insufiiciency.  Dr.  Henderson,  be  says,  first  started  the  notion  in  1832. 
He  was  followed  by  authors  of  no  less  iiscendency  than  Flint  and 
Walshe.     Keyt  explains  the  discordance  in  tbis  way  :  — **  The  enlarged 
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ventricle  suddenly  filling  from  both  the  aorta  by  reverse  and  th 
by  direct  flow,  communicates  a  shock  so  marked  as  to  be  ] 
for  systole.  This  impulse  occurring  in  the  first  part  of  diast 
preceding  the  arterial  pulse  at  such  a  distance,  gives  the  in 
of  enormous  delay  of  the  pulse."  In  his  Goulstonian  Le 
find  that  Dr.  Chapman  dealt  with  the  whole  question,  and  gan 
over,  in  one  such  case,  the  actual  measurements,  when  the 
between  the  systole  and  the  radial  pulse  was  0*039"  to  0*03 1". 
of  the  normal  of  0*080",  Now  if  I  am  asked  why  I  trei 
long  upon  the  reader's  time  and  attention  with  details  so 
as  these,  I  reply  that  in  nature  there  is  no  large  and  small ;  i 
for  some  few  years  I  have  anticipated  that  by  such  measures 
these  a  diagnosis  might  possibly  be  made  between  simple  aortic  r« 
tion  and  aneurysm  of  a  sinus  of  Valsalva:  unfortunately  no  t 
has  yet  come  under  my  notice.  Perhaps  ere  long  some  skilled  c 
entering  into  this  controversy,  may  light  on  a  case  of  aortic  re 
tion  in  which  the  radial  pulse  is  considerably  retarded;  and  £< 
it  up  to  the  post-mortem  table,  may  decide  the  presence  or  absence 
aneurysm  therewith.  Again,  in  double  aortic  murmur,  in  murmu 
and  regurgitant,  can  we  tell  by  these  means  whether  the  direct  mt 
due  to  stenosis  proper  or  merely  to  a  broken  blood-stream  large  o 
Without  returning  to  what  I  have  said  under  the  head  of  stenod 
guess  that,  whereas  in  stenosis  proper  without  regurgitation  the 
of  the  radial  wave  is  retarded  by  conditions  the  opposite  of 
regurgitation,  a  persistence  of  the  normal  interval  between  cardial 
and  full  radial  diastole  may  indicate  a  combination  of  sten< 
insufficiency,  the  pressure  in  the  aorta  which  the  valve  is  no  Ion 
to  sustain  being  kept  up  more  or  less  by  stenosis  of  the  orifice 
reader  is  here  referred  to  the  postscript.] 

The  characters  of  the  pulse  are  well  known ;  the  gifted  phyi 
whom  we  owe  most  of  our  knowledge  of  this  subject  has  given  a  me 
description  of  them.  Corrigan  compared  the  pulse  of  aortic  regui 
to  the  "  water  hammer,"  a  toy  in  which  water,  imprisoned  in  an  ej 
tube,  falls  from  end  to  end,  on  every  turn  of  the  tube,  with 
With  some  such  thud  the  charge  of  blood  is  shot  along  the 
How  this  effect  is  intensified  by  raising  the  limb,  and  the  effect  ii 
the  vessels  themselves,  we  have  seen  already;  I  have  still  to  • 
some  other  characters  which  are  not  without  interest. 

In  cases  of  extensive  arterial  sclerosis,  or  at  any  rate  of  scle 
the  radial  and  brachial  arteries,  the  stiff*  walls  of  the  vessel  do  not 
with  the  sudden  ebb  of  the  pulse  wave  as  a  comparatively  norma 
does.  Nor,  indeed,  can  the  arterial  diastole  be  so  well  marked 
unless  stenosis  be  present,  the  stiffened  arteries  will  vibrate  or 
the  jarring  in  the  carotids  and  contorted  brachiak  will  be  plain  ei 

The  pulse  during  the  more  stable  phases  of  aortic  insui 
is  regular.  This  is  the  rule,  and  a  very  important  rul< 
Trivial    as    an    intermittence    of    the    pulse    may    be    in    a 


heart,  in  the  disease  before  us  it  is  of  grave  sigtiificance  ;  as  grave 
as  it  18  in  pneumonia  or  in  enterica*  An  occasional  intemiittence 
may  be  of  no  ill  omen ;  but  recurrent  slips  unmistakably  indicate 
dilapidation  of  the  heart.  An  irresolute  or  dropped  bejit  is  a  far 
more  serious  event  in  aortic  regurgitation  than  in  stenosis,  or  in  mitral 
disease  :  in  the  first  case,  as  in  "fatty  heart,"  it  is  more  hkely  to  indicate 
a  failing  than  a  merely  faltering  heart,  or  a  passing  inequality  in  blood 
delivery,  Aa  in  other  disorders,  the  heart  may  fully  intermit  or  con- 
tract 80  feebly  that  the  pulse  either  fails  to  reach  the  wrist,  or  is  hut  a 
flicker  there.  Irregukrity  of  the  pulse  is  a  warning  of  like  omen.  In 
the  aortic  insufficiency  of  cardio-arterial  disease^  intermittence  occurs 
earlier  than  in  that  of  disease  more  strict!}^  cardiac,  at  least  such  is  my 
experience. 

The  sudden  diatenaion  of  the  collapsed  and  inanimate  arteries  givea 
rise  to  signs  which  are  perhaps  something  more  than  curiosities ;  the 
chief  of  these  is  the  sign  of  Duroziex.  We  remember  that  for  the  most 
part  murmurs  are  produced  in  the  arterial  system  by  the  passage  of  the 
hlood  into  a  wider  channel,  when  fluid  veins  are  generated.  If  then 
pressure  be  made  on  an  artery  in  health,  say  with  an  edge  of  the 
stethoscope,  these  con<litions  are  fidfilled  and  a  murmur  is  set  up.  This 
phenomenon  is  intensified  in  aortic  regtirgitation,  because  in  this  state 
the  walls  of  the  arteries  being  slack  vibrate  more  readily,  as  may  be 
conveniently  observed  on  the  femoml  artery.  But  in  aortic  insufiiciency, 
as  Duroziez  pointed  out,  there  is  something  more  than  this :  the  artery 
gives  out  not  only  this  single  murmiu*,  a  murmur  of  it^  diastole,  but  a 
murmur  on  its  systole  also  ;  there  is  a  double  murmur,  and  this  ciouble 
murmur  cannot  he  obtained  in  the  normal  state.  As  French  writers 
have  a  confusing  habit  of  taking  the  word  **  hniit "  to  mean  either  tone 
or  murmur,  it  is  well  to  say  that  a  tone  is  produced  by  the  diastole  of 
a  normal  artery  near  the  heart,  such  as  the  carotid — a  tone  to  he  heard 
on  light  pressure  of  the  stethoscope  ;  but  here  we  are  discussing  not  the 
tone,  but  a  murmur  artificially  pro<luceti  by  stronger  pressure ;  and  in 
aortic  regurgitation  this  murmur  is  followed  by  a  second  murmur  generated 
on  the  arterial  systole  or  collapse.  The  causes  of  this  latter  murmur  are 
unknoivn  ;  it  is  easy  tf>  show  that  it  is  not  dicrotic,  but  whether  it  be  a 
"  recoil  "  murmur  as  surmised  by  Francois  Franck,  we  cannot  decide^  To 
get  it  clearly,  Potain  directs  us  to  press  on  the  artery  with  that  edge  of 
the  stethoscope  which  is  farthest  from  the  hetirt,  so  that  the  whole  wave, 
if  it  be  a  recoil,  pisses  under  the  base  of  the  instrument.  He  adds  that 
for  it^  production  there  is  a  "most  favourable  point  of  pressure,"  a 
degree  between  too  light  a  pressure  and  obliteration  of  the  vessel,  which 
is,  of  course,  to  be  discovered  in  each  case  at  the  moment  of  examina- 
tion. Now  it  is  said  that  the  second  murmur — Duroziez*s  murmur — 
dies  out  as  compensation  fails ;  if  so,  it  is  not  a  mere  curiosity  :  in  any 
case  attention  to  such  incidents  as  these  encourage  that  pfiinful  research 
in  clinics  which  is  the  only  way  to  the  increase  of  knowledge.  Duro^icK^s 
phenomenon  is  not,   I    think,   peculiar    to    aortic    insufficiency,   though 
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Vierordt  says  it  is ;  I  think  I  have  found  it  under  other  atonic  o 
when  the  arteries  are  unduly  vibratile :  if  so,  all  it  tells  us    is 
diastole  is  brusque  and  the  systole  "  collapsing." 

If  again  the  stethoscope  be  lightly  laid  on  an  artery  of  th 
the  carotid,  a  "  tone ''  may  be  heard  on  its  diastole,  and  not  infr 
on  its  systole  likewise — **  the  double  tone  " ;  this,  though  char 
of  aortic  insufficiency,  is  certainly  not  peculiar  to  it  If  pressure 
a  murmur  occurs,  as  we  have  seen ;  or  if  an  aortic  direct  murmui 
sent,  the  tone  is  replaced  by  murmur  without  the  use  of  pressure. 
under  normal  conditions,  on  systole  of  the  carotid  the  second  i 
the  heart  is  audible;  now,  in  aortic  insufficiency,  and  in  stent 
second  sound  is  usually  lost  In  the  smaller  arteries,  under  nor 
ditions,  the  tone  of  their  diastole  is  inaudible ;  but  in  aortic  insn 
an  arterial  diastolic  tone  may  often  be  heard  down  to  the  sma 
distant  arteries — in  the  dorsalis  pedis,  for  instance ;  so  that  I  hj 
in  the  habit  of  guessing  the  amount  of  the  regurgitation  from 
tensity  of  this  tone  in  the  femoral  artery.  Arterio-sclerosis,  1 
tends  to  reduce  it  The  same  phenomenon  occurs  in  ansemia,  fe\i 
other  states  in  which  the  artery  is  slack  and  the  diastole  sudde 
murmur  of  aortic  insufficiency  is  often  heard  in  the  carotid,  bu 
means  always ;  the  conditions  of  its  propagation  thither  are  ' 
clinical  moment,  in  so  far  as  they  may  help  in  the  discrimin 
aortic  from  other  diastolic  murmurs. 

The  Heart — Of  the  dilatation  and  hypertrophy  and  their  signs 
has  been  said  already  in  this  and  other  chapters  that  I  will  not  dw 
the  subject.  I  may  repeat  that  the  enlargement  may  be  greater 
insufficiency  than  in  any  other  disease;  and  usually, at  least,  is  uumi^ 
Perhaps  its  size  is  only  rivalled  in  certain  cases  of  chronic  Bright's 
In  young  persons  with  soft  ribs  the  cardiac  area  may  become  pre 
In  cases  of  doubt  it  is  better  to  lay  the  ear  direct  upon  the 
the  chest,  whereby  the  heaving  impulse  is  more  readily  apprecia 
is,  I  suppose,  conceivable  that  in  slight  insufficiency  hypertrop 
coexist  with  but  a  nominal  degree  of  dilatation.  Dr.  Sansom 
us  that  the  less  the  element  of  dilatation  the  more  '*  tria 
is  the  apex  area;  the  superficial  area  of  dulness  is  extended 
wards  and  outwards,  and  does  not  extend  far  in  a  transverse  d 
Although  a  dull  area  corresponding  to  dilatation  of  the  aorta  may 
the  region  of  the  manubiium  sterni,  and  may  transgress  it  to  tt 
the  ventricular  dulness  may  not  be  enlarged  to  the  right ;  or  nol 
rate  until  in  some  grievously  protracted  case  the  chambers  of  tl 
are  involved  in  a  common  defeat  Fran9ois  Franck  points  out  t 
apex  itself  may  be  **  dicrotic  " ;  the  first  shock  being  due  to  the 
the  second  to  the  propulsion  of  the  blood  (vide  p.  940).  Sir  W.  Br 
gives  us  the  useful  warning  not  to  mistake  the  systolic  recession  < 
costal  spaces,  due  to  atmospheric  pressure  acting  upon  the  sp 
by  the  diminution  of  volume  of  a  large  heart,  for  a  sign  of  adhere 
cardium.     In  cases  of  arterial  disease  the  observer  will  not  for| 
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causes  of  hypertrophy  may  have  been  in  operation  fur  an  indefim'to  time 
before  the  establishment  of  regurgitation.  In  such  cases  the  hypertrophy 
cannot  be  taken  as  a  direct  measure  of  the  insufficiency,  which  accident 
may  be  recent  and  inconsidemble,  the  chief  part  of  the  changes  being 
attributable  to  the  common  causes  of  both  ;  however,  whether  recent 
or  of  long  standing,  airdiac  enlargement,  considerable  as  it  may  be,  is 
not  so  large  as  in  young  and  sounder  persons.  It  is  in  the  aortic  in- 
Bufficiency  of  the  youngs  due  almost  always  to  rheumatism,  that  the  huge 
hearts  are  found  which  lift  life  along  for  nuiny  years, 

Soimds  of  the  heart. — In  a  very  large  proportion  of  cases  of  aortic 
regurgitation  the  first  sound  is  impure  if  not  actually  replaced  by  a 
murmur ;  whether  there  be  positive  stenosis  or  not,  insufficiency  ia 
generally  accompanied  by  such  changes  in  the  structure  of  the  ostium 
as  to  give  rise  to  a  direct  murmur  also.  In  arterial  disease  the 
oecuo'ence  of  a  diastolic  M-ithout  a  systolic  murmur  is  very  rare,  as  the 
regurgitation  arises  ineidentally  in  the  course  of  the  atheroma.  In 
atrain  or  rheumatic  injury  the  mtirmur  of  regurgitation  may  exist  alone, 
at  any  rate  for  a  time  ;  yet  even  in  these  cases  the  first  sound  is  seldom 
pure.  At  the  apex  the  first  sound  is  usually  prolonged,  especially  if 
there  be  coincident  stenosis;  and  it  takes  a  raoro  "  booming'*  quidity  as 
the  hypertrophy  increases.  The  direct  murmur  is  usually  but  not 
always  caiTied  well  up  into  the  carotids,  so  that  the  carotid  diastolic  tone 
ia  replaced  by  a  murmur^  or  even  by  a  thrill ;  yet  sometimes  neither 
Bound  nor  murmur  is  heard  with  their  systole.  The  second  sound  at  the 
pulmonary  cartilage  is  unchanged,  unless  the  whole  heart  be  thrust  still 
nearer  to  the  wall  of  the  chest,  when  it  will  seem  accentuated.  The  second 
aortic  sound  in  aortic  regurgitation  has  not  been  studied  very  precisely. 
If  it  persist  with  a  regurgitant  murmur,  it  is  said,  a  little  too  readily, 
to  be  the  sound  of  the  pulmonary  valves  only.  That  this  is  not  the  case 
seems  to  be  proved  by  its  frequent  propagation  into  the  carotids.  Again, 
it  is  argued  that  if  the  iiortic  second  sound  coexist  with  a  regtu'gitant 
murmur  there  is  still  a  suljstantial  area  of  valve  closure,  either  by 
fractional  parts  of  the  valve  or  by  the  establishment  of  a  measure  of 
stenosis  which  in  aortic  insufficiency  may  lie  conservative.  On  the 
other  hand,  though  the  dlaappearance  of  it  may  be  of  ill  omen,  it  is 
certainly  incorrect  to  say  that  persistence  of  the  second  sound  always 
means  a  moderate  degree  of  regurgitiition.  These  are  points  which  need 
verification,  but  after  all  sounds  and  murmurs  make  but  a  part  of 
diagnosis ;  in  quickly  beating  hearts  indeed  such  points  are  inappreci- 
able. I  am  disposed  to  regard  persistence  of  the  second  soiuid,  in  some 
cases  at  any  rate,  as  due  to  the  sudden  systole  of  a  slack  and  vibratile 
aorta,  such  a  tone  as  that  of  the  systole  of  the  femoral  in  this  disease . 
It  may  be  audible  in  cases  where  the  valve  is  quite  disorganised. 

Murmur  of  regurgitation.— ^ If,  on  the  one  hand,  it  be  true  that  this 
murmur  is  usually  very  definite  in  its  characters  and  its  meaning 
inevitable,  it  ia  none  the  less  true  that,  with  the  exception  of  mitral 
etenosis,   it  is  the    mutmur  most   frequently   overlooked;    and  not  by 
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pupils  only,  but  by  experienced  practitioners.  Sometimes  the 
lurks  in  unexpected  places  ;  sometimes  its  quality  is  so  soft  ar 
cent  that  a  quick  ear  is  required  for  its  detection,  especially  if 
systolic  murmur  precede  it.  If  it  be  both  soft  and  aberra 
site  even  a  skilful  observer  may  be  deceived,  at  any  rate  at  fi 
only  may  the  murmur  of  regurgitation  be  soft  and  distant,  and 
in  strange  places,  but  it  may  be  aberrant  in  time  also.  It  rm 
fractional  parts  of  the  diastolic  period,  and  not  always  the  in 
Like  the  murmur  of  mitral  stenosis,  it  may  be  perceptible  only  in  t 
or  final  third  of  the  long  pause ;  and  if  discovered  accidental 
rhythm,  before  the  advance  of  secondary  changes,  it  might  deceivi 
elect.  One  such  case  I  remember  which  divided  three  hospital  p 
in  opinion.  One  inferred  mitral  stenosis ;  two  held  to  aortic  i 
tion.  Whether  either  opinion  was  afterwards  verified  I  cannot  i 
Douglas  Stanley  described  an  interesting  case  of  the  kind  at  a  bra; 
ing  of  the  British  Medical  Association.  In  this  case  a  diastolic  mun 
immediately  on  diastole,  a  murmur  of  aortic  regurgitation  well 
at  the  base;  at  the  apex  was  heard  a  mid-diastolic  murmur, 
than  that  of  the  base,  and  not  heard  outside  the  mitral  area,  whi 
before  the  first  sound.  After  death  the  aortic  valve  was  seei 
but  two  cusps,  and  these  involved  in  a  mass  of  vegetation.  T 
valve  was  healthy.     Both  murmurs  were  clearly  aortic. 

Loudness  of  murmur  is  no  indication  of  severity  of  !« 
reverse  is  rather  to  be  anticipated.  A  loud  murmur  generally  c 
vigorous  heart ;  and  a  refluent  stream  returning  at  a  high  velc 
set  up  more  active  veins  in  the  ventricular  content  than  a  lar^ 
falling  back  through  a  large  opening  at  a  low  velocity.  If  a 
previously  loud  fall  in  intensity  we  may  be  apprehensive 
Sudden  ruptures  of  the  valve  often  give  rise  to  very  loud 
audible  over  a  large  area  of  the  chest;  in  such  cases  the  murmur 
audible  to  bystanders,  and  even  to  the  patient  himself.  In  the 
of  stenosis  a  regurgitant  murmur  is  louder,  other  things  being  i 
the  velocity  of  the  refluent  current  is  greater.  In  these  cases  a  i 
fairly  sustained  pulse  is  associated  with  a  sawing  double  murmui 
returning  through  a  perforation  of  a  limb  of  the  valve  is  said  to  be 
with  a  piping  or  mewing  sound ;  or  it  has  been  compared  to  the 
of  chickens.  A  murmur  direct  or  regurgitant,  audible  withou 
with  the  wall  of  the  chesty  is  always  aortic — an  inference  somi 
diagnostic  value. 

Prof.  Sewall  of  Denver  has  investigated  the  behaviour  of  al 
murmurs  under  increasing  pressures  of  the  stethoscope.  He  c 
murmurs  of  aortic  stenosis  audible  at  the  apex  disappear  under 
there,  and  are  herein  distinct  from  mitral  regurgitation.  Also  th 
dilatation  of  the  aorta  or  aneurysm  apart,  the  murmurs  of  aortic 
tation  may  be  annulled  by  pressure  at  the  base  but  not  at  t 
"Inorganic  murmurs"  at  the  base,  he  says,  can  all  be  ol 
by  pressure;    and  by  the  same  means  used  in  the  second  rig 
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apace  close  to  tho  sternum  the  normal  second  sound  can  Vic  stopped, 
unless  the  aorta  be  so  diluted  as  to  be  in  contact  with  the  waJi  of 
the  chest 

The  student  is  often  directed  to  track  a  miirmtir  to  its  origin  by 
shifting  his  stethoscope  along  tho  surface  of  the  chest  from  one  area 
to  another,  in  order  to  nute  where  one  tiiurmur  dies  and  another 
U  born.  This  is  a  misleading  device,  ordy  to  be  used  by  Kkillcd 
observers.  A  murmtir,  like  a  river^  may  run  nntlerground  in  part  of 
its  course^  the  conditions  of  conduct  ion  differ  from  place  to  place, 
and  one  and  the  same  murmur,  as  the  stethoseope  travels,  may  so  wax 
and  wane,  as  the  structures  about  It  vary  in  conduelive  capacity,  as  to 
a[ipear  twofold.  Many  a  misapprehension  thus  arises  as  the  observer 
slips  the  instrument  diagonally  upwards  ;  a  nnu'raur  heard  at  the  apex 
dis4ipi>car8  to  reappear  at  the  aortic  cartilage ;  and  thus  a  murmur 
generated  at  the  aortic  orifice  only  may  be  regarded  as  indicative  of  two 
lesions.  Another  error  is  to  assume  that  tlie  murmur  cerUiinly  follows  the 
direction  of  the  bloo(bcurrent;  the  blood  does  not  nin  in  the  air  as  water 
over  gravel ;  the  murmur  we  hear  is  due  to  the  vibrations  of  surrounding 
structures — ehicHy  the  walls  of  the  heart — set  up  by  the  vortices  within 
them  ;  the  heart  is  the  fiddle,  the  blood  is  but  the  bow.  We  must  rid 
our  minds  of  these  conceptions  of  blood  running  here  and  there  in 
tho  chamber.^,  as  if  it  were  from  a  wattir-cock  into  a  pipkin,  and  realiae 
that  the  walls  are  thrown  into  vibration  by  molecular  collisions  in  a 
plenum. 

Of  aortic  insufficiency  with  regurgitation,  but  without  a  murmur, 
I  know  nothing  ;  but  murmurs  w^hieh  can  be  extremely  soft  may  in 
very  rare  instances  lie  evanescent.  Welsmayer^  in  a  paper  which  has  l>een 
much  quoted,  accepts  such  statements,  a  little  uneriiieally  I  think,  and 
proceeds  to  explain  them.  Dr.  Hermann  \\*cbcr*8  case  (vide  infra)  is  an 
example  of  tho  manner  in  which  in  incipient  cases  the  murmur  of  aortic 
insufficiency  may  cease  for  a  time  with  the  insufficiency  which  gave  rise 
to  it ;  again,  like  any  other  murmur,  that  of  insufficiency  may  wane  with 
the  heart  in  which  it  is  generated  ;  but  that  with  a  jmrsi stent  insutliciency 
regurgitant  murmurs  come  and  go  in  a  comjianitively  vigorous  hearf  is 
contrary  to  experience,  or  at  any  rate  to  mine.  As  testing  exceptions  I 
may  refer  to  a  Ciiae  reported  by  Dr«  Saundby,  and  to  another  reported 
by  Dr  Zinsser.  In  Dr.  Musser's  curious  case  the  corpora  Arantii  had 
been  transformed  into  calcareous  buttons  (4  ram.  by  2  mm.).  During 
the  formation  of  these  excrescences  regurgitation  took  ]>lace  and  a  mur- 
mur was  generated ;  hut  as  they  wore  down  and  the  free  surfaces 
became  faceted,  after  the  manner  of  gall-stones,  the  incompetent  valve 
beciime  again  conifjetent. 

Whether  regurgitation  is  prone  to  occur  in  dilatation  of  the  aorta  with 
an  unimpaired  valve,  and  without  aneurysm  of  a  siiius,  has  Ijeen  con- 
sidered alread}^  (p.  922).  Kelative  insufficiency  at  the  mitral  orifice  ia 
well  tinderstood  and  by  no  means  rare  ;  but  this  is  krjown  to  depend 
upon  the  conditions  of  the  muBcular  and  tendinous  attachments  of  tho 
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limbs  of  this  valve,  a  kind  of  attachment  which  does  not  ex 
aortic  valve. 

With  this  problem  is  bound  up  that  of  "  intermittent  aorti 
tation  "  considered  above  ;  for  these  cases  are  said  to  depend  al: 
ditions  of  the  aorta  rather  than  of  the  valve.  I  believe  that  i 
intermittent  aortic  regurgitation  the  valve  is  nearly  always 
but  that  in  the  earlier  stages,  say  in  disease  of  one  of  its  1 
valve  becomes  able,  by  mutual  accommodation  of  its  ptarts 
to  close  the  orifice  until  the  blood-pressure  becomes  excessive 
other  physical  change  supervenes.  Such  a  patient  may  inde 
amined  at  a  time  when  the  valvular  disease  is  latent,  or  is  not 
by  a  murmur  at  any  rate  ;  and  in  such  a  case  a  grave  error  of 
might  be  committed.  The  following  case,  resting  on  the  aui 
Dr.  Hermann  Weber,  is  most  instructive  : — 

A  very  active  young  man,  aet  32,  of  weak  muscular  develop 
examined  by  Dr.  Weber  on  arriving  at  a  height  of  80uO  feet.  '! 
aortic  sound  was  replaced  by  a  musical  murnmr  at  mid-stemuni  and 
the  right.  The  first  sound  was  rather  indistinct.  The  pulse  was 
feeble,  but  not  characteristic  of  aortic  regiir«;itation.  On  the  followi: 
murmur  had  disappeared  ;  the  heart  sounds  were  normal,  and  the 
Two  days  later,  at  9000  feet,  the  same  murmur  became  audible  ;  t 
manner  disappeared  on  the  day  following.  Further  climbing  was 
an  1  he  returned  to  work  in  good  health.  Seven  years  later  the  pti 
of  *'Herzschlag." 

Regurgitation  may  occur  at  times  of  high  blood  -  pressiir 
instance  in  exertion  or  in  senile  arterial  plethora,  and  may  dis 
the  valve  becoming  again  competent — as,  under  treatment  or  < 
arterial  pressure  falls. 

Murmurs  occurring  during  diastole  may  be  heard  in  j>crica 
aneurysm  ;  the  former  murmurs  are  not  difficult  to  inteq 
p.  953). 

Dilatation  of  the  aorta  is  said  to  be  the  rule  in  cardio-ar 
generation,  the  exception  (in  any  considerable  degree)  in  primi 
regurgitation.  If  so,  the  exceptions  are  many ;  I  recently 
in  Cambridge  on  a  case  of  mere  rheumatic  aortic  disease 
there  was  considerable  dilatation  of  the  aorta  with  '*  fireman's 
dulncss. 

The  association  of  aortic  disease  with  murmurs  simulating  mo 
those  of  mitral  disease  remains  to  be  discussed.  The  murmur 
divided  into  two  classes:  those  suggestive  of  mitral  regurgitation, ; 
suggestive  of  mitral  stenosis.  First,  of  aortic  murmur  simulatin 
mitral  regurgitation  four  cases  were  brought  forward  by  Dr.  Die 
the  meeting  of  the  Royal  Medical  and  Chirurgical  Society  on 
of  June  1897.  In  them,  although  after  death  the  aort 
in  each  was  found  to  bo  advanced  in  stenosis,  a  systolic  mur 
heard  at  the  apex,  so  that  mitral  regurgitation  was  either  ass 
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could  not  be  excluded.  lu  many  such  cases,  either  my  own  or 
shown  to  me  from  time  to  time  in  hospiud  wards,  I  have  perhaps  too 
promptly  and  confidently  declared  ray  opinion — qunntum  ttduis,set — in 
favour  of  aortic  obstruction  ;  I  admit,  bowevcTj  that  iu  some  of  them 
mitral  flisc;use  c^m  only  bo  exiludtd  on  the  principle  of  "  Tttf  CHtia 
mnitiplimfnia.'^  Still  this  principle  iss  a  sound  one  if  we  do  not  lean  too 
much  upon  iL  In  two  caKcs  in  which  I  was  led  to  hazard  such  an  opinion 
it  was  borne  out  by  necropsy;  there  w^as  no  mitml  irjsufliciency.  In  one 
of  these  examples  the  murmur  at  the  apex  Wiis  musical,  and  I  guessed  it 
to  be  four  to  one  tkit  a  distinctly  musica.1  murmur  is  aortic.  In  another 
the  murmur  was  aiidil4e  an  inch  away  from  the  patients  cheat  ;  it  is 
twenty  and  more  to  one  that  a  mumiur  so  audible  is  aortic.  Jn  another 
again  a  thrill  was  perceptible  at  the  base.  That  such  murmurs  may  bo 
audible  in  the  back  1  admit, — aortic  systolic  murmurs  often  are  ;  but  in 
the  cases  I  have  seen  sucli  murmurs  were  not  confined  to  the  axillary  and 
infraseapular  regions,  but  were  audible  anywhere — pa^sim^  not  ordinntim. 
Again,  in  such  civses — ^and  this  is  true,  I  think,  of  those  collected  by  Dr. 
Dickinson — the  arterial  pressures  were  in  themselvTS  almost  conclusive; 
the  pulse  in  each  wa^  not  **  mitral,'  but  *'  aortic,"  regular  and  of  fair 
mean  pressure.  In  mitral  regurgitation  the  arterial  system  is  ilbhlled, 
while  sigiis  of  a  rise  in  venous  presisure,  cardiac  and  systemic,  are  soon 
manifested.  Dr.  Norman  McK>re  has  suggested  that  the  sphygmogmph 
might  be  useful  in  the  diagnosis  of  such  cases ;  for  once  in  a  >vay  it 
might :  an  anacrotic  tracing  would  settle  the  tpiestion  in  favour  of  aortic 
stenosis,  though  it  might  not  exclude  coincident  mitral  incompetency 
of  slight  degree. 

Secondly,  an  aortic  regurgitant  mnrmur  may  simulate  that  of  mitral 
stenosis.  The  murmur  of  aortic  insufficiency  generally  begins  on  ditistole, 
is  then  loudest,  and  falls  as  the  aortic  pressure  falls ;  that  of  mitral 
stenosis  generally  rises  up  to  the  systole.  Aortic  diastolic  murmurs  in 
the  later  part  of  the  |>imse  are  very  soft,  Itecause  the  pressures  in  aorta 
and  ventricle  are  then  nearing  Cipiality^  or  have  attained  it,  the  \ibn1tion3 
persisting  for  a  sensible  moment  longer  in  the  walls  of  the  heart.  If  the 
murmur  be  heanl  at  upper  and  mid  sternum,  if  it  begin  with  the  diastole 
of  the  heart  and  taper  off  during  the  pause,  it  is  an  easy  sign  to  inter f*ret» 
But  if  the  murmur,  not  as  a  rule  so  harsh  or  vibrating  as  that  of  nu'tral 
stenosis,  be  so  soft  that  it  may  escape  an  unpractised  ear ;  if,  instead  of 
tapering  off  from  the  beginning  of  the  pause,  it  occupy  the  middle,  or 
even  the  latt^^r  part  of  it;  if,  again,  it  be  barely  audible  or  inaudil*le  at 
the  upper  sternum,  distinct  at  the  lower  sternum,  and  loudest  about  the 
fourth  left  interspace,  the  student  of  the  aortic  c^irtilago  may  be  misled  by 
ivhispera  bo  stealthy  and  devious.  He  may  attribute  the  niunuur  to  mitral 
stenosis ;  or  he  may  add  the  case  to  the  list  of  vanishing  aortic  regurgi- 
tant murmurs,  or  again  he  may  add  himself  to  the  cloud  of  witnesses 
to  *' pulmonary  regurgitation."  However  distinct  the  mnrmur  may  be 
in  the  fourth  left  space,  it  dies  off  rather  abruptly  as  the  apex  is 
approached. 
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Finally,  the  murmur  of  mitral  stenosis  may  bo  simulatec 
regurgitation.  There  are  many  cases  on  record  in  which  a  " 
murmur  "  was  present  without  mitral  stenosis  ;  in  some  of  thei 
perceptible  lesion  was  aortic.  From  what  we  have  seen  already  (j 
student  is  prepared  to  understand  that  murmurs  occupying  the  1 
or  parts  of  it,  not  necessarily  the  initial  part,  are  consistent 
under  certain  circimistances  significant  not  of  mitral  but  of  aori 
Against  this  source  of  error  the  observer  will  be  on  his  giiard. 
explanation  does  not  cover  all  the  ground  ;  observers  of  tl: 
authority  assure  us  that  a  presystolic  murmur,  heard  in  the  n 
such  a  sound  as  to  be  characteristic  of  mitral  stenosis,  is  to  b 
cases  which  otherwise  would  be  regarded,  even  on  the  f)ost-nior 
as  uncomplicated  aortic  regurgitation.  To  these  cases  the  late  J 
Flint  first  drew  attention,  and  his  lead  was  followed  by  m 
observers  whose  records  have  been  well  summed  up  by  I)r.  I 
Sansom,  who  recorded  cases  of  this  kind  in  1881,  has  carefully 
the  difficulty  again  in  the  new  edition  of  his  work ;  to  this  di 
refer  the  reader  for  further  detail,  as  no  explanation  of  the  pher 
as  yet  established  on  anything  like  a  certain  basis.  Sansom  a 
lean  to  the  belief  that  the  presystolic  murmur  (if  it  be  genera 
mitral  area,  and  not  in  the  aortic)  may  be  due  to  impingeme 
refluent  aortic  current  on  the  anterior  mitral  curtain  before  i 
taut,  whereby  either  vibrations  are  set  up  in  the  valve  itself  or 
ing  the  valve,  the  orifice  is  practically  narrowed.  Dr.  Fisher  has 
two  cases  of  this  kind  (one  of  Dr.  Hale  White's),  in  both 
thickened  endocardium  upon  the  ventricular  septum  showed  the 
of  the  eddy  was  not  in  the  region  of  the  mitral  valve.  "  The  p 
thrill  and  bruit  were  well  marked  and  mitral  stenosis  was  d 
but  at  the  necropsy  the  mitral  valve  was  found  quite  norm 
aortic  valves  were  healthy  also  it  is  interesting  to  add,  and  t 
regurgitation  heard  during  life  was  due  to  pouching  of  the  £ 
Valsalva  with  dilatation  of  the  first  part  of  the  aorta."  A  thir 
Dr.  Goodhart's,  is  adduced  to  prove  that  this  presystolic  miir 
be  heard  in  disease  of  the  aortic  valve  without  regurgitation, 
authors  suggest  that  a  meeting  of  the  aortic  and  auricular  curr 
produce  a  murmur;  if  so,  surely  Flint's  murmur  should  be  far  mor< 
than  it  is.  One  case  shown  to  me  in  a  hospital  three  3*ears  ag 
physicians  as  one  of  this  kind,  was  in  my  opinion  a  case  of  brol 
diastolic  murmur,  not  generated  in  the  mitral  area  at  all.  T 
no  rumble ;  the  murmur  was  audible  to  left  of  the  sternum 
in  the  scapular  region.  Still  rumbling  presystolic  murmurs,  w 
do  no  doubt  occur  in  aortic  disease  unaccompanied  by  mitra 
All  I  can  do  then  is  to  warn  the  reader  of  this  source  of  ei 
that  murmurs  form  but  a  part  of  cardiac  diagnosis.  It  lias  I 
for  us  that  these  invaluable  aids  to  diagnosis  have  received  ei 
proportionate  share  of  attention,  but  it  has  been  at  some  loss  of  | 
of  other  aspects  of  cardiac  disorders,  some  of  which  are  of  no  le 


/DISEASE  OF  THE  AORTIC  AREA  OF  THE  If E ART 


949 


t 


PmiK — Distressful  sensations  of  the  nature  of  pain  are  more  common 
in  disease  of  tbe  aortic  area  than  in  other  diseases  of  the  htart.  The 
distress  may  nuige  fioni  a  slight  oppression  to  breast  |i^ing ;  while  a  faii^ 
conipensyitinn  is  maintainecl,  and  there  is  no  active  aortitis,  no  discomfort 
may  he  felt,  other ui.se  the  distress  may  befome  agonising  and  almost 
constant.  Its  form  is  that  of  angina  |>octoris*  When  the  insufficiency 
of  the  aortic  valve  is  of  acute  onsets  as  in  sudden  ruptore,  the  pdn  and 
oppression  may  be  very  great ;  but  unless  the  mischief  be  of  extra- 
ordinary severity — bad  indeed  almost  beyond  hope — the  p;xin  will  pass 
ofT  as  the  niHammalion  in  the  area  subsides,  the  reserve  niiwu  ity  of  the 
heart  comes  into  plriy,  and  pressures  are  readjusted  :  theri«  cft^rth,  until 
the  orgjvn  begins  to  fail,  discomfort  may  be  absent — at  any  rate  in  patients 
under  middle  age.  If  it  be  in  elderly  persons^  the  subjects  of  geneml 
arterial  disease,  that  angina  pectoris  in  its  major  or  minor  forms  most 
freqnently  occurs,  it  is  by  no  rae;ins  confine<l  to  them.  I  recently 
witnessed  a  \m\  distressing  and  persistent  angina  in  an  undergraduate, 
the  suiiject  of  recent  rhennmtic  disciise  of  the  valve,  and  probably  of 
aortitis.  A  sense  of  substernal  opjiressiori  is  the  first  hint  of  it ;  it 
is  felt  on  distension  of  the  stomach  anrl  bowels,  and  on  aseeuta, 
even  the  gentlest.  In  extreme  cases,  or  in  perstms  of  the  peculiar  tem- 
perament w^hich  favours  the  phenomena  of  angina,  assaults  of  this  kind 
may  come  on  (biriug  comijlete  rest,  prolwibly  in  obedience  to  unseen 
tides  of  blood- pressure.  That  angina  pectoris  comes  on  dnniig  etTort 
only  is  a  false  aphorism  ba^ed  upon  too  smart  a  description  of  such 
cases  ;  not  ii}fre<|uently  it  comes  on  even  during  sleep,  adding  a 
new  torment  to  the  bitterness  of  death.  Of  muscular  movemetiis  tboee 
of  tbe  arms  seem  to  be  the  most  efficient  in  producing  anginose  pains ; 
it  has  been  stated  that  movements  of  the  arms  are  the  most  instant  in 
their  effect^s  nj>on  blood-pressure.  Another  surmise  is  that  persons  of  a 
gouty  haliit  are  i>ecniiarly  liable  to  anginose  attacks  and  eoTnplicatious, 
an  opifiirtn  liased  u|>on  no  little  clinical  experience ;  it  is  l>ut  a  part  of 
the  truth  J  however^  as  angina  is  even  more  tyrannous,  if  less  lethal, 
in  |>ersons  in  whom  tbe  neiarotic  habit  is  conspicuous.  Such  sensations 
are  not  so  common  or  conspicuous  in  aortic  stenosis  as  in  regurgitation. 
As  the  aorta  is  probably  tbe  seat  of  them  this  distinction  is  intelligible. 
Another  seat  of  pain  in  aortic  regurgitation,  and  this  too  rather  in  the  later 
phases  of  it,  is  gastralgia,  or  a  sulTering  so  descriliod.  This  pain  is  to  be 
di8eriminate<l  from  the  aches,  severe  and  trying  as  they  often  are,  which 
seem  to  have  no  deeper  source  than  the  intercostal  and  neighbouring 
spinal  nerves.  With  the  g^istralgia  is  often  associated  the  persecuting 
flatulence  which  besets  all  cardiac  affections,  even  the  functional.  To 
belch  up  wind  is  attenrled  with  relief,  but  it  is  another  thing  to  say 
that  tbe  wind  is  the  sole  cause  of  tbe  distress,  and  it  cannot  ex- 
plain tbe  recurrence  of  the  "  gastralgia/'  w^hicb  I  susi>ect  is  allied  to 
angina. 

It  is  alleged  that  there  is  some  connection  between  tabes  and  aortic 
disease,     liuge  and  Hiitter  found  aortic  di,seaso  in  nirje  cases  out  of  138 
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of  tabes  (6*5  per  cent).  In  only  one  of  these  was  there  no  pro 
syphilis,  and  in  ^y^  this  antecedent  was  definitely  ascertained, 
rheumatism  counted  for  very  little.  Sir  W.  Gowers  accepts  the  \ 
as  a  causal  one,  and  Grasset  and  Eauzier  are  of  the  same  opin 
probable  explanation  is  that  both  diseases  belong  to  the  sjphil 
and  may  be  associated  in  young  persons  before  the  ap 
senile  atheroma.  Other  authors  regard  the  connection  as  one 
coincidence.  No  confident  opinion  can  be  expressed  at  prese 
may  be  that  in  many  cases  of  aortic  regurgitation  the  gastralgic  \ 
are  directly  of  tabetic  origin.  How  often  do  we  wish  our  < 
again  for  better  investigation !  It  is  but  the  other  day,  ai 
completed  an  examination  and  discussion  of  a  case  of  thoracic 
that  my  colleague  in  consultation  was  wicked  enough  to  tell 
not  found  out  that  the  patient  was  tabetic.  Though  the  gait  w; 
affected,  I  had  to  admit,  when  told,  that  such  was  the  case.  I 
syphilis  was  no  doubt  the  nexus,  and  an  insidious  tabes  m; 
origin  of  some  symptoms  not  directly  attributable  to  the  care 
disease. 

The  nervous  system. — Besides  pain,  which  strictly  spcakii 
come  under  this  head,  there  are  other  nervous  disorders  which  i 
marked  in  aortic  regurgitation  than  in  other  forms  of  cardiac  dii 
an  article  on  cardiac  delirium,  published  many  years  ago,  I 
the  sufferers  from  aortic  disease  show  an  occasional  liability  t 
derangements.  Even  in  the  latent  or  stealthier  phases  of 
sufficiency  we  may  note  more  especially  certain  mental  pert 
which  are  not  unknown  in  other  heart  diseases.  We  note  a  re 
a  fretfulness,  a  change  in  temper  amounting  sometimes,  as  th< 
advances,  to  violence  ;  in  rare  cases  the  restlessness  sometimes  g 
as  to  urge  the  patient  to  spring  from  bed,  to  perambulate  the 
even  to  jump  out  of  the  window.  We  may  compare  the  deliriu: 
cases  of  aortic  regurgitation  to  that  of  alcoholic  pneumonia ;  i 
these  extreme  degrees  it  occurs  chiefly  in  men,  it  may  be  so  trc 
as  to  make  a  male  attendant  necessary.  That  it  is  not  ah 
proved  by  its  outbreak  or  persistence  in  patients  who  are  i 
been  under  continuous  observation  and  restriction.  Much  of 
lessness  of  the  delirium  is  due  to  the  fact  that  it  is  usually  a 
of  place  :  the  patient  is  under  the  delusion  that  he  is  in  a  stran 
or  far  away  from  home  ;  pacified  for  a  few  minutes,  or  for  a  few  1 
delusion  seizes  him  again  and  again  with  an  agitation  which  ij 
with  the  worst  consequences  to  the  cardiac  disease.  Prof.  C 
makes  a  like  observation.  The  association  of  insanity  with  cardij 
has  been  studied  by  Mickle,  Ball,  Fauconneau,  and  others.  A] 
mental  disorder,  headache  is  frequent  in  aortic  insufficiency  ;  and 
dizzy  sensations,  momentary  obscurations  of  consciousness,  twit< 
even  convulsions,  may  indicate  the  perturbed  conditions  of  the 
functions  by  way  perhaps  of  the  circulation.  The  vascular  in< 
is  perceptible  to  the  patient  whenever  he  stoops.     Sleeplessnes 
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any  means  always  due  to  cardiac  uneasiness,  is  often  very  troubleaome, 
and  is  especially  noticeJible  in  aortic  insufficiency. 

i\^j///*i/ia«.— Alihoiigh  the  aj'tenoles  cannot  be  contracted,  as  some- 
times alleged, — or  we  should  not  sec  the  capillary  pulse» — yet  pallor  and 
some  falling  olf  in  flesh  mark  another  distinction  between  aortic  itisufh- 
eiency  and  mitral  disease,  in  which  the  face  is  congested  ;  and  emaciation, 
if  present,  may  he  concealed  by  venous  turgesccnce  or  arterial  ledcma. 
^kl  long  as  dilatation  of  the  left  ventricle  is  compen^iteil  by  hypertrophy, 
aa  long  as  the  ciirdiomotive  force  keeps  up,  there  is  practically  no  anasarca 
or  ascites.  Filling  of  the  pleural  cavities,  swollen  legs,  albuminuria  indi- 
cate a  slackening  ventricle  and  increasing  residual  blood  ;  the  heart  is 
entering  ujxin  that  final  pha^e  of  demolition  which  has  lieen  desciihed 
under  the  diseases  of  the  myoeardium»  and  must  not  detain  us  here, 

Iifspiruhrtj  jfy^<;/«.— While  the  mitral  orifice  and  the  myocardium  are 
sound  the  piiimonary  circulation  is  protected.  It  is  in  the  final  stage  of 
a  shattereil  heart  that  the  bases  of  the  hmgs  begin  to  fill.  These  changea 
often  appear  before  there  is  definite  evidence  of  mitral  insufficiency^ — at 
any  rate  before  a  murmur  is  generated,  and  even  before  the  extension 
of  dulness  over  the  right  ventricle.  As  the  ventricle  is  distended  the 
papillary  muscles  may  fall  relatively  short ;  or  in  some  other  of  many 
ways  the  mitral  machinery  may  be  deranged :  yet  even  with  a  competent 
mitral  valve,  as  the  residual  blood  in  the  left  ventricle  Iwjcomes  more  and 
more,  and  the  regurgitations  perhaps  larger  tand  larger,  the  arterial  liead 
will  dam  l«ick  the  venous.  When  a  murmur  of  mitral  regurgitation  ap- 
pears  the  end  is  not  far  off ;  and  therewith  the  case  travels  out  of  my 
sphere. 

Dyspnoea  is  scarcely  to  be  called  a  prominent  symptom  till  this  last 
stage  is  reached.  The  dyspnoea  of  the  earlier  stages  is  rather  an  inex> 
pliejible  perturbitioii  which  the  patient  himself  can  hardly  describe,  and 
which,  if  an  exact  person,  he  usually  declines  to  call  shortness  of  breath  : 
he  speiiks  of  it  rather  as  a  sense  of  oppression  wdiich  impels  him  to  sit  up  ; 
it  jjiu  takes  of  the  nature  of  angina.  Nay»  often,  as  in  angina,  he  may 
evade  a  strong  inspiratory  effort.  At  tinier,  however,  and  in  later  ]>hases 
of  the  disease,  the  patient  may  be  seized  with  *'  cardiac  asthma,"  when  the 
gasping  and  shortness  of  breath  are  distressing.  Still,  this  is  not  quite 
the  panting  of  mitral  disease :  the  excursions  of  the  chest  are  less  con- 
spicuous, and  have  more  of  a  nervous  or  s|msmodic  ehaiacter.  It  may 
be  a  c^^dl  of  the  bodily  tissues  upon  the  heart  for  more  b!oo«l,  a  call  not 
so  much  for  the  '^respiratory  pump"  as  for  more  driving  power  ;  or,  again, 
it  may  have  a  toxic  origin.  If  expiration  becomes  audible  a  little  distance 
away,  and  both  inspiration  and  expiration  assume  a  tid>ular  quality, 
such  as  horsemen  call  ** roaring"  or  **  whistling,*'  then,  however  slight  this 
may  lie,  the  trachea  is  so  far  constricted  by  a  dilating  aorta. 

Cough  is  often  present — generally  intleed— and  may  be  an  intolerable 
evil.  This  cough,  when  it  does  not  spring  from  incidenud  causes,  is  due 
to  pressure  of  the  dilated  aortii,  either  directly  upon  the  trachea,  or 
upon   the  laryngeal   nerves.     Unless  there  be  some  contingent  catarrh 
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there  is  no  expectoration,  or  no  more  than  is  hawked  uj 
cough.  In  cases  of  considerable  dilatation  of  the  aorta  the  cc 
be  of  frightful  severity.  One  patient  of  mine,  when  he  felt 
coming  upon  him,  used  to  throw  himself  on  his  Linds  and  \ 
such  sufferers  will  anchor  themselves  to  bed  or  table  to  mit 
racking  of  it. 

Spkygmographic  signs.  —  The  ordinary  tracings  which  sn 
books  and  essays  are  of  little  worth.  The  more  valuable  c 
as  those  of  Mahomed,  Galabin,  Riegel,  Lorain,  and  others 
some  points  of  interest.  Hundreds  of  tracinirs  are  publish 
prove  no  more  than  the  inadequacy  of  the  sphygmograph  t 
the  finer  components  of  the  aberrant  pulse.  It  is  charact 
the  tracings  in  aortic  insufficiency  to  show  a  hook  or  "cr< 
the  summit  of  the  percussion  wave  which,  in  aortic  regi 
with  a  strong  ventricle  and  little  or  no  aortic  obstructic 
course  very  high.  The  sharp  return  of  this  "  hook "  is  said  t 
the  rapid  arterial  recoil ;  but  to  my  eye,  like  many  other  sucl 
it  exhibits  nothing  more  than  the  inertia  of  the  lever.  Not 
waves  due  to  this  cause  are  too  often  interpreted  as  records  c 
that  secondary  vascular  wave.  After  a  sharp  fall  of  the  lever 
regurgitation,  or  in  other  states  in  which  arterial  resistanc 
a  second  wave  of  inertia  may  also  be  seen,  and  even  a  thi 
a  tracing  recently  published  and  elaborately  explained.  Su< 
mean  nothing  more  than  the  bouncings  of  the  long  and  li; 
after  strong  percussion.  It  is  remarkable  that  the  dicrotic  w; 
persists  (Fig.  60,  p.  937).  Now  if  the  dicrotic  wave  be  due  tc 
the  aorta,  we  might  expect  that  when  the  bottom  of  this 
knocked  out  this  recoil  would  be  prevented ;  but  this  is  by  i 
always  the  case.  Dr.  Samways  urges  that  the  dicrotic  wave  : 
the  longitudinal  recoil  (shortening)  of  the  fii*st  part  of  the  a< 
may  possibly  explain  the  persistence  of  the  wave  under  the  eirci 
we  are  considering  in  any  case  stenosis  would  promote  it. 
probable  that  as  regurgitation  increases  the  dicrotic  wave 
obliterated ;  but  it  does  not  appear  that  this  indication  has  any  i 
prognostic  value.  The  presence  of  more  or  less  stenosis  migh 
cated  by  an  anacrotic  wave  in  the  tracing.  It  is  difficult  to  c 
precise  conclusions  from  the  sphygmograph  as  to  degrees  of  a 
the  tendency  in  such  cases  is,  of  course,  to  a  broader-topped  wa 
sphygmometers  of  Hill  and  Barnard  and  of  Dr.  George  Oliver  se 
to  take  a  practical  shape,  and,  if  so,  mechanical  aids  of  great  ^ 
be  placed  at  our  service.  By  such  means  many  difficult  probl 
obscure,  ^vill  be  made  clearer  to  us. 

Diagnosis. — Much  has  been  already  said  indirectly  in  thij 
In  cases  of  uncertain  diastolic  murmur  the  absence  of  thrill  c 
tribution  about  the  base,  the  absence,  in  the  earlier  stages,  of 
first  sound  of  mitral  stenosis,  of  reduplicated  sounds,  of  eviden 
of  pressure  in  the  pulmonary  circulation,  and  constancy  of  mi 
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changes  of  position,  will  indicate  that  if  thero  bo  a  mnrmiir  in  the  fttitral 
area  aUo»  it  is  but  the  flapping  of  the  upper  limb  of  this  valve  (Potajn 
and  Sansom),  I  repeat  that  in  following  a  murmur  from  apex  to  base, 
it  may  not  only  go  undergromid  for  a  spice,  but  also  may  emerge  with 
a  change  of  ijii-ility  ;  and  that  nui rmurs  of  anrtic  regurgitation  may  be 
exeooijitigiy  distant  or  faints  may  frecpient  strange  quarters  of  the  cardiac 
area,  and  may  bo  inaudible  at  the  aortic  cartilage.  In  the  !a«t  stage 
the  failing  EystoHc  sound  is  as  short  as  in  mitral  stenosis,  and  the  liver 
enlarges  and  hardens.  The  jerking  of  the  arteries  too  may  then  subside, 
and  the  cfise  becomes  virtually  mitral.  Durozieza  sign  may  be  useful, 
but  is  hart)  to  mak»j  out  in  an  o'demaloiis  thigh. 

In  a  patient,  whom  I  s;iw  but  once,  I  hid  some  hesitation  at  first  in 
deciding  wheihcr  a  cliafing  diabolic  sound  at  the  base  were  due  to  aortic 
regurgitation  or  to  the  pericaixlitis  of  chronic  renal  disease.  A  study  of 
the  whole  case,  however,  left  no  doubt  of  the  latter  interpretation. 

Prognosis.^Tbe  course  of  aortic  regurgitation  is  towards  death.  As 
in  all  heart  disetises  the  main  factors  in  prognosis  are  four :  the  ago  of 
the  patient,  his  calling  and  habit  of  body,  the  feind  of  lesion,  ami  the  degree 
of  lesion.  An  accurate  knowledge  of  the  histor\'  of  the  patient  and  of 
his  symptoms  is  very  importantj  but  it  is  not  always  to  be  had.  I  have 
a  difliculty  in  recalling  cases  of  mere  aortic  regurgitation  in  children; 
such  cases,  if  rheumatic,  have  no  doubt  a  long  average  BurvivaL  A 
deformed  valve  segment  raiist  in  all  cases  be  a  strained  segment,  and 
meet  for  chronic  inflammatory  and  atheromatous  degenerations.  A  clean 
rent  in  a  healthy  valve  segment  should  be  a  less  destructive  process 
than  a  lesion  of  equal  degree  due  to  atheroma  \  it  is  said  that  a  clean 
rent  in  an  aortic  cusp  has  been  known  to  heal.  As  age  advances  the 
prospects  of  the  duration  of  life  grow  less  and  less ;  the  lesions  may  be 
worse  in  kind,  certainly  adaptation  is  less  ready.  In  atheroma  aortic 
regurgitation  signifies  not  only  progressive  disintegration,  but  also  an 
acceleratifig  rate  of  it,  and  prognosis  is  graver  with  regurgitation  than 
with  obstruction  :  aortic  direct  murmurs  being,  as  I  have  already  said,  the 
ordinary  feature  of  atheroma,  regurgitant  murmurs  the  extraordinary. 
Death  may  suddenly  intervene  in  the  period  of  latency,  primary  or 
secondary,  but  the  period  is  one  of  comparative  safety  ;  when  the  attention 
of  the  physician  is  drawn  to  the  disease  by  complaints  of  retrosternal 
oppression  or  of  uneasiness  on  ascents,  the  stage  of  dissolution  has 
begun  ;  whether  the  origin  of  the  mischief  he  in  old  or  young,  in  strain, 
rheumatism,  or  atheroma  ;  though  in  this  last  kind  dissolution  may  be 
more  rapid.  In  sti-ain  such  sensations  may  be  felt  at  first  before  re- 
adaptations  of  cjirdiomoti\'e  functions  have  become  established  ;  but  if  the 
patient's  life  is  to  be  a  comparatively  good  one  they  should  pass  otf  for 
some  years,  as  the  reserve  capacity  of  the  heart  comes  into  play  (seeondary 
latency).  The  patient  may  go  about  his  work  again  in  ignorance  of  the 
fatal  lift ;  yet,  when  he  is  brought  up»  sooner  or  later,  by  some  uneasiness 
about  the  heart,  he  does  not  forget  to  tell  the  physician  how  that  on  a 
certain  occasion  of  eflbrt  he  felt  a  strange  and  distressing  sensation  in 
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the  heart.     This  event  may  have  been  five  years  before ;    bi 
it  is  not  more  than  two  or  three,  and  may  be  much  less. 

The  duration  of  the  latent  period — primary  or  secondary- 
more  on  the  degree  of  insufficiency  than  on  the  sound ne^ 
cardio-arterial  system :  for,  unless  it  be  in  the  case  of  syphilis 
undermined  by  atheroma  are  withdrawing  on  account  of  virtual 
heavy  work ;  and  if  in  older  men  the  conditions  of  nutrition  m, 
favourable,  those  of  labour  are  less  exacting.  If,  however 
occur  in  a  man  whose  arteries  are  degenerate, 'the  latent  perio< 
brief.  In  such  a  case,  recently  under  my  care,  the  consequent  \ 
of  disease  never  receded  at  all.  When  we  turn  from  ruptu 
sufficiency  gradually  established,  we  find,  as  I  have  already  said 
literary  a  view  of  the  matter  is  taken  by  many  writers,  especiai 
division  of  chronic  aortic  disease  into  the  cardiac  and  the  cardi 
A  long  survival  is  not  unusual  in  cases  of  general  cardio-arterii 
in  elderl}'^  persons,  while  on  the  other  hand  "young  cases" 
poorly,  and  last  for  a  briefer  span  than  we  had  antici])ate< 
the  duration  of  a  heart  mafmed  by  aortic  insufficiency  may  Ik 
as  short  in  young  persons  as  in  the  old  and  atheromatous 
granted  in  respect  of  younger  subjects  in  whom  the  invasion  o; 
is  unchecked ;  it  is  not  usually  admitted  of  rheumatic  disease 
this  process  consists  in  a  proliferative  fibrosis  which,  as  opposes 
"replacement  fibrosis,"  too  often  has  ruthless  cicatricial  cons 
Healthy  as,  apart  from  the  local  disease,  the  heart  and  arte 
otherwise  be,  the  progress  of  such  cases  is  often  inexon 
were  paradoxical  to  say  that  the  outlook  may  occasionally  1 
in  cardio-arterial  atheroma,  but  the  part  may  not  be  far  : 
whole  truth.  I  have  said  that  the  capacity  in  elderly  perse 
fairly  sound  hypertrophy  of  the  left  ventricle  is  usually  much  un 
even  in  the  presence  of  dilatation  of  the  aorta,  and  of  stiff  vessels, 
machine  with  a  fair  muscle  at  its  centre  may  last  many 
unless  one  or  other  coronary  artery  be  blocked ;  or  miliary  a 
form  on  the  cerebral  arteries.  Let  sanguine  prophets  say  w 
may,  ten  years  is  a  long  time  in  any  case  of  aortic  insu 
and,  given  equal  degrees  of  insufficiency,  I  would  not  despair  < 
res|)ite  in  temperate  and  tranquil  elders,  until  they  "  be  \ 
gathered,  not  harshly  plucked,  for  death  mature."  Every  p 
experience  must  remind  him  that  to  be  "  harshly  plucked  "  is 
fate  of  the  older  of  these  patients  only  ;  of  young  men  who  die  i 
no  small  tale  die  of  aortic  insufficiency ;  and  to  die  of  s\'nc 
a  sound  or  fairly  sound  heart  muscle  happens  to  old  as  w 
young  patients.  To  say  that  the  disease  in  the  cardio-arteria 
"  progressive,"  and  in  the  rheumatic  or  strain  cases  not  necessarily 
academic  a  distinction,  and  untrue  even  as  that :  aortic  insufl 
always  "progressive,"  even  if  the  local  disease  is  not.  If  the 
be  asserted  it  is  because  observers  are  in  a  state  of  reactio 
the  black  prognosis  of  all  and  any  heart  disease  which  prevail* 
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our  fiithers ;  now  we  are  in  the  opjiosite  extreme,  and  are  Ijuoying 
up  our  patients  with  too  cnnJc  a  hope.  8ome  young  patients  die  un- 
expectedly soon,  some  old  ones  Jive  beyond  expectation.  Mitral  in- 
siiiKcicncy  is  the  only  heart  disease  which,  under  favouni.l>le  circumstances, 
<jnn  be  nursed  to  an  indefinite  duration.  I  have  now  undir  my  occasional 
observation  poisons  etiil  loitding  useful  and  active  lives  who  have 
lived  a  quiirt^r  of  a  centiuy  and  more  with  mitral  regurgitation  ;  but 
I  cannot  remember  the  survival  of  any  ]>atitnt  with  aortic  regnrgita* 
tion  for  fifteen.  If  the  patient,  whether  in  a  palace  or  in  a  workhouset 
bo  a  man  of  easy  circumstances  and  tranquil  occupitions,  he  has  the 
greater  chance  of  survival.  Care  or  worry,  bustle  or  toil  will  kill  him. 
There  are  men  of  such  a  temperament  that  they  cannot  ftjnm  sedate 
habits :  recklessly,  as  it  seems  to  the  doctor^  they  skip  up  stairs  two  at  a 
time;  they  putf  after  trains;  they  climb  over  live-barred  gates;  they 
bounce  up  from  deep  sleep  to  pass  water,  and  so  forth  :  they  do  not  mean 
to  r-un  these  risks,  but  such  ia  their  incorrigible  temperament  With  sucli 
persons  discipline  must  lie  attained  by  spending  day  after  day  in 
drill,  in  gaining  selfeontrol,  in  repressing  volatility.  In  this  precaution 
there  is  nothing  false  to  a  man  s  best  self ;  it  is  the  way  to  get  the  most 
work  out  of  himself  before  he  dies.  Persona  in  toilsome  callings  must 
change  them ;  and  spend  the  perhaps  no  less  useful  remnant  of  their 
days  in  some  easier  duties.  Due  vigilance  may  be  exercised  without  the 
encouragement  of  bypoehondria  ;  as  some  one  well  put  the  rule  :  find  out 
what  you  can  do,  and  do  it ;  find  out  what  j  ou  cannot  do,  ^nrl  never  do  it. 
The  condititnis  of  survival  are  more  favoiiralde  in  women  than  in  men. 

The  big  ventricle,  efhcient  as  it  is,  raeks  the  machine  from  the  iK^gin- 
ning  ;  the  aorta,  being  of  elastic  tissue  and  not  of  muscle,  suflers  under 
the  thrust,  and  the  meiins  of  the  heart's  nutrititvn,  instead  of  increasing 
as  demand  requires,  are  gradually  sapjied.  The  watchful  physician  may 
then  note  that  muscular  effort  no  longer  raises,  but  even  reduces  the 
blooil-i>ressnre^ — a  bad  sign  itideed. 

Anginoso  jxuns  are  always  menacing  in  regurgitation,  yet  even  they 
may  be  kept  at  \ysiY  by  the  nitrites,  it  may  be  for  a  year  or  two ;  but 
the  respite  is  a  life  of  troublous  days — a  life  of  piiin,  of  slavery  to 
drugs,  of  bitter  physical  and  mental  adversity.  Anginose  pains  seem 
to  signify  less  imminent  danger  in  women  than  in  men,  although  in 
men  they  are  more  common  \  this,  if  tnte,  may  depend  on  the  greater 
docility  of  women  under  treatment.  Sometimes  angina  appears  only  for 
a  timOj  with  a  pusk  of  aortitis. 

Iti  insufhciency  de^^th  is  not  always  sudden  ;  some  patients  drink 
the  cup  to  the  dregs  ;  life  is  protnictcd  from  phase  to  phase  of  cardiac 
disorganisation.  Usually,  however,  the  thread  of  life  is  snapped  before 
involution  is  complete,  befoie  these  later  stages  of  cardiac  dilaUtion  and 
rise  of  venous  pressure  are  accomplished.  Such  patients  sometimes 
die  of  asystole,  far  more  frequently  they  die  of  syncope:  the  heart,  not 
yet  quite  played  out,  comes  to  a  sudden  stop,  ()rohal»lv  under  some  reflex 
interference.      Although   then  the  signs  of  cardiac  dilapidation  will  be 
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noted  with  apprehension,  gradual  dissolution  is  often  avoids 
seeming  caprice  death  cuts  the  thread  after  rather  too  good  a 
quick  step  into  a  railway  carriage,  or  a  start  up  from  bed  ;  or  « 
bolt  may  be  mercifully  drawn  during  sleep,  and  the  last  year 
a  life  may  be  happy  even  in  the  ending  of  it ;  for  as  Bacon  says 
times  death  passeth  with  loss  pain  than  the  torture  of  a  limb 
most  vital  parts  are  not  the  quickest  of  sense. "• 

To  enter  into  a  discussion  of  combined  lesions  of  the  he: 
lead  to  repetition  of  the  work  of  other  contributors ;  but  it 
needless  to  say  that  in  every  estimate  of  the  duration  of  life 
insufficiency  the  values  of  the  other  component  parts  of  the  h< 
be  estimated :  such  estimates  are  to  be  found  in  the  chapters 
diseases  of  the  organ.  Again,  it  is  of  the  first  importance  ' 
whether  a  coincident  lesion  elsewhere,  valvnilar  or  muscular, 
r  pendent  or  dependent  on  the  aortic.     It  is  contrary  to  my  expc 

,  assert,  as  many  have  done,  that  coexisting  mitral  regurgitation 

j  in  any  stage  of  aortic  insufficiency,  except  as  a  relief  to  the  aoi 

{  case  of  angina ;  that  moderate  mitral  contraction  may  be  so  \\ 

able.     In  rheumatic  cases,  aortic  disease  usually  means  a  more 
cardiac  damage,  and  in  this  respect  again  the  prognosis  is  worse 
•  than  in  mitral  insufficiency. 

i  That  "  apex  murmurs  "  are  often  mere  aortic  direct  murmu 

said  already.  Loudness  of  murmur,  other  things  being  equal,  \ 
favour  of  sustained  cardiomotive  force,  and,  although  a  murmu 
the  point  of  indistinctness  may  be  consistent  with  slight  or 
injury,  on  the  other  hand  a  murmur  may  wane  with  the  hea 
generates  it.  A  quickening  pulse  is  of  ill  omen  ;  if  not  due  to  t< 
causes,  it  means  a  larger  residuum  at  each  contraction  and 
arteries,  as  tested  by  raising  the  arm.  We  are  told  that  a  fa 
specific  gravity  of  the  blood  is  likewise  of  ill  augury.  If  stenosi 
with  insufficiency  the  peripheral  arteries  will  be  the  less  in  d 
moreover,  in  stenosis  they  contract  upon  their  contents,  in  regu 
they  are  slack.  Increase  of  the  area  of  cardiac  dulness  vertic 
be  a  good  sign ;  its  increase  transversely  is  a  bad  one ;  and, 
generally,  changes  in  the  chambers  are  of  far  more  importai 
changes  in  the  murmurs ;  as  we  have  seen  there  is  an  element  o: 
in  murmurs,  which  may  rise,  fall,  split,  or  perhaps  vanish  for 
without  definite  prognostic  meaning. 

Of  intercurrent  diseases  the  infections  are  the  most  injurious 
effects  upon  the  lame  heart ;  and  of  these  influenza  and  diphtl 
the  most  malignant. 

If  possible  "functional"  perturbations  of  a  transient  kind 
distinguished  from  changes  in  the  myocardium ;  but  to  estimate  l 
of  the  myocardium  in  fairly  stable  cases  of  heart  disease  is  very 
The  results  of  treatment,  especially  in  the  use  of  digitalis,  perh 
give  us  some  hints  of  this  kind.  Arrhythmia,  alteration  of  othei 
diminution  of  urine,  the  appearance  of  albumin  or  hyaline  cast 
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of  remocUcs  previously  olTcctive,  are  of  sinister  meiitiing.  Neglecfc  of 
treatment  until  latt;  in  the  dbeaae  ia  against  the  patient's  prospects; 
the  command  of  skilled  treatment  and  the  means  of  carrying  it  out  are 
in  his  favour. 

Mitral  insufficiency  is  not  infrequently  cured  ;  aortic  never.  Aa  in 
Hermann  Wehers  casc^  though  the  murmur  may  cease,  the  miscliief 
stealthily  advatices,  and  may  bring  down  the  stricken  man  when  lie  least 
expects  it. 

No  error  is  w-orso  than  false  precision  ;  none  more  gratuitous  than 
prophecy :  still  in  human  affairs  we  cannot  get  l>eyond  moral  certainties, 
and  jiatient^  or  their  friends  often  demand  of  us  a  f^iUilile  prediction. 
Given  a  tuo^lemt^  lesion  and  good  conditions  iWthin  and  without,  I  shonld 
say  that  in  a  patient  under  five  and- thirty  years  suH'ering  from  rheumatic, 
syphilitic,  or  trauniatie  aortic  regurgitation,  the  jnospeet  of  life  is  about 
ten  years ;  rarely  more  than  twelve,  save  in  cases  where  the  lesion  is 
nominal  in  degree.  In  persons  over  iifty,  in  whom  the  arteries  arc 
atheromatous,  and  the  aortic  insufficiency  a  later  stage  in  the  work  of 
decay,  three  or  four  years  may  be  expected.  On  the  other  hand^  if 
the  aortic  insulliciency  be  an  early  sign  of  atheroma  about  the  Ixise  of 
the  aorta,  aiifl  the  patient  in  easy  circumstances,  death  may  ho  kept  at 
bay  for  six  or  eight  years.  The  previous  rate  of  change  in  the  individual 
is  of  course  a  most  important  element  in  our  juflgment  in  each  case.  In 
obstmction  alono  the  expectation  is  much  longer.  If  in  aortic  fliseaae, 
even  at  this  later  age,  the  lesion  be  syphilitic,  as  in  a  case  now  under  my 
occasiorml  observation,  the  prospects  are  much  better;  by  careful  treat- 
ment even  ten  yeai-s  may  bo  added  to  the  sum  of  days. 

Ca.ses  of  alleged  reeovery  from  aortic  rcgurgiUiNtion  are  recorded  from 
time  to  time,  I  have  said  what  I  think  of  such  stories  :  the  pitient  was 
not  watched  long  enough ;  murmurs  may  be  evanescent,  not  so  tho 
lesions  they  signify.  No  leas  an  authority  than  Ley  den,  however,  has 
reeorded  such  a  case  of  recovery,  but  after  a  traumatic  lesion  (51). 

Cereljral  embolism  is  prone  to  occur  in  aortic  disease  of  whatever 
kind  ;  pulmonary  apoplexy  occurs,  but  does  not  take  the  place  it  does  in 
mitral  disease,  for  obvious  reasons.  For  an  accoiuit  of  these  events  the 
reader  is  referred  to  tho  chapters  w^hich  deal  with  them. 

Treatment. — Give  your  prognosis  on  the  be^t  suppositions,  treat 
your  patient  on  the  worsL  The  treatment  of  aortic  disease,  and  I  now 
imply  both  kinds  of  it,  falls  into  the  natural  divisions  of  diet,  manage- 
ment, and  drugs.  In  did  we  ha^e  to  look  to  three  points :  to  the 
sympathy  between  the  heart  ami  the  stomiU'h,  to  good  nutrition  of  the 
heartland  to  mnderation  of  its  work.  We  must  avert  indigestion,  and 
administer  nutritious  food  ivithout  either  raising  the  arterial  resistance  or 
increasing  the  hearts  output.  Indistinctly  we  are  aware  that  there  are 
diets  which  promote  arterial  resistance,  and  so  far  as  our  lights  go  we 
must  elude  this  danger.  ^Fany  of  the  elderly  snfTerers  from  aortic  disease 
are  gouty.  In  such  persons  we  should  avoid  all  that  encourages  this 
habit  (vol.  iii.  p.  187).     On  the  other  hand,  to  reduce  the  diet  below  the 
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needs  even  of  a  person  who  can  take  little  bodily  exercise  n 
us  into  the  peril  of  pining  the  diligent  heart;  and  to  excli 
genous  food  in  order  to  avoid  goutiness  may  throw  the  patie 
diet  of  carbohydrates,  a  diet  both  bulky  and  provocative  of 
and  gastric  acidity.  As  indeed  in  gout  itself,  a  careful  mixed 
answer  best ;  and  on  two  points  we  must  especially  insist — c 
tion  of  liquids  during  meals,  and  on  thorough  mfistication  of 
whether  it  be  soft  or  hard.  In  more  than  one  case  I  have  e 
relief  to  follow  fine  chewing  and  the  restriction  of  liquid 
Even  between  meals  it  is  not  well  to  allow  the  patient  to  drinl 
the  blood  -  pressure  can  hardly  thus  be  raised,  as  Huchan 
enormous  quantities  would  be  required  for  such  a  result,  but  t 
of  the  ventricle  may  be  increased,  and  therewith  its  work.  It  i 
needful  to  insist  upon  the  use  of  food  which  is  at  once  easy 
and  worth  digesting ;  at  the  same  time  some  foods  are  indirec 
eating  if  they  are  grateful  to  the  eater,  and  thus  stimulate  the  a 

Alcohol  is  overdone  in  all  heart  diseases.  The  immediate  re] 
sufferer  is  often  considerable,  and  as  a  cardiac  stimulant  in  time  < 
it  is  indispensable.  As  an  ordinary  article  of  the  patient's  con 
its  use  is  not  without  some  drawbacks;  it  disturbs  blood-pr* 
effects  accumulate  more  rapidly  for  harm  in  persons  who  cannot  t 
exercise,  and  the  perpetual  nips,  in  which  too  often  they  are  led  t 
themselves,  directly  induce  those  very  conditions  of  venous  stagn; 
degeneration  of  the  cardiac  muscle  which  we  are  on  our  guard 
On  the  other  hand,  such  patients  are  often  cheered  by  a  litt 
and  water,  a  light  hock  or  some  well-diluted  spirit  with  mea! 
being  strictly  reserved  for  critical  occasions.  If  on  every 
palpitation  or  faintness  the  nurse  is  to  run  for  the  brandy  b 
patient's  state  will  grow  worse  rather  than  better.^ 

In  respect  of  management  it  is  difficult  to  give  general  direct 
no  cases  are  tact  and  experience  more  valuable.  The  young  prd 
must  remember  that  if,  on  the  one  hand,  there  be  a  danger  of  inj 
the  effects  of  a  careless  life,  on  the  other  the  harmful  effects  of  "  v 
arianism"  are  no  less ;  and  the  patient  in  gaining  his  life  may 
We  must  trim  our  treatment  according  to  the  phases  and  pee 
of  the  individual.  Fraentzel  well  says  that  to  know  that  one  \ 
disease  may  be  more  mischievous  than  the  disease  itself.  Let  you 
understand  that  he  has  a  weak  heart,  and  that  he  must  rigidly 
your  rules  of  life,  but  not  otherwise  fa«h  himself ;  and  to  some 
and  trustworthy  friend  of  his  tell  the  whole  truth  and  the  risk  o 
death  if  such  there  be ;  that  like  other  wise  men  the  patient  n 
his  affairs  in  order. 

In  the  matter  of  exercise  often  lies  the  decision  whether  th< 
be  allowed  to  follow  his  calling.     If  the  occupation  be  one  of  i 

*  In  his  work  on  *'  Senile  Heart "  the  veteran  physician  Dr.  Balfonr  gives 
directions  for  treatment  of  heart  disease,  and  at  greater  length  than  it  is  possibh 
givj  in  thia  place. 


// 
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labour  the  pjitient  cannot  but  leave  it ;  a  working-man  must  seek  some 
quieter  means  of  subsistence,  as  a  careukcr  or  the  like.  A  sportsman 
must  contract  the  field  of  hia  pastimes :  tlie  siilmon  rod  must  give  way  to 
the  lighter  engine  of  the  trouMisher ;  crkket  to  golf:  the  mours  must  be 
forsjiken  for  the  stiilihle  and  the  covert,  and  the  hunter  exchanged  for 
the  nag.  Cycling  is  by  no  means  an  unfit  recreation  for  the  subject  of 
heart  disease »  in  its  earlier  stages ;  if  so  b^o  that  he  is  already  a  good 
rider,  and  will  ride  circmnspectly.  Whiitever  pursuit;  be  a<lmittcd,  and 
much  will  depend  ou  the  degree  of  ineapacity,  one  caution  must  be 
remembered  on  all  occasions,  namely,  that  al though  the  sense  of  oppres- 
sion which  checks  exertion  can  bo  *'woi'ked  offV  utdcss  very  severe,  by 
perseverance*  it  is  a  grievous  error  thus  to  persevere.  It  seems  then  that 
the  heart  floes  not  so  much  pull  itself  together,  as  become  lihmted  to  the 
persistent  fltrain.  The  cry  of  the  buidened  heart  must  never  bo  dis- 
regarded- And  yet  again  while  wo  oHbr  this  necessary  caution  we 
shall  not  forget  that  perpetual  timidity  is  even  worse  for  tlie  patient 
than  occasional  indiscretion.  So  long  as  he  lives  let  him  livo^  bo  far 
as  may  be,  the  life  of  a  good  citizen.  Above  all  do  not  let  him  mope,  or 
l>ecome  entirely  possessed  by  the  lilind  and  ignoble  desire  of  the  mere 
prolongation  of  days.  We  who  have  to  minister  too  often  to  these 
unprotitable  uses  of  the  world,  can  proudly  point  to  men,  great  examples 
in  our  own  profession,  who  showed  us  how  to  live  most  nobly  when 
death  was  treading  in  their  footsteps.  The  physician  who  inspires 
moral  hejdth  into  his  piitient  brings  comfort  also  to  his  kiody. 

IhuffA — ^During  the  latent  j^teriod  of  aortic  regurgitation  those  drugs 
only  will  be  required  which  are  of  service  in  common  ailments;  specific 
remedies  are  rarely  necessary.  In  C4ise  of  acute  onsets  such  as  rupture  of 
an  aortic  cusp,  the  measures  described  already  under  the  heads  of  manage- 
ment and  diet  may  be  all  that  is  recpiired.  Hearken,  let  us  say  again, 
to  the  cry  of  the  burdened  heart ;  no  hypertro|»hy  can  go  forward 
while  the  organ  is  cmliarrassetl.  Under  the  unwonted  stress  it  mi\y  be 
necessjirv,  while  the  heart  is  pulling  itself  together,  to  put  the  patient  to 
bed  until  the  heart  bis  begun  to  turn  its  reserve  capicify  into  the  statical 
condition  of  hypertrophy.  As  this  is  attained  the  patient  will  return  gradu- 
ally to  the  ordinary  habits  of  life.  I  have  not  found  digitaHs  of  great 
service  in  this  stage.  On  the  contrary,  gentle  mercurials,  gentle  sahnes, 
a  little  potas^sium  iocHde — means  which  reduce  Ijloml- pressure — are  more 
helpful-  In  this  stage  too  much  caie  cannot  bo  given  to  save  the  work 
of  the  heart  in  all  directions,  whether  of  muscular  work,  of  the  digestive 
and  other  organic  functions,  of  cerebral  atul  emotional  activity.  When 
this  stage  is  passed,  and  something  like  compensation  established,  the 
jMitient  will  lictakc  himself  to  moderated  exercise  and  a  more  brncing 
moral  life.  If  during  the  early  period  there  be  intercurrent  times  of 
strain,  due  either  to  indiscretion  or  to  some  fluctuations  of  inner  health, 
intervals  of  more  or  less  seclusion  will  again  be  enjoined,  and  the  above 
indf  cat  ions  repeatetl.  The  best  all-round  medicine  for  heart  disease  in 
these  phases  is  blue  pill. 
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In  preparing  this  section  I  saw  before  me  the  duty  of  readir 
multitudinous  arguments  which  have  been  written  upon  the  use 
in  aortic  insufficiency,  a  grievous  prospect :  this  intention  I  1 
up.  After  all  that  is  written,  the  subject  lies  in  a  good  deal 
logical  obscurity,  and  it  is  best  for  the  present  that  each  obser 
give  the  results  of  his  own  impressions  as  simply  as  possible, 
its  use  in  aortic  insufficiency  we  have  the  eminent  authority  of 
in  favour  of  its  use  that  of  Balfour. 

Let  me  repeat  that  if  the  excised  heart  of  a  small  animal  bo  i 
to  a  pressure  bottle,  that  pressure  can  be  increased  gradually, 
seen  that  with  each  increment  of  pressure  the  base  line  of  the  car 
curve  will  fall ;  the  ventricle  dilates.  Why  does  not  the  vont 
cases,  in  health  or  in  disease,  dilate  to  its  extreme  limits  at  once 
of  its  "  tone  " ;  probably  also  because  of  the  well-known  react 
"loaded  muscle."  A  loaded  muscle,  although  prevented  from 
lever  so  high  as  before  loading,  contracts  more  strongly.  Fc 
know  of  tone,  a  property  of  the  highest  imp>ortance  in  cardiac 
we  are  largely  indebted  to  Dr.  Gaskell.  My  own  view  is  t 
property  of  tone  be  fundamentally  one  with  that  of  contr 
has  become  so  far  differentiated  from  it  that  the  two  virtues  n 
cussed  separately.  Tone  we  may  define  as  that  property  in  he 
or  other  hollow  viscus  which  preserves  the  mean  diameter  of 
contraction  as  that  which  enables  the  organ,  nevertheless,  to  obe 
and  to  perform  particular  acts.  The  vermicular  movements  of 
and  of  an  arteriole  are  due  to  the  quality  of  contractility  ; 
preserves  their  mean  diameters  in  spite  of  distension  or  c< 
Were  it  not  for  tone  a  hollow  organ,  often  subject  to  extravagant 
would  be  strained  and  perhaps  ruptured.  In  the  heart  it  is  t 
does  much,  if  not  all,  to  prevent  loss  of  form  under  the  great 
of  internal  pressure. 

In  the  year  1868,  when  Dr.  Milner  Fothergill  was  th< 
medical  officer  to  the  Leeds  Dispensary,  I  placed  a  large  col 
cases  of  heart  strain  under  his  superintendence,  and  in  ord 
our  remedies  for  these  patients,  we  carried  out  together  a 
experiments  on  digitalis,  which  Fothergill  afterwards  publisl: 
Jacksonian  Essay.  We  demonstrated  the  effects  of  digitalis  on 
of  frogs  and  small  mammals,  effects  which  are  now  too  well 
need  narration  here.  Suffice  it  to  say  that  the  chief  effect  is  a 
of  tone,  which  may  be  pushed  to  a  degree  inconsistent  \*'ii 
function.  When  a  solution  of  digitalis  is  dropped  on  a  frog's 
see  an  increment  not  of  contraction  but  of  tone.  The  h 
on  contracting  Avith  a  smaller  and  smaller  volume  till  for  lack 
the  animal  is  moribund  ;  when  other  variations,  such  as  fibril  la 
tion,  may  supervene.  In  aortic  insufficiency,  the  regurgitant  st 
not  exactly  "  impinge  upon  the  inner  wall  of  the  ventricle  at 
of  relaxation,"  for  it  can  scarcely  be  said  that  the  ventricle  is  " 
the  mischief  is  that  the  pressure  is  abnormally  increased  at  i 
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when  the  muscle  is  at  the  di&advantiige  of  greater  cubic  capacity,  and 
when  the  direction  of  motion  is  with  the  regurgitant  stream.  The 
** loading"  indeed,  i!  not  excessive,  stimulates  the  organ  to  etronger 
contraction  (reserve  capacity),  and  this  dynamical  reinforcement  hecomea 
fltatiual  as  hypertrophy.  The  same  process  being  repeated  again  and 
agjiin,  the  heart  attains  the  huge  (Hmensions  with  which  we  are  familiar ; 
and  \\\  the  muscle  itself  there  may  be  no  limit  to  such  increase,  the 
limit  being  imposed  by  the  scale  of  the  associated  structures.  Were 
tone  absolute,  there  would  he  no  dilatation  ;  hypertrophy  alone  would 
tiike  phice,  and  the  output  would  be  too  small ;  on  the  other  hand^  if,  as 
in  chronic  strain,  the  tone  is  overborne  little  by  Uttle,  dilatation  ultimately 
soon  surpasses  hypertrophy. 

Tone^  then,  is  the  qimlity  to  be  watched  and  supported  ;  and  in 
digitalis  we  have  a  means  of  intensifying  tone,  of  moderating  distensiljility. 
Now  tone,  like  any  other  quality  in  excess,  may  be  injurious,  and  the 
output  of  the  constringed  ventricle  may  fall  short  of  the  demands  of 
the  system.  That  the  residual  blood  should  become  less  and  less  after 
each  contraction,  and  possibly  vanish,  is  good  ;  but  if  the  shrinkage  of 
volume  goes  on  farther,  the  output  may  fall  farther  below  the  ncefls  of  the 
system  than  it  did  in  the  c^^sc  of  excessive  residuum.  On  the  body  the 
result  is  practically  the  same.  Hence  one  chief  reason  why  digiuilig 
should  be  used  with  es]>eeiai  precautions  is  lest  diminished  capacity  come 
to  the  same  thing  as  asystole.  Again,  when  the  muscle  falls  into 
degeneration  digitalis  seems  to  have  other  injurious  actions,  the  nature 
of  which  is  oliscure.  We  cannot  get  fatty  hearts  of  frogs  for  experiment. 
It  would  apfiear  that  digitalis  acts  not  oidy  on  the  tone  of  the  cardio- 
arterial  muscular  coat,  but  also  on  the  vagus.  In  tachycarilia,  and  other 
conditions  of  rapid  pulse,  digitalis  by  giving  tone  to  the  arterial  system 
often  causes  diuresis  without  reducing  pulsC'rate — without,  that  is,  being 
able  to  get  a  hold  on  the  vagus.  Conversely  in  a  degenerated  heart  digi- 
talis often  seems  to  stimulate  vagus 
action  while  tone  is  failing ;  then  we 
get  slowing^  coupled  beats  or  inter- 
mittence  of  the  heart  without  diuresis 
(Fig.  61).  Indeed  the  vagus  inter- 
ference by  slackening  such  a  heart 
may  conspire  to  its  fuither  dilata- 
tion with  increase  of  residual  blofMl.  pm.  eit-^Aortie  rneotapetenee  with  bigBmiDai 
This  perilous  result  of  digiulis  is  but  ^^xl)^^  ^  ^^^"""^  ""^  «iisiuua.  <Onbftm 
too  well  known   to  us  not  only  in 

aortic  regurgitation,  but  also  in  other  kinds  of  failing  left  ventricle. 
If,  then,  diuresis  do  not  soon  appear,  the  drug  must  be  sti>pped  and  a  lit  lie 
alcohol  substituted  for  it.  So  long  as  the  cardiac  muscle  is  in  fair  condi- 
tion, the  working  of  digitalis  counteracts  the  distension  of  the  left  ven- 
tricle and  lessens  the  vohimo  of  residual  blood,  an  aid  too  valuable  to 
neglect  if  contingent  dangers,  such  as  an  undue  reduction  of  output, 
vagus  meddling,  or  oppression  of  degenerate  muscle,  can  be  avoided. 

VOL.  V  3  g 
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If  we  can  use  the  drug  so  far  as  to  pull  the  heart  togeth< 
constricting  its  cavity  or  arousing  the  vagus  too  much,  we 
ground  so  long  as  the  muscle  is  sound.  Now  we  find,  prolong) 
or  not,  that  in  practice  digitalis,  used  with  discretion  so  a 
the  heart  and  not  to  string  it  up  too  tight,  is  indeed  the  i 
able  weapon  in  our  armoiu'y  while  the  cardiac  muscle  is  soi 
advent  of  degeneration  of  the  muscle  cannot  well  be  detecte 
administering  the  drug  experimentally  in  single  doses,  say  in  c 
10  minims  of  the  tincture  once  every  second  day,  taking  tl 
urine  as  our  guide.  As  to  the  "  prolongation  of  diastole,"  ir 
propulsion  is  better,  refluence  is  less ;  in  so  far  as  the  ventrici 
is  less,  residual  blood  is  less ;  moreover,  the  pause  is  not  all 
stole ;  diuing  it  the  pressures  in  aorta  and  ventricle  approxi 
during  the  later  part  of  it  are  indifferent,  or  even  reversed 
acceleration  of  the  blood  is  almost  entirely  an  abbreviation  c 
stole,  yet  acceleration  is  not  a  help  to  the  heart,  but  a  sign  of  it 
The  organ  is  then  dependent  for  its  integrity  on  its  tone,  an 
have  seen,  by  digitalis  the  residual  blood  may  be  reducible  bj 
constriction  of  the  ventricle,  the  abnormal  pressure  at  the  fir 
the  diastole,  when  it  is  highest,  tells  upon  the  walls  at  a  momc 
cubic  capacity,  and  at  a  moment  of  greater  resistance.  In 
the  ventricle  dilates,  the  output,  other  things  being  equal,  rei 
stant,  and  the  mass  of  residual  blood  increases ;  if  by  digitalis 
be  enhanced,  output  and  contraction  volume  will  approximate  ] 
What  are,  then,  the  rules  for  the  administration  of  digitali 
insufficiency  1  No  one  would  give  digitalis  when  a  big  heart  i 
ing  along  its  course  and  the  arteries  bounding  under  its  pulse 
the  left  ventricle  be  relatively  too  capacious,  and  the  apex  bes 
diffused,  put  the  patient  to  rest  with  his  feet  up,  so  as  to  dimii 
pressure ;  and  put  him  on  tender  meats,  avoiding  much  carbohi 
much  liquid.  Gentle  deobstruents  will  probably  be  required  als* 
under  these  means  the  symptoms  and  signs  of  dilatation  coi 
minister  one  dose  of  digitalis,  and  if  it  is  at  least  harmless,  ; 
another  twenty-four  hours  later,  noting  the  rate  and  rhythm  oi 
and  the  volume  of  the  urine ;  thus  watchfully  a  safe  judgmei 
made  as  to  the  further  use  of  the  drug.  Although  a  pulse  ov< 
suggest,  it  does  not  dictate  the  use  of  digitalis ;  some  evidence  of 
is  required ;  on  the  other  hand,  it  can  rarely  or  never  be  w€ 
digitalis  if  the  pulse  be  at  or  below  75.  I  have  a  prepo8sessi< 
digitalis  in  any  case  in  which  the  heart  intermits :  it  may  be 
justifiable  to  give  it  in  cases  in  which  the  intermission  is  but  a  si 
element  in  a  rhythm  otherwise  quick  and  irregular ;  but  if  inter 
the  sole  or  a  leading  feature  the  drug  is  better  avoided.  If  in  h 
the  right  side  of  the  heart  seem  disturbed,  digitalis  can  rarelj 
wise  than  helpful.  In  such  cases,  indeed,  we  do  not  look  toe 
to  murmurs  or  even  to  valves;  we  watch  the  apex  beat^  tl 
cardiac  dulness  and  the  volume  of  the  urine. 


Perhaps  di^itiilis  is  least  needed  m  aortic  stenosis ;  yet  even  in  this 
malady,  if  the  stenosis  ha  constAut  or  incretising,  and  the  heart  yielding, 
it  may  he  necessary  to  introduce  it  occasionally,  remembering,  however, 
thfit,  if  the  obstacle  in  front  be  very  great,  to  spur  on  the  heart  is  to 
ride  for  a  fali. 

The  preparations  of  digitalis  are  so  many,  and  the  ad^•antilges  and 
the  drawbacks  of  this  and  that  are  so  many,  that  I  mnst  refer  the  reader 
to  works  on  phanuacology  for  full  discussion  of  these  very  practical 
points.  In  a  case  to  which  I  was  called  in  consultation  three  or  four 
years  ago,  Nativelle'a  gi-anules  were  nsed  by  the  me<lical  man  in  charge 
of  the  case,  one  of  dilated  heart ;  these  proved  so  helpfnl  that  I  have 
prescribed  them  occasionally  since  that  time,  and  certairdy  can  confirm 
my  friend  8  good  opinion  of  the  prepamtion.  I  see  Dr,  B^ilfour  also  uses 
these  granules,  or  a  syrup  made  by  Nativello,  I  believe  in  the  "cumu- 
lative action  "  of  digitalis,  bat  have  no  notion  in  what  it  consists ;  what- 
ever preparation  be  used^  it  is  well  to  use  it  intermittently.  Bexith  is  so 
often  sudden  in  aortic  insufHciency,  that  its  occurrence  during  the  use  of 
digitidis,  or  of  any  other  means,  must  not  he  attributed  too  readily  to 
meilicine.  If  the  stomach  be  disordered,  digitalis,  if  given  at  all,  must  be 
given  subcuta  ueoualy, 

Strophanthus  is  sometimes  of  great  service  ;  more  frequently  it  dis- 
appoints us  altogether.  I  have  little  ex|jerience  of  it  in  aortic  disease ; 
generally  speaking,  I  should  say  that  it  is  much  more  nseful  in  young 
than  in  old  people  ;  it  is  in  pfitients  under  thirty  years  of  age  that  I  can 
recall  many  cases  of  hc4irt  disease^  chiefly  of  mitral  regurgiiation,  in 
which  the  drug  acted  with  celerity  and  efhcieney. 

Arsenic  and  strychnine  come  to  our  assistance  at  times  when  drugs 
which  shoidd  bo  more  directly  potent  fail  or  are  inadmissible.  If 
strychnine  be  prescribed  at  a  critical  moment  and  nipid  eft'ects  be 
desired,  doses  nuich  larger  than  those  regularly  given  are  required.  For 
an  adult  fifteen  drops  of  the  hquor  are  not  too  much  thus  to  prescribe  as 
a  single  dose.  If  the  patient  complain  of  some  slight  ngidity  the  dose 
is  intermitted,  and  no  harm  comes  of  the  reaction.  Arsenic  is  more 
adapted,  of  course,  to  chronic  mediciition,  and,  whether  as  a  nervine 
or  muscular  tonic,  is  very  useful.  Sir  Wilh*am  Broadbent,  I  see,  regards 
the  virtue  of  phosphorus  as  even  superior  to  thai  of  arsenic.  Caftein — 
the  pure  caffcin  of  Merck,  not  the  citrate — is  an  old  ally  of  mine; 
it  stimulates  the  heart  when  it  flags,  and  it  promotes  diuresis.  It 
is  also  useful  in  "  cardiac  asthma,"  From  1  to  3  grains  may  be 
given  for  a  dose ;  and  in  some  persons  it  is  better  to  push  the  drug 
earl}'  in  the  day,  pretermitting  it  of  an  evening  lest  it  disturb  sleep. 
Caffein  is  useful  as  a  cardiac  stimulant  in  eases  of  slow  pulse  in  which 
digitalis  is  out  of  the  question.  Good  and  strong  coffee  taken  black 
may  be  substituted  for  the  caffein  if  no  great  precision  of  dosage  bo 
necessary. 

The  nitrites  arc  perhaps  never  retpired  until  symptoms  of  an  anginose 
kind  arise ;    then  they  are    invalmiblo    palliatives.       The   researches  of 
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Professor  Bradbury  and  Dr.  Marshall  indicate  that  of  these  a 
erythrol  tetra-nitrate  is  the  most  useful,  as  its  effects  are  eas 
lated  and  more  persistent.  The  amyl  nitrite,  being  the  most 
action,  is  to  be  preferred  at  critical  moments ;  but  its  effect  is 
In  cases  of  severe  angina  these  agents  are  very  precious  to  us, 
by  relieving  the  stress  upon  the  aorta  wherein  the  pains  orig 
end  attained  by  slackening  the  heart  as  well  as  by  expanding 
pheral  vessels.  I  cannot  but  suppose,*  however,  that  these  agi 
some  anodyne  virtue  besides  the  mechanical,  for  I  have  8e< 
relieved  by  a  nitrite,  while  my  finger  was  unable  to  detect  ai 
in  the  blood -pressure.  In  extreme  cases  of  aortic  disease  the  a 
angina  may  be  so  frequent  that  the  life  of  incessant  suffering  a 
hension  is  almost  more  than  can  be  borne ;  in  these  cases  the  1 
nitrite  of  amyl  may  become  almost  a  slavery.  A  craving  seems 
up  which  is  not  easy  to  discriminate  from  the  sinking  of  the  ang 
Bradbury  and  Marshall  have  made  researches  into  a  method  o 
ing  the  use  of  vaso- dilators  with  digitalis  which  seems  to  t 
siderable  promise  (48). 

I  suppose  that  chloral  is  a  dangerous  remedy  in  heart 
especially  in  degenerate  heart  Sir  W.  Broadbent  proscribes  it  a] 
Dr.  Balfour,  on  the  other  hand,  speaks  of  the  drug  with  apj 
When  chloral  first  came  out,  being  less  troubled  with  modern  sp 
about  blood-pressures  than  we  are  now,  and  undisturbed  by  G4 
Shore  on  chloroform,  I  used  chloral  freely  in  the  restlessness 
diseases,  not  excluding  those  of  old  people.  Indeed,  to  many  < 
with  degenerate  hearts  I  gave  the  drug  year  after  year,  and 
with  the  greatest  comfort.  The  anxious,  pertiu'bed  nights 
sufferers  are  full  of  trouble  and  peril,  and  sedatives  cannot  be  i 
I  now  use  chloralamide,  which,  I  am  told,  is  safer  than  ch 
certainly  it  acts  well,  though  scarcely  so  well  perhaps  as  t 
Balfour,  while  clinging  a  little  to  chloral,  suggests  the  use  of  < 
or  paraldehyde  instead.  Trional  is  perhaps  better  than  8ulph< 
neither  is  so  useful  as  the  drugs,  just  named. 

It  is  now  thirty  years  since,  in  the  third  volume  of  The  Prw 
recommended  the  hypodermic  injection  of  morphine  in  heart  dis< 
testimony  of  the  best  kind,  such  as  that  of  Dr.  Balfour,  has  1 
my  advice.  Dr.  Leonard  Hill  says  "  morphine  is  one  of  the  1 
constrictors  and  cardiac  tonics  we  possess."  By  the  moul 
is  behind  other  sedatives  in  value,  its  use  being  attended 
drawbacks ;  but  hypodermically,  in  doses  beginning  at  one 
a  grain  and  gradually  ascending  to  a  quarter  of  a  grain  if  i 
it  is  a  precious  means  of  relief.  The  physicians  who  still  prote 
its  use  are  unfamiliar  with  the  practice.  There  is  no  remedy  w 
forth  so  warm  a  tribute  from  the  patient  himself,  who,  aft 
of  watching  and  agony,  sleeps  a  peacefid  and  natural  sleep,  ar 
almost  forgetful  of  his  plight.  Of  the  drawbacks  to  the  c 
use  of   morphine   I   may  refer   to   the  article  on  the  subjec 
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p.  887).  Like  any  other  potent  remedy,  it  must  be  used  seasonably  and 
discreetly. 

Ammonium  bromide  is  sometimes  of  service  in  the  minor  degrees 
of  restlessness,  but,  if  long  continued,  is  apt  to  be  depressing.  All  the 
salts  of  potash  are  to  be  avoided,  even  the  nitrate.  Convallaria, 
sparteine,  cactus,  and  the  like,  are  only  known  to  me  in  the  blind  uses  of 
despair. 

In  this  section  I  have  spoken  almost  entirely  of  the  treatment  of 
insufficiency ;  of  stenosis,  I  need  not  say  more  than  will  be  gleaned 
incidentally,  here  and  under  the  head  of  Diseases  of  the  Arteries. 
Indeed,  if  there  be  no  means  of  dealing  with  the  local  process,  as  by  the 
use  of  potassium  iodide,  the  management  of  stenosis  is  an  eminent 
example  of  ''  expectant  treatment^ 

P.5. — As  these  pages  are  being  printed  off,  I  hastily  intervene  to  qualify  or 
indeed  to  contradict  my  statements  in  the  text  concerning  pulse  delay.  It  seems 
probable  that  Sir  William  Broadbent  and  other  authors  are  right  after  all  in  as- 
serting that  there  may  be  cardio-radial  delay  in  aortic  regurgitation.  The  mis- 
understanding is  one  more  instance  of  the  drawbacks  of  making  tracings  without 
time  lines.  The  error  and  its  correction  may  be  reconciled  by  the  elevation  of 
the  whole  problem  into  a  wider  generalisation.  Throughout  this  article  I  have 
assumed  that,  except  in  advanced  decay  and  toxic  states,  the  systole  of  the  heart 
is  relatively  constant  in  duration  ;  this,  on  the  researches  of  Cohnheim,  Roy,  and 
others,  has  been  generally  accepted.  But  it  appears  that  the  proposition  is  open 
to  grave  doubt  in  respect  of  more  than  one  kind  of  heart  disease.  Dr.  Chapman, 
who  is  good  enough  to  keep  me  informed  of  his  researches  on  the  physiology 
of  the  circulation,  sends  me  (1st  April  1898)  tracings  taken  from  a  case  of 
pure  compensated  aortic  regurgitation,  which  prove  that  in  this  case,  at  any 
rate,  the  systole  was  relatively  prolonged.  This  observation,  if  well  founded, 
will  throw  a  new  light  on  the  failure  of  compensation  in  aortic  insufficiency ; 
it  means,  of  course,  exhaustion  in  a  proportionately  shorter  period  of  years.  The 
prolongation  of  the  heart's  contraction  accounts  for  the  slower  transmission 
of  the  wave.  The  details  of  Dr.  Chapman's  case  are  as  follows : — The 
pulse-rate  in  the  tracings  was  (about)  75.  Two  tracings  were  taken  (among 
others).  In  the  first  the  systole  occupied  0'40''  (the  normal  systole  for  this 
pulse-rate  being  0-32"  to  0*33'^.  The  diastole  was  0-36"  to  6-39''.  In  the 
second  tracing  the  systole  occupied  O'SO"  to  0-53" ;  the  diastole  0-33".  To 
apply  this  observation,  in  Dr.  Chapman's  language,  "  the  duration  of  the  heart's 
work  (on  this  basis)  is  about  fifteen  hours  of  the  twenty-four,  instead  of  ten  or 
eleven  hours."  On  the  first  tracing  the  cardio-radial  delay  was  as  great  as  0'4''. 
The  time  measurements  were  made  with  a  reed  vibrating  at  64  per  second.  If 
I  am  naturally  disconcerted  to  find,  when  it  is  too  late,  that  much  of  my  text 
in  respect  of  these  points  ought  to  be  modified,  I  trust  I  need  make  no 
apology  for  our  common  fallibility.  It  would  seem,  from  Dr.  Chapman's  records, 
that  cases  of  aortic  regurgitation  differ  widely  among  themselves. 

T.    CUFFORD   AlLBUTT. 
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«  DISEASES    OF    THE    MITRAL    VALVi 

Mitral  Insufficiency 

Definition. — A  diseased  condition  of  some  of  the  structures  coi 
the  mitral  valve ;  or  a  defect  at  the  left  anriculo- ventricular  oi 
j  venting  the  normal  closure  of  the  orifice  during  the  systole  oi 

ventricle,  and  occasioning  a  backward  flow  of  a  portion  of  the  oi: 
the  left  auricle. 

Morbid  anatomy. — (i.)  In  the  chronic  stages  of  rheumatic  endoc 
The  curtains  of  the  mitral  valve  are  thickened  and  comp^arativi 
;  i  the  neighbouring   endocardium  is  also  denser  and  more   opa 

! '  the  normal,  especially  in  the  portion  extending  from  the  great 

flap  of  the  mitral  valve  to   the   base  of   the   aortic  semilunj 
Many  of  the  chordae  tendinese,  together  with  their  columnaE 
are   thickened  and  shortened;    there  are  often  adhesions   beti 
• ;      '  curtains,  the  cords  and  the  columns,  as  well  as  in  some  cases 

these  and  the  endocardium  of  the  wall  of  the  ventricle.  In  some 
the  chordae  tendineae,  especially  the  finer  cords  which  are  insei 
the  free  border  of  the  curtain,  are  lengthened  instead  of  shortenc 
ably  this  is  due  to  yielding  under  the  pressure  of  the  blood 
under  surface  of  the  mitral  flap,  so  that  the  edge  of  the  latter  is 
into  the  auricle  during  the  systole  of  the  ventricle.  Whether  th 
be  shortened  or  lengthened,  the  result  is  an  imperfect  appositic 
curtains  at  the  time  of  ventricular  contraction.  The  endocardiu 
the  left  auricle  is  also  thicker  than  normal,  especially  at  the  ring 
the  auriculo-ventricular  aperture.  From  this  ring  extends  a  w 
milky  patch  of  the  fibrously  transformed  endocardium  into  the  auri 
and  the  ventricle  below.  Such  thickening  may  involve  the  s 
subjacent  to  the  endocardium,  and  tend  to  narrow  the  orifice,  th 
signs  may  be  entirely  those  of  mitral  insufficiency  and  not  those  oi 
tion.  Duroziez  (14)  says,  that  if  the  orifice  be  large  enough  to  a 
passage  of  the  thumb  the  signs  will  be  those  of  insufficiency,  an 
stenosis.  Much,  however,  depends  on  the  condition  of  the  internal 
if  this  be  smooth,  as  in  many  cases  it  is,  there  will  be  signs  < 
insufficiency  only  ;  if  rough,  there  will  be  those  of  stenosis  in  ad< 
The  thickening  of  the  endocardium  is  due  to  fibrous  prolifei 
,  I  the  original  inflammatory  exudation,  a  process  of  development 

^ '  nective  tissue  extending  into  surrounding  structures.     Ilepeate< 

of  endocarditis  affecting  the  already  diseased  tissue  cause 
thickenings  and  retractions ;  the  thick  fibroid  material  compn 
blood-vessels,  and  tends  to  induce  degeneration.  Fatty  deg< 
is  not  often  observed,  but  calcareous  change  frequently,  evei 


case  of  j^oung  chililren.  The  calcified  portion  of  the  valve  etmcture 
may  act  ils  a  mechiiuicAl  iriiUiit  pimhicing  intlammatory  or  iieLTosing 
changes  in  the  tissnes  atljaccnt.  A  fragment  of  the  calcureoua  or  the 
necrosed  material  may  become  detached  and  form  an  embolus.  Very 
i-arely  a  change  of  the  firm  fibrous  material  into  cartilage  has  been 
found  {72), 

(ii.)  hi  the  chronk  forms  of  ukeraiive  or  septic  mdocarditis, — The  valve 
curtains,  the  cords  and  columns,  or  the  endocaiTliura  of  the  ventricle  may 
show  the  lesions  of  ulcerative  or  septic  entlocarditis,  the  tissues  in  the 
affected  areas  being  destroyed  by  necrosis.  Usually  the  ulcerated  surfaces 
are  covered  with  large  vegetiitions.  These  changes  in  a  large  majority  of  the 
cases  of  ulcerative  endocarditis — about  three  fourths  of  the  total — are 
found  on  valves  previously  diseased.  In  all  such  ea&es  some  of  the  fonus 
of  pathogenetic  micronjrganisms  are  to  be  discovered.  It  is  to  be  burne 
in  mind,  therefore,  that  on  the  chronic  morl»id  prrKJucts  at  the  mitral 
orifice  a  destructive  disease  which  has  no  relation  with  rheumatism  may 
be  engrafted.  In  a  minority  of  the  cases  the  necrosing  changes  are  slow  ; 
there  is  evidence  to  show  that  the  process  may  be  anested  in  some  areas, 
cicatricial  tissue  covering  the  portions  showing  loss  of  substance. 

(iii.)  I  ft  rupture  of  I  he  mitral  ret /r*\—Tiie  valve  curtains,  cords'  or 
columns  may  be  ruptured.  It  is  iwprobf^ble  that  such  an  accident  can 
occur  from  strain  where  tlie  structures  had  been  previously  healthy. 
Post-mortem  evidences  of  the  rupture  of  a  tendinous  cord  are  not 
infrequent*  an  occurrence  which  has  sometimes  changed  fairly  com- 
pensated mitral  inadequacy  into  a  hopeless  disablement  (72).  In  the 
majority  of  cases  I  think  it  probable  that  the  ruptuie  is  due  to  ulcerative 
changes.  In  some  of  them  it  seemed  to  have  beun  duo  to  the  direct 
irritation  of  a  calcareous  plate  or  firm  fibrous  band  operating  during  the 
movements  of  the  ventricle*  in  others  ulcerative  endoearditis  has  eifected 
the  rupture.  In  the  case  of  a  curtain  of  the  valve  there  may  lie  first 
aneurysmal  ponching,  and  seconilly  perfomtion.  A  vegetation  on  the 
curtain,  if  it  induce  softening  of  the  endocardial  surface,  brings  about  a 
yielding  under  the  Idowl-pressure  within  the  ventricle,  and  a  pouch  is 
formed  which  projects  into  the  left  auricle  ;  further  pressure  may  cause 
rupture  (perforation),  when  of  course  the  valve  is  no  longer  competent. 

(iv.)  In  jmpiiUfQTin  endfKnrdUis. — A  form  of  chronic  endocarditis  is 
sometimes  observed  in  which  there  are  small,  firm,  warty  outgrowths  from 
the  surface ;  these  are  fibrous  proliferations  of  the  endocardium,  usually 
attachaJ  liy  a  broad  base  but  sometimes  peilunculated.  They  are  covered 
liy  smooth  enilothelium  to  which  fibrin  does  not  adhere  ;  the  sclerous 
changes  of  rheumatic  endociirditis  are  not  associated  with  them.  They 
have  been  most  frequently  observed  in  cases  of  chorea  ;  Lancerca,ux  has 
found  them  also  in  alcoholifiin  and  in  malaria.  I  have  seen  an  example 
in  a  case  of  tuberculosis.  Sometimes  in  newly -born  infants  small 
spherical  outgrowths  are  observed  on  the  free  border  of  the  mitnd ;  they 
are  probably  hiematomata  ihie  to  rupture  of  blood-vessels  situated  under  the 
most  superficial  layer  of  the  endocardium  (36,  44) ;  usually  they  disappear 
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in  the  first  few  months  of  life,  but  in  some  cases  they  may  in 
warty  excrescences  above  described  (Cruveilhier).  I  have  com 
probable  that  in  some  cases  of  chorea,  determined  by  suddc 
similar  ruptures  of  intra- valvular  vessels  with  subsequent  fibre 
transformations  occiu*. 

(v.)  In  dilatation  of  the  left  ventricle, — There  may  be  coi 
dilatation  of  the  ventricle,  and  yet  the  mitral  curtains  be  quite  c 
to  close  the  aperture.  In  many  cases,  however,  when  there  is  r 
of  the  structures  constituting  the  valve,  the  cavity  is  so  great) 
that  it  is  demonstrably  impossible  that  the  aperture  between  ai 
ventricle  could  be  adequately  closed  during  the  ventricular  systole. 
the  post-mortem  associations  of  the  latter  condition  are  the  f< 
(a)  there  may  be  disease  at  the  aortic  orifice  causing  obstn 
regurgitation  or,  as  very  frequently  is  the  case,  the  combined  lesi 
ventricle  has  become  hypertrophied  and  dilated  on  accoun 
abnormal  pressiu*e  to  which  it  has  been  subjected,  and  the  < 
continues  and  progresses  until  the  mitral  curtains  are  no  longc 
of  closing  the  auricido-ventricidar  orifice ;  (6)  the  signs  of  chron 
of  the  kidneys  (chronic  interstitial  nephritis)  may  be  found, 
cases  there  is  great  hypertrophy  of  the  muscular  wall  of  the  -" 
in  others  dilatation,  even  at  early  periods  of  the  disease,  prep 
over  hypertrophy.  Microscopical  investigation  has  shown 
causes  for  the  changes  in  the  cavity  and  the  walls  of  the  left 
are  complex.  The  obstniction  to  the  general  arterial  circulatic 
the  thickening  of  the  arterioles  in  various  situations  causes 
intra-ventricular  pressure  during  systole  and  thus  there  is  a  n 
cause  of  dilatation;  but  the  muscle  of  the  ventricle  also  suf 
the  process  of  disease.  The  morbid  changes  in  the  ventric 
have  been  described  as  an  excessive  proliferation  of  the  o 
tissue  (3,  16,  29),  a  special  quasi-infiammatory  affection  of  th< 
branches  of  the  coronary  arteries  —  endarteritis  and  periartei 
26,  33,  39),  or  a  fibrosis  extending  to  the  general  connective  ti 
starting  from  the  arterioles  and  capillaries — arterio-capillary  fibr 
The  muscular  fibres  are  altered,  the  transverse  stri«  are  obscui 
fibres  are  atrophied  and  encroached  upon  by  the  fibroid  tissue,  c 
hypertrophied.  Similar  changes  are  sometimes  noted  in  the  wa 
ventricle  in  persons  at  and  after  middle  age,  when  there  are  n< 
chronic  Bright's  disease,  (c)  As  a  sequence  to  inflammation  of 
cardium,  the  pericardial  surfaces  being  foimd  adherent  An  < 
fibroid  tissue  not  only  extends  amongst  the  muscular  bundles  ai 
but  also  compresses  the  blood-vessels ;  this  is  especially  sc 
general  rheumatic  disease  of  the  heart  (carditis)  in  children ; 
ventricle  may  be  extremely  hypertrophied  and  dilated  so  that  tl 
valve  is  incompetent,  and  yet  there  may  be  no  sign  of  endocarditis 
the  structures  of  the  valve.  Dilatation  of  the  left  ventricle  to  tl 
of  mitral  incompetence  is  also  observed  occasionally  after  rheum 
in  childhood,  with  no  evidence  of  pericarditis  or  endocarditis. 


syphilitic  aflTcctiona  of  the  ventricle  the  miiscukr  fihri!h>3  h.ivo  prohfthly 
hmn  weakened  by  my("K:ai\liti8.  In  rare  cases  small  gunimata  have  been 
found  in  the  wall  of  the  ventricle;  in  others  hands  of  fibroid  material,  prob- 
ably the  sequels  of  syphilitic  endarteritis,  and  oblitenitions  of  ihe  vessels, 
have  been  §een  (f)  in  Graves*  disease,  and  other  kinds  of  long  continued 
morbid  acceleration  of  the  heart's  contnictions,  such  as  tachycardia.  In 
Borae  such  cases  the  left  ventricle  has  been  found  so  hypertrophied  and 
dilated  that  the  mitral  curtatna  were  incompetent ;  it  must  be  remembered, 
however,  that  in  many  of  the  fatal  cases  of  these  di semises  the  ventricular 
cjivity  had  not  been  dilated,  and  the  muscle  of  the  heart  was  cpdte  normal. 
The  dilatation  of  the  left  ventricle  must  f>o  regarded  only  as  an  occasional 
sequel  of  the  disturliance  of  the  nerve-mechanisin  of  the  heart. 

(vi,)  In  degentratumi^  or  tra/isformatiaiis  of  ike  structures  of  thr  left 
vmtride, — In  a  large  number  of  instances  the  various  forms  of  degenera- 
tion of  the  heart — fatty,  fibroid,  and  granular— are  associated  with 
dilatation  of  the  left  ventricle  ;  and  the  mitral  regurgitation,  which  is  a 
feature  of  their  history,  is  thus  explained.  In  a  minority  there  is  no 
such  diJatatioiL  In  fibroid  degeneration  banrls  of  firm  fibrous  tissue, 
replacing  more  or  less  the  muscular  fibres,  are  observed,  on  section  of 
the  ventricular  wall,  to  spread  out  in  certain  tracts  ;  they  often  extend 
into  the  musculi  jmpillarcs,  and  some  of  these  may  be  wholly  transformed 
into  fibrous  tissue.  In  gnmular  degeneration,  **  dissociation  scgmenteuse  " 
(30),  the  heart-muscle  is  observed  to  be  disintegrated,  and  to  present  the 
appearance  of  an  aggiegation  of  fine  pfirticles ;  the  cement  substance 
which  normally  binds  the  fibres  together  being  softened.  This  morbid 
condition  is  to  be  demonstrated  in  the  musculi  papi Hares,  Iji  fatty 
degeneration  pde  spots  or  streaks  are  observed  on  section,  not  only  in 
the  wall  of  the  ventricle  but  in  the  {mpilhiry  muscles  also ;  then  micro- 
acopic  examination  shows  the  absence,  in  greater  or  less  degree,  of  the 
proper  musde  elements,  and  the  presence  of  minute  oil  gloliules.  These 
transformations  or  degenerations  may  be  the  conser|uences  of  obliteration 
of  the  arterioles.  In  cases  where  there  is  sudden  and  recent  infarction 
of  these  vessels  the  appeamnces  are  those  of  the  softening  known  as 
myomalacia  cordis.  Where  the  process  has  been  more  chronic,  fibrous 
transformations  or  fatty  changes  arc  observed.  In  some  cases  the  two 
forma  of  transformation,  fatty  and  fibrous,  are  seen  together. 

In  another  form  of  fatty  degeneration  of  the  heart- muscle  the  pale 
spots  and  the  mottlings  indicating  the  areas  of  metamorphosed  muscular 
fibres  are  scjittered  thronghout  the  ventricular  wall  and  the  fleshy 
columns,  having  no  relation  with  any  tract  of  vascular  supply.  These 
constitute  the  majority  of  cases  known  as  **  fatty  hcjirt."  In  some  they 
are  associated — esiiecially  in  fat  persons  and  drunkanls^with  infiltration 
of  fatty  tissue  amongst  the  muscular  bundles.  Fatty  degeneration  of 
the  muscular  fibres  of  the  heart  is  found  also  in  chlorosis,  amemia,  and 
hi ood-deteri orations.  In  some  of  these  cases  there  has  been  evidence 
of  mitral  regurgitation.  If  there  be  local  degeneration  resulting  from 
the  obliteration  of  arterioles   the  condition  leads  to  a  fatal   issue.     In 
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the  majority  of  cases  of  fatty  degeneration  in  ansemia  t 
regains  its  structural  integrity,  and  any  consequent  mitral  mi 
disappears.  When  the  heart  thus  recovers  it  must  be  infc 
many  of  the  diseased  fibres  actually  disappear,  the  fat  which  is 

i  of  their  disintegration  becoming  absorbed,  whilst  new  formation 

muscular  tissue  takes  place.  In  cases  in  this  category,  where  d 
not  occiu*  from  the  fatal  forms  of  anaemia,  careful  search  should 
for  disease  in  other  organs,  and  the  formula,  "death  from  fatty  dej 

i  of  the  heart,"  shoidd  not  be  delivered  too  hastily. 

(vii.)  In  some  cases  in  which  there  has  been   strong   cv 

:  mitral  regurgitation  during  life  the  heart  has  been  found  on  po 

'  examination  to  present  peiiectly  normal  appearances.      The  pat 

'  such  cases  will  be  considered  later. 

In  mitral  insufficiency  from  all  causes  the  left  ventricle 
and  its  muscular  walls  hypertrophied.  The  dilatation  an 
trophy  proceed  hand  in  hand,  and  both  are  the  direct  and 
results  of  the  regurgitation  through  the  mitral  orifice.  As  th 
Herbert  Davies  pointed  out,  the  process  whereby,  in  sequence 
insufficiency,  the  cavity  of  the  left  ventricle  becomes  enlarges 
muscular  tissue  hypertrophied  should  not  be  considered  morl 
enlargement  may  be  in  just  such  degree  that  the  amount  lo 
aorta  by  the  leakage  into  the  aiuicle  is  compensated ;  and  the 
driving  power  of  the  ventricle  is  precisely  regulated  to  d< 
normal  supply  to  the  great  artery  (12). 

In  mitral  insufficiency  the  kft  auricle  is  dilated  and  hype 
«  and  the  endocardium  lining  it  is  thicker  and  more  opaque  thai 

In  some  chronic  cases  the  muscle  of  the  auricle  wastes,  and  i 
by  fibrous  tissue.  The  pidmonary  veins  also  may  be  mucl 
Occasionally  in  chronic  cases  globular  fibrinous  coagula  are  foui 
ing  to  the  lining  membrane,  and  projecting  from  between  t 
columns  and  trabeculas  into  the  cavity  of  the  ventricle  or  th 
These  thrombi  are  firm  and  dense  in  their  external  portions,  i 
soft  and  fluid  in  their  interior ;  cysts  thus  formed  may  rupture  < 
detached,  and  their  fragments  may  cause  embolism  of  8y8temi< 
In  some  cases  the  coagula  undergo  fibrous  and  calcareous  tr 
tions. 

The  right  auricle  and  ventricle  in  cases  of  mitral  insufficiencj 
found  dilated  and  hypertrophied.  Hjrpertrophy  is  found  to  pre] 
in  the  earlier  stages,  dilatation  in  the  later.  The  wall  of  the  v< 
in  some  cases  found  thick  and  leathery,  in  others  thin  and  flac< 
tricuspid  valve  may  be  incompetent  on  account  of  extreme  dik 
the  ventricle.  The  globular  thrombi,  described  as  sometimes 
1 1  the  left  cavities,  are  much  more  commonly  observed  in  the  rig 

detached  coagula  cause  embolisms  of  branches  of  the  pulmonai 
The  dilated  condition  of  the  right  chambers  of  the  heart  is 
associated  with  general  venous  engorgement.     In  the  heart 
coronary  veins  are  turgid  and  dilated. 


DISEASES  OF  THE  M/TRAl   VALVE 


m 


The  pericardium  mnj  show  signs  of  disease,  recent  or  remote,  and 
there  may  be  fluid  effusion  hi  the  pencurdijil  svic. 

Morbid  anatomy  of  other  org:a]is  In  mitral  insufflctency.— The 
hnffs  in  cases  where  there  has  been  long-continued  mitral  regiirgiUtion 
are  found  engorged  with  dark  MocmI,  and  their  fibrous  tissnea  abnor- 
mally  dense.  The  hmg  is  tongh  ;  the  capillaries  of  the  alveoli  have 
become  dilatml  and  varicose,  their  walls  thickened.  Patches  showing 
the  signs  of  broncho-pneumonia  may  be  scattered  throughout  the 
toughened  lung.  Blood  escaping  into  the  8urix>unding  connective  tissue 
produces  brownish  pignu^ntation  (brown  induration  of  the  lungs) ;  it  may 
transude  into  the  alveoli^  causing  the  tinged  sputa  and  hfemoptysts 
observed  in  some  cases.  The  lining  membrane  of  tbe  bronchi  often 
shows  extreme  engorgement,  and  blood  exudes  from  the  surface.  The 
blood- tinged  sputa^  therefore,  may  be  dorive<l  from  the  lung  capillaries 
or  from  the  bronchial  mucous  membrane.  The  lower  lobes,  or  the  more 
dependent  portions  of  the  lung  in  chronic  cases,  become  engorged,  dense, 
and  often  leilematous.  In  many  cases  there  are  multiple  pulmonary 
lesions,  with  evidence  that  these  arose  at  different  dates.  Effusions  into 
the  pleui-ic  may  have  caused  collapse  of  various  portions  of  the  lungs.  The 
signs  may  indicate  that  local  pulmonary  infarctions  have  occurred  in 
different  areiia  at  various  dates.  There  may  be  the  blood  clot  and  pro- 
minence of  the  pleural  surface  indiaiting  a  recent  emh<.>lism  of  a  branch  of 
the  pulmonary  artery  {pulmonary  apoplexy);  the  sites  of  old  infarctions 
may  be  indicated  by  pigmented  induiations  of  portions  of  tlie  lung  tissue, 
with,  perhaps,  some  depression  of  the  pleural  surface  coiTcsponding  to 
the  indurated  portion.  In  cases  of  comparatively  recent  em  1  Holism  the 
corresponding  area  of  the  pleura  may  be  covered  with  the  yellowish 
exudation  of  pleuritis.  All  pulmonary  apoplexies,  however,  are  not  due 
to  infarction.  The  abnormal  strain  of  the  pulmonary  artery  may  lead  to 
degeneration  of  the  vessel  and  dispose  it  to  rupture.  Old  adhesions  of 
the  pleurfla  or  of  pleura  and  pericaixlium  are  often  observed.  In  many 
cases  there  is  fluid  effusion  in  the  pleural  cavities. 

The  stomach  mamfests  greatly  dilated  veins ;  its  mucons  surface  shows 
much  congestion ;  the  venidea  are  often  Taricose ;  mucus,  tough  or 
fluid,  is  seen  in  abundance.  The  Hver  is  enlarged  ;  the  intra-lobular 
capillaries  are  very  grcjitly  dilated  and  tbeir  walls  thickened  ;  on  section 
it  shows  the  characteristic  appearances  of  "nutmeg  liver,"  the  dark 
brownish -red  stellate  spots  marking  the  centre  of  each  lobule  on  the 
yellowish  ground  formed  by  the  bile-sUiined  liver-cells.  The  buncb  of 
greatly  dilated  capillaries  in  the  centre  of  the  lobule  encroaching  upon 
the  hepitic  cells  may  cause  atrophy  or  fatty  degeneration  of  the  latter, 
some  brown  pigment  ginmules  being  seen  amongst  them.  The  most 
marked  signs  of  venous  engorgement  with  increase  of  bulk  of  the  liver 
are  seen  in  cases  in  which  tricuspid  incompetence  has  followed  mitral 
insufliciency.  It  is  to  be  remembered  that  the  si^^e  of  the  liver  in  such 
cases  may  become  greatly  reduced  soon  after  death,  the  organ  being 
partially  emptied  of  blood  by  gravitation. 
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The  spleen  in  mitral  regurgitation  may  be  enlarged  fron 
hyperaemia,  its  connective  tissue  being  much  increased  and  caus 
feel  much  firmer  than  imder  normal  conditions.  In  some  cases 
infarctions  old  or  recent.  When  recent,  wedges  of  hard  tissue  i 
bases  at  the  circumference  (that  is,  the  capsule)  are  felt  on  \ 
tion.  Old  infarctions  are  indicated  by  shallow  depressions  of  tl 
of  the  viscus. 

The  intestines  show  venous  engorgement     In  some  cases  € 
of  the  small  arteries  supplying  the  intestinal  wall  have  been  foi 
consequent  necrosis  of   the   bowel.      The  veins  of   the   mesei 
engorged.      The   glands  within   the   abdomen   are  enlarged 
gested. 

The  Udneys  are  abnormally  firm  from  cyanotic  indural 
pyramids  are  especially  engorged ;  blood  may  exude  from  the 
into  the  tubules.  In  some  cases  they  show  on  section  pal 
shaped,  recent  infarctions,  their  base  towards  the  cortex  and  t 
towards  the  hilum ;  or  deep  depressions  of  the  surface,  with 
tissue  visible  on  section,  may  indicate  the  situations  of  old  ei 
There  may  be  much  fibrosis  in  these  kidneys. 

The  peritoneal  cavity  may  be  more  or  less  filled  with  ascitic  fl 

The  membranes  of  the  brain  and  spinal  coid  may  show  muc 
engorgement.     Signs  of  embolism  of  the  cerebral  arteries  are 
some  cases. 

The  svbcutaneous  tissue  generally,  especially  in  the  lower 
ties,  may  be  found  infiltrated  with  dropsical  fluid.  In  some  case 
of  the  superficial  layer  of  the  epidermis  are  raised  in  large  b 
other  chronic  cases  the  fibrous  elements  of  the  skin  are  thi 
there  is  a  brawny  oedema. 

Mechanism  of  mitral  regrurgitation. — ^In  normal  conditio] 
structures,  after  the  filling  of  the  ventricular  cavity  from  the  au 
muscular  wall  of  the  ventricle  immediately  contracts;  the 
papillares  do  not  begin  their  contraction  until  after  an  ap 
interval,  then  these  muscles  act  with  sudden  energy,  drawing  c 
mitral  curtains  and  completely  closing  the  auriculo-ventricular 
the  apposed  curtains  presenting  a  convex  surface  in  the  auri 
energetic  tug  of  the  papillary  muscles  gradually  ceases  and  th 
whilst  the  muscle  of  the  ventricular  wall  remains  contract 
The  contraction  of  the  muscle  of  the  ventricle  has  a  direct  efi^ 
the  auriculo-ventricular  aperture.  Before  the  beginning  of  th 
of  the  ventricle  this  orifice  is  circular;  during  the  period  o 
the  contraction  of  the  surrounding  muscular  fibres  causes  it  t 
narrower  and  of  oval  form  (35,  37).  At  the  acme  of  systole  the 
ventricular  orifice  has  an  area  not  much  more  than  half  that 
presents  in  diastole  (3o).  The  shape  of  the  papillary  muscle 
that  in  the  complete  contraction  of  the  ventricle  they  are  a 
applied  to  each  other  (63). 

The  ventricular  systole,  therefore,  consists  in  a  series  of  co^ 
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rhythmic  movements.  There  may  be  many  causes  of  disturbance  of  the 
normal  association  and  sequence  of  these  actions,  the  result  of  which  is 
insufficient  closure  of  the  mitral  orifice  and  reflux  into  the  left  auricle 
occasioned  by  the  vcntricidar  systole,  (a)  There  may  be  such  structural 
disease  in  the  curtains,  cords,  and  attachments  of  the  valve  that  due 
apposition  is  impossible.  {Ji)  The  fibrous  ring  to  which  the  flaps  of  the 
valve  are  attached  at  their  circumference  may  be  so  much  thickened  that 
the  muscles  at  the  base  of  the  heart  are  unable  to  compress  it  sufficiently 
to  cause  accurate  closure  by  the  curtains  during  ventricular  systole,  (c) 
The  insufficient  narrowing  of  the  auriculo-ventricular  aperture  during 
systole  may  be  due  to  no  structural  alteration  of  the  ring,  but  to  en- 
feeblement  of  the  muscle  of  the  ventricle,  {d)  The  ventricle  may  be  so 
greatly  dilated,  and  with  it  the  fibrous  ring  to  which  the  mitral  curtains 
are  attached,  that  these  latter  fail  to  meet  at  their  borders  during  the 
period  of  contraction  of  the  ventricle,  (e)  The  papillary  muscles  may  be 
so  enfeebled  by  disease  that  they  fail  to  perform  their  function  of  approxi- 
mating the  valve  curtains.  (/)  Owing  to  disturbance  of  the  nervous 
mechanism  the  movements  may  not  be  performed  in  their  due  association 
and  sequence. 

Consequences  of  mitral  reerurgitation. — It  is  probable  that  in  cases 
in  which  very  small  amounts  of  blood  are  regurgitated  into  the  auricle 
from  the  left  ventricle  the  consequences  are  inappreciable.  The  mechanical 
results  are  directly  proportioned  to  the  amount  of  reflux.  The  immediate 
effects  may  be  regarded  as  simultaneous  upon  the  left  auricle  and  the  left 
ventricle.  The  auricle  is  distended  in  proportion  to  the  force  of  the 
ventricle  and  the  amount  of  fluid  regurgitated.  The  aiu*icular  wall 
becomes  dilated,  and  its  muscle,  subjected  to  abnormal  stimulus,  hyper- 
trophied.  The  left  ventricle,  receiving  during  its  diastolic  expansion  an 
abnormal  quantity  of  blood  from  the  dilated  auricle,  is  subjected  to 
unusual  pressure;  the  muscle  yields  and  its  cavity  becomes  enlarged. 
Such  increase  of  capacity  is  a  necessity  if  the  normal  supply  to  the  aorta  is 
maintained.  In  systole  it  is  called  upon  for  more  work,  in  order  to  deliver  an 
adequate  amount  into  the  aorta.  Hypertrophy  of  its  muscle  ensues,  and  is  a 
favourable  condition.  The  effect  of  the  regurgitant  stream  is  manifested 
upon  the  right  chambers  of  the  heart  The  current  impelled  by  the 
right  ventricle,  which  in  normal  condition  should  flow  unimpeded  through 
the  pulmonary  vessels,  is  met  by  the  reflux  current  from  the  left  ventricle. 
The  capillaries  of  the  limg,  the  branches  and  trunk  of  the  pulmonary 
artery,  and  the  right  ventricle  itself,  are  thus  subjected  to  abnormal 
strain.  The  effects  are  hypertrophy  of  the  muscle  and  dilatation  of  the 
cavity  of  the  right  ventricle.  Hypertrophy  of  the  right  ventricle  also  is 
essentially  favourable,  for  the  more  vigorous  action  antagonising  the  back 
flow  into  the  left  auricle  helps  the  delivery  of  an  adequate  supply  to 
the  aorta. 

Th^  maintenance  and  the  failure  of  compensation, — If  the  changes  in  the 
cavities  and  in  the  myocardiinn  thus  sketched  out  are  nicely  balanced, 
a  condition  of  restored  equilibrium  ensues ;  thus  a  stationary  lesion  of 
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compensated  mitral  regurgitation  may  persist  for  long  periods,  tb 
thereof  presenting  neither  morbid  sign  nor  symptom.  An  adverse 
however,  may  be  effected  by  many  causes :  the  dilating  strain 
left  cavities  may  impair  the  muscular  power  of  the  left  aui 
ventricle ;  renewed  disease  of  the  endocardium  may  increase  tt 
of  valvular  imperfection ;  intercurrent  diseases  may  affect  the  s 
integrity  of  the  cardiac  muscles,  vessels,  or  nerves ;  affections  of  i 
(from  extrinsic  causes,  or  from  causes,  such  as  embolism,  int 
the  cardiac  imperfection)  may  induce  direct  and  mechanical  ai 
indirect  and  enfeebling  difficulties.  The  result  of  any  of  th< 
ferences  is  a  break  of  compensation — a  failure  of  the  cardiac 
circulation ;  the  supply  to  the  aorta  and  thence  to  the  tissues 
inadequate,  then  the  muscle  of  the  left  auricle  and  the  ventricle 
more  and  more  enfeebled,  their  constituent  structures  degenei 
their  cavities  contain  more  and  more  residual  blood.  The  for^ 
right  ventricle  now  fails,  and  both  right  auricle  and  right 
become  engorged  with  venous  blood;  the  systemic  veins  arc 
and  the  tissues  suffer  from  venous  stasis.  The  hepatic  veins  (^ 
in  such  immediate  relation  with  the  inferior  cava),  being  de< 
valves,  are  especially  congested,  and  their  engorgement  becon 
fest  in  enlargement  of  the  liver.  As  the  distension  of  \ 
ventricle  continues,  the  right  auriculo-ventricidar  orifice  may  I 
much  dilated  that  the  tricuspid  valve  becomes  incompetent  to 
then  the  pulsatile  action  of  the  right  ventricle  is  communicate 
valveless  hepatic  vein,  and  thus  to  the  liver,  as  well  as  to  the 
the  neck,  if  the  walls  of  these  have  been  sufficiently  dilated  t 
their  valves  incompetent.  The  interference  of  the  general 
lymphatic  circulations  at  varying  stages  of  this  period  of  fail 
pensation  may  induce  dropsy. 

Diagnosis.  —  The  chief  sign  by  which  the  diagnosis  oi 
sufficiency  of  the  mitral  valve  is  to  be  made  is  a  phys 
obtained  by  auscultation — a  systolic  murmiu*  heard  at  the 
the  heart,  or  having  a  maximum  intensity  in  this  situation. 
essential  preliminary  that  the  position  and  outline  of  the  apex 
mined  by  palpation  and  percussion.  The  abnormal  sound  is 
some  degree  musical,  varying  in  different  cases  from  a  very  low- 
high  pitch ;  in  some  it  may  resemble  the  sound  of  a  whispered  ** 
others  a  musical  note  of  varying  pitch  and  quality,  and  in  no  ir 
able  number  a  shrill  whistle.  In  many  it  has  the  soimd  as  of 
steam.  A  characteristic  to  be  especially  noted  is  that  it  fades  < 
ally,  and  does  not  come  to  a  sudden,  abrupt  stop.  The  murmi 
with  the  systolic  contraction  of  the  ventricles ;  this  may  be  del 
at  the  time  that  auscultation  is  practised,  by  the  observer  pL 
finger  over  a  point  where  the  apex  beat  is  to  be  felt;  or,  if  this  be 
cable,  over  one  of  the  carotid  arteries  in  the  neck.  The  bruit  ma 
short,  ceasing  at  an  early  portion  of  the  systole,  or  may  be  \ 
nearly  throughout  the  whole  of  the  systolic  contraction,   cea 
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before  the  second  sound.  It  may  wholly  replace  the  first  sound,  or  the 
dull  sound  of  valvular  tension  may  be  heard  to  precede  it,  when  it  "  tails 
off"  from  the  first  sound.  The  murmur  may  be  of  very  slight 
intensity,  and  may  be  localised  at  the  exact  apex,  or  it  may  be  audible 
over  the  whole  precordia  with  maximum  intensity  at  the  apex.  In  some 
cases  it  is  audible  from  the  apex  in  a  line  which  extends  into  the 
left  axilla,  and  then  it  often  has  another  area  of  audibility  at  the  back 
between  the  spine  and  the  angle  of  the  left  scapula.  In  other  cases 
the  conduction  is  to  the  left  border  of  the  sternum  above  the  ensiform 
cartilage,  and  the  caitilages  and  the  interspaces  as  far  as  the  second 
left  costal  cartilage.  I  have  observed  cases  in  which  the  explanation  of 
this  conduction  of  a  systolic  murmiu*  has  appeared  to  me  to  be  afforde<l 
by  discovery  at  the  necropsy  that  the  disease  was  chiefly  confined  to 
the  anterior  flap  of  the  mitral  valve  with  the  attached  chordae  and  the 
papillary  muscles.  Firm  fibroid  or  calcareous  material  conducted  the 
vibrations  towards  the  septum  ventricidorum,  whence  they  were  trans- 
mitted to  the  sternum  and  superficial  parts  adjacent  It  is  probable  that 
conduction  towards  the  axilla  and  the  back  may  indicate  an  implication 
of  the  posterior  flap  in  the  disease. 

It  has  been  thought  by  some  observers  (41,  1,  53)  that  mitral 
regurgitation  may  be  evidenced  by  a  systolic  murmur  in  the  second 
left  intercostal  space,  not  quite  close  to  the  sternum  but  about  two  centi- 
metres to  the  left  of  it;  the  murmur  being  due  to  vibrations  communicated 
by  the  reflux  current  to  the  left  aimcular  appendix  (1).  Many  con- 
siderations seem  to  me  to  render  this  view  untenable.  The  left  auricular 
appendix,  as  has  been  pointed  out  by  Kussell,  Byrom  Bramwell,  and 
others,  does  not  approach  the  surface  at  the  spot  where  the  murmur 
is  audible ;  in  many  necropsies  it  has  not  been  visible  on  an  anterior 
view  of  the  heart ;  when  seen  it  is  at  least  an  inch  and  a  quarter  to  the 
left  of  the  left  border  of  the  sternum,  and  is  for  the  most  part  on  the 
posterior  fispect  of  the  heart  (55).  It  is  more  probable  that  the  vibra- 
tions of  the  reflux  current,  if  transmitted  to  the  aiu*icle,  would  be  audible 
at  the  back.  Duroziez  has  used  this  argument  to  explain  the  audibility 
of  the  murmur  of  mitral  regurgitation  at  the  back  : — "  L'oreillette  gauche 
placee  en  arri^re  contre  la  colonno  vert^brale  transmet  en  arriore  le 
Bouflle  forme  a  la  mitrale."  I  consider  it  most  probable  that,  when  the 
murmur  of  mitral  regurgitation  is  audible  in  the  second  left  interspace, 
it  is  by  means  of  vibrations  communicated  to  the  great  anterior  flap  of 
the  mitral  valve,  or  to  the  morbid  structiu'es  in  contiguity  therewith. 

The  chief  practical  difficulty  in  the  diagnosis  is  that  of  discriminating 
a  murmur  due  to  mitral  insufficiency  from  one  to  be  ascribed  to  the 
influence  of  the  movements  of  the  heart  upon  the  portions  of  lung  in 
front  of  it  and  around  it.  Cardio- pulmonary  murmurs  have  been 
described  by  many  observers  (51,  64,  28,  18,  42,  48,  40).  Of  these 
Potain  has  made  a  carefid  and  elaborate  study. 

The  first  sound  of  the  heart  to  the  right  of  the  apex  and  over  much 
of  the  area  occupied  by  the  right  ventricle  is  often  observed  to  be  rough 
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under  conditions  in  which  cardiac  disease  has  no  part.  Si 
sounds  have  been  referred  to  many  causes  which  it  seems  m 
to  discuss.  As  a  rule  they  are  readily  to  be  distinguished  from 
due  to  mitral  insufficiency,  because  they  are  not  heard  at 
apex  nor  over  the  situations  mentioned  as  those  to  which 
regurgitant  murmur  is  conducted. 

In  some  cases,  however,  the  difficulties  are  greater.  In 
make  the  distinction  clear,  certain  steps  should  be  methodic^ 
First,  th^  relation  of  the  murmur  to  the  movements  of  respiration 
observed.  The  cardio-pulmonary  murmur  is  usually  much  infl 
the  respiratory  movements ;  for  the  most  part  it  is  intensified  b 
expiration  and  inspiration,  especially  during  the  latter  ;  bu 
becomes  inaudible  at  the  end  of  an  expiration.  If,  therefore,  i 
crescendo  and  diminuendo  in  the  sound  of  the  murmur  are  hei 
the  respiratory  acts,  it  is  probable,  though  not  certain,  that  th 
has  its  cause  in  the  lung  outside  the  heart. 

The  position  of  audibility  of  the  murmur  must  be  carefu 
Cardio-pulmonary  murmurs  are  not  heard  at  the  exact  apex  < 

ventricle,  but  over  a  sma 
the  level  of  the  apex  to 
and  to  the  left      Instead 
sponding  exactly  to   the 
the  outline  of  the  apex  < 
ventricle,  as   does    that 
insufficiency   from    organ; 
these  murmurs  have  their 
from  a  quarter  of  an  inch 
and  a  quarter  away  from 
of  apex  beat     Above  the  < 
there  is  a  doubtful   zone, 
precise  diagnosis  cannot 
made ;  but  if  a  systolic  mi 
its  site  of  maximum   audi 
actly    over   the    apex,   it 
ascribed  to  intra-cardiac  ci 
The  rhythm  of  the   mur 
be  determined.    A  cardio-p 
murmur  does  not  replace 

Fia.  62.— Sites  of  Bystollc  mnrmurs  at  or  near  the  SOUnd.       The  Valvular    flap 

apex  of  the  heart.    A,  Murmur  nearly  alwayg  j  xi^     Tniimilir  IR  nViAf^rvA^ 

orjranic  ;  B,  C,   murmurs  always  non-organic  *"^  *'"®  murmUT  18  O08erve< 

(cardio- pulmonary  of   Pctain);  D,  doubtftil;  subscquentlv*    after    an     ai 

niurmurs  usually  non-oipinic    (Fotain.)  ,            ^ .          •'i'                             ,  ^ 

interval,  and  to  cease  b^ 
second  sound ;  it  is  manifested  during  a  portion  only  of  the  v 
contraction,  and  is  meso-systolic  (Potain). 

In  the  next  place,  auscultation  should  he  practised  in  various  j 
the  patient,  A  cardio-pulmonary  murmur,  as  a  general  rule 
evident  when  the  patient  is  recumbent,  diminishing  in  intei 
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even  diflcappearing  when  the  sitting  or  erect  pcisition  ie  assumctl.  In  a 
minority  of  cases  thin  rule  \%  reversed.  It  has  been  shown  by  Cuffer 
that  though  the  biiiita  which  hnve  their  causes  outside  the  heart  are  in 
the  greatest  degree  modified  by  changes  of  position,  yet  systob^c  apical 
TnuiTnui-s,  duo  to  organic  mitral  disease,  are  sometimes  similarly  influenced. 
Potain  says  that  if  tbe  change  from  the  dorsal  decubitus  to  the  sittijig 
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Fio.  68*— A^  Porttott  of  bmrt  and  pericardium  nncovered  by  lungn.    (After  Altkeo.) 

position  causes  the  complete  or  almost  complete  disappearance  of  the 
murmur,  it  can  be  confidently  ascribed  to  extm-^ardiac  causes ;  the  same 
may  be  said  when  a  miuTtiur  well  marked  in  the  erect  position  disappears 
on  recumbency.  On  the  other  hand,  it  is  not  true  that  every  munnur 
which  is  uninfluenced  by  changes  of  position  is  necessarily  organic. 

Potain  has  adduced  a  great  amount  of  e^ddence  to  show  that  the 
c:irdiO' pulmonary  murmur  is  caused  by  an  a^ji ration  of  some  of  the 
alveoli  of  the  lung  produced  by  the  cardiac  movements,     A\'hen  the  heart 
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these  are  not  perceptible  on  palpation.  The  line  of  dulness  or  deficient 
resonance  on  percussion,  indicating  the  outline  of  the  left  ventricle,  may 
be  found  to  extend  to  the  left  of  the  mammillary  or  mid-thoracic  line,  oven 
as  far  as  the  axilla  at  the  level  of  the  seventh  rib,  and  thence  in  a  line 
inclining  upwards  to  the  level  of  the  second  left  intercostal  space.  The 
upper  limit  of  deficient  resonance  has  been  found  above  the  second 
rib  (19). 

At  post-mortem  examinations,  even  when  there  is  clear  evidence  of 
much  hypertrophy  and  dilatation  of  the  left  ventricle,  the  latter  is 
generally  observed  only  as  a  mere  margin  to  the  loft  of  the  right  ventricle 
on  an  anterior  view  of  the  heart ;  the  left  auricle  is  often  invisible  on 
inspection  of  the  front,  and  only  discovered  on  so  turning  over  the  heart 
that  a  back  view  is  obtained.  It  must  be  remembered,  however,  that 
the  conditions  during  life  differ  from  those  observed  after  death ;  the 
heart-muscle  contracts  in  rigor  mortis  :  nevertheless,  it  is  no  doubt  correct 
that  the  left  auricle  and  left  ventricle  occupy  but  a  small  portion  of  the 
left  border  of  cardiac  dulness. 

In  cases  in  which  a  notable  accentuation  of  the  pulmonic  second  sound 
and  the  physical  signs  of  enlargement  of  the  left  ventricle  are  manifested 
with  no  evident  deviation  of  the  right  chambers  from  the  normal,  it  may 
be  inferred,  that  though  regurgitation  through  the  mitral  orifice  may  be 
considerable,  the  lesion  i^  compensated  by  augmented  force  of  the  right 
ventricle. 

For  the  due  estimation  of  the  extent  of  the  lesion  the  right  cavities 
must  be  carefully  explored.  Palpation  may  detect  a  forcible  heaving  of 
the  right  ventricle  to  the  left  of  the  ensiform  cartilage.  Percussion  parallel 
in  direction  with  the  long  axis  of  the  sternum  may  indicate  a  line  of  defi- 
cient resonance  extending  to  the  right  of  the  mid-sternal  line  in  various 
degrees  in  different  cases.  The  dulness  exceptionally  extends  to  two 
and  a  half  inches  from  the  median  line ;  it  delimits  the  right  border  of 
the  right  auricle. 

In  some  cases  I  have  found  on  plessimetric  percussion  that  the  right 
border  of  dulness  does  not  meet  the  line  which  indicates  the  upper  border 
of  the  liver  at  a  right  angle;  but,  from  one  to  two  inches  above  the 
liver,  a  sloping  line  of  dulness  extends  from  the  auricular  lK)rder  to  meet 
the  liver  dulness  an  inch  to  an  inch  and  a  half  to  the  right  of  the  sternum. 
There  is  a  wedge-shaped  area  of  deficient  resonance  to  the  right  of  the 
vertical  line  which  indicates  the  limit  of  the  right  auricle.  I  believe  this 
to  be  due  to  a  distension  or  dilatation  of  the  venai  cavse  21s  they  open  into 
the  auricle  ;  it  is  only  observed  in  cases  of  great  dilatation  of  the  right 
cavities.  The  upper  limit  of  dulness  may  reach  as  high  \y&  the  lower 
border  of  the  second  right  cost4il  cartilage.  The  extent  of  the  dulness 
from  right  to  left  may  be  determined  by  percussion  over  the  first  pirt 
of  the  sternum  in  a  horizontal  direction ;  this  line  crosses  the  sternum  to 
the  second  interspace  on  the  left  side.  Such  a  line  of  dulness  over  the 
sternum  at  the  level  of  the  second  rib  still  indicates  the  right  auricle, 
which  may  even  encroach  on  the  second  interspace  on  the  left  side.     The 
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remainder  of  the  upper  limit  of  dulness  is  due  to  the  right  vec 
the  pulmonary  artery. 

The  evidence  of  the  outline  of  the  heart  obtained  by  perciu 
not  be  accepted  without  the  due  estimation  of  causes  of  falli 
tension  of  the  stomach  with  air  will  cause  a  tilting  of  the  venti 
higher  plane,  and  a  dislocation  towards  the  right  of  the  right 
The  content  and  consequent  bulk  of  the  right  auricle  and  vent 
with  the  varying  turgescence  of  the  liver.  Such  distension  ma 
tracted  and  due  to  a  lasting  or  temporary  and  evanescent  m< 
gestion ;  for  it  is  well  known  that  the  liver  presents  great  var 
bulk  even  during  brief  periods  of  time.  A  dilatation  of  the  bio 
within  the  abdomen  (that  is,  in  the  splanchnic  area)  also  may  n 
content  and  consequent  bulk  of  the  right  auricle  and  ventricle  w 
is  no  obvious  change  in  the  volume  of  the  liver.  Another 
reduction  in  the  observed  size  of  the  right  cavities  is  expansi< 
lungs.  In  such  cases  there  are  two  causes  of  a  recession  of  th 
deficient  resonance  indicating  the  bulk  of  the  heart ;  namely,  th 
air-cells  of  the  tongues  of  pulmonary  tissue  overlapping  the  he 
give  rise  to  a  clearer  note  on  percussion,  and  the  augmented  1 
blood  circulating  in  the  pulmonary  blood-vessels  which  red 
content  of  the  heart  chambers. 

The  apparent  bulk  of  the  heart,  as  determined  by  the 
physical  diagnosis,  may  be  temporarily  increased  by  congestic 
vessels  of  the  pericardium  and  neighbouring  pleura  as  well  as  oi 
the  coronary  blood-supply ;  and  there  may  be  fluid  exudation 
spaces  of  the  surrounding  tissues. 

The  testimony  of  many  observers  has  shown  that  the  bu] 
heart  may  be  much  reduced  in  a  brief  space  of  time— in  some 
in  acute  rheumatic  diseases,  without  relation  to  the  therapeut 
adopted ;  in  others  in  response  to  special  methods  of  treatment 
baths  and  certain  methods  of  muscular  exercise. 

When  in  a  case  manifesting  the  murmur  of  mitral  regurgita 
found  that  the  right  chambers  are  persistently  dilated,  and  < 
if  physical  signs  of  tricuspid  incompetence  be  present,  it  must  b< 
that  the  degree  of  valvular  impeifection  is  great  and  the  muse 
heart  gravely  approaching  failure. 

The  investigation  of  the  bulk  of  the  liver  is  also  import 
guide  to  the  estimation  of  the  degree  of  valvular  imperfection 
manifesting  the  murmur  of  mitral  insufficiency.  When  there 
of  dilatation  of  the  right  chambers  of  the  heart,  and  the  liver 
a  thickened  roimded  tumour  below  the  right  costal  margin,  it 
inferred  that  the  mitral  valve  is  gravely  incompetent — the  imj 
is  still  greater  if  the  liver  be  felt  to  pulsate. 

Important  evidence  is  afforded  by  the  observation  of  the  c 
of  the  pulse.  If  in  a  case  manifesting  the  systolic  apex  murmur  j 
physical  signs  of  mitral  insufficiency,  the  hand  of  the  observer  a 
the  precordia  is  sensible  of  a  forcible  ventricular  contraction,  m 
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radial  and  other  arterial  pulses  are  found  to  be  small  and  weak,  the 
inference  is  legitimate  that  much  of  the  volume  of  blood  which  should 
have  been  delivered  into  the  aorta  is  lost  by  regurgitation  into  the 
auricle.  The  pulse  of  a  slight  mitral  regiu-gitation  differs  inappreciably 
from  the  normal:  when  the  lesion  is  considerable  the  volume  is  small 
and  the  tension  low.  The  sphygmograph  often  shows  dicrotism  when 
the  evidence  of  impaired  tension  is  not  obvious  to  the  finger.  Not  in- 
frequently, even  when  compensation  is  maintained,  the  low-tension  pulse 
presents  marked  fluctuation  of  the  base  line  which  shows  that  the  normal 
correlation  between  circulation  and  respiration  is  disturbed. 

The  cardiogram  in  a  case  in  which  there  is  free  mitral  regurgitation 
sometimes  presents  special  features.     There  is  a  pronounced  dip  or  notch 


Fio.  04.— Oardiogram  and  sphygmognun  from  a  case  of  tnb  mitral  regnigitation. 


Pio.  65.— Cardiograms  in  mitral  insufficiency  showing  dip  or  notch  in  the  upper  portion  of  the  trace. 

in  the  upper  part  of  the  tracing  giving  the  summit  a  forked  appear- 
ance. 

It  would  seem  probable  also  that  the  relative  durations  of  the  systolic 
and  diastolic  periods,  as  expressed  in  the  cardiogram,  are  altered;  the 
diastolic  period  being  relatively  shortened.  In  compensated  mitral  regur- 
gitation in  many  cases  neither  cardiogram  nor  sphygmogram  presents  any 
notable  deviations  from  the  normal. 

Irregularity  of  the  pulse  is  not,  in  my  experience,  a  characteristic  of 
mitral  insufficiency. 

Clinical  groups  of  cases  of  mitral  insufficiency. — Group  L  Mitral 
insufficiency  the  result  of  rheumatic  endocarditis, — It  will  be  convenient 
to  consider  this  group  in  two  divisions :  the  first  of  children,  the  second  of 
adults.  ) 

In  children  of  twelve  years  of  age  and  under,  who  have  suffered  either 
from  a  well-marked  attack  of  rheumatic  fever,  or  from  repeated  attack^ 
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motion  of  the  heart  when  she  strips  the  child  to  give  the  bath.  The 
evidence  points  to  the  conclusion  that  a  form  of  endocarditis  which  has 
the  essential  characters  of  the  rheumatic  may  occur  in  infancy  and  child- 
hood without  any  other  manifestations  of  rheumatism  (17).  Endocarditis 
then  may  occur  as  a  solitary  expression  of  the  rheumatic  disease  (Archi- 
bald Garrod).  [Vide  art.  "  Acute  Rheumatism  of  Childhood,"  vol.  iii.  p.  42.] 

The  symptoms  observed  in  childhood  during  the  progress  of  un- 
compensated mitral  inadequacy  are  very  varied.  The  age  of  the  child 
has  some  influence  in  regard  to  these.  As  a  general  rule,  the  signs 
in  infants  and  very  young  children  are  chiefly  those  of  inanition, — 
emaciation,  ansemia,  and  deformity  of  the  thorax.  There  are  in  many 
cases  frequently-recurring  attacks  of  bronchitis  or  broncho-pneumonia, 
cough  being  a  prominent  symptom.  In  children  after  the  age  of  four 
years  symptoms  more  directly  indicating  disorder  of  circulation  become 
manifest :  bleeding  at  the  nose  may  be  cited  as  one  of  these.  Difficulty 
of  breathing  becomes  apparent,  and  in  some  cases  most  distressing  ortho- 
pnoea.  Precordial  pain  and  discomfort  are  severe  symptoms  in  some 
cases,  and  these  may  be  associated  with  lumbar  pain.  Palpitation  may 
be  a  distressing  symptom.  Dropsy  is  by  no  means  uncommon,  but  it 
rarely  follows  the  gradually  ascending  course  usual  in  the  adult;  the 
cedema  is  either  more  general,  or  more  variable  in  the  sites  of  its  mani- 
festation. In  cases  with  oedema  or  ascites  albuminuria  is  a  frequent 
complication :  this  may  be  transient  and  due  to  venous  congestion,  but 
in  the  majority  of  cases  it  is  dependent  on  the  coexistence  of  inflamma- 
tion of  the  kidneys,  and  is  a  sign  of  dangerous  import.  In  the  later 
stages  of  the  disease  vomiting  and  diarrhcea  may  be  observed  as  most 
serious  indications;  hsematemesis  occurs  in  some  cases.  A  marked 
ansemia,  occasional  vomiting,  restlessness  followed  by  apathy,  and  partial 
unconsciousness  are  symptoms  which  in  many  cases  mark  the  weeks  or 
days  preceding  the  close  of  life. 

In  the  form  of  mitral  insufficiency  attended  with  general  carditis  the 
prognosis  is  bad.  The  pericardial  adhesions  and  the  consequent  hyper- 
trophy and  dilatation  of  the  whole  heart  are  a  constant  menace,  and 
prevent  satisfactory  treatment.  On  the  other  hand,  an  uncomplicated 
mitral  insufficiency  in  childhood  often  has  a  favourable  issue ;  and  the 
results  of  treatment  even  when  the  severe  symptoms  of  threatened 
failure  are  present  are  often  very  satisfactory.  Henoch  considers  that 
children  recover  from  rheumatic  endocarditis  better  than  adults,  and  that 
in  them  the  valve  is  more  likely  to  regain  its  stnictural  integrity. 
Cadet  de  Gassicourt  has  given  his  opinion  that,  whilst  in  the  adult  the 
valvular  thickening  increases,  and  the  sclerosis  at  the  auriculo- ventricular 
opening  becomes  more  and  more  considerable,  so  that  incurable  disease 
remains,  in  the  child  there  is  more  probability  of  absorption  of  the 
morbid  products :  then,  the  obstacle  being  removed,  the  growth  of  the 
cardiac  muscle  ceiises  to  be  exaggerated,  and  the  heart,  at  one  time  too 
large  for  the  child,  comes  by  degrees  into  due  proportion  with  the  needs 
of  the  adult  (71). 
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In  the  treatment  of  mitral  insufficiency  in  the  child  when  i 
tion  fails  and  the  symptoms  are  those  of  progressive  cardiac  enft 
— the  condition  being  one  of  chronic  disease  uncomplicated 
rheumatism — the  following  are  the  chief  points  to  be  observed  :— 
in  the  recumbent  position,  or  in  the  semi-recumbent  with  the 
supported,  must  be  maintained  as  much  as  possible,  (ii.)  Precoi 
and  discomfort  or  difficulties  of  respiration  call  for  the  appli 
warmth  to  the  chest  by  warm  moist  flannels,  spongio- piling 
jacket  poultice.  On  some  occasions  a  digitalis  poultice  may 
vantage  be  substituted  for  the  ordinary  linseed  meal  poidt; 
is  made  by  boiling  two  ounces  of  digitalis  leaves  in  a  pint 
for  ten  minutes,  about  two  ounces  of  linseed  meal  being  gradual 
until  the  proper  consistence  for  a  poultice  is  attained.  The  m 
course  to  be  spread  upon  suitable  material  and  applied  in  the  ui 
(iii.)  Moans  for  inducing  good  general  nutrition  are  of  the  first  im 
A  child  with  mitral  incompetence  is  often  intensely  anaemic 
oil,  by  itself  or  in  an  emulsion,  or  in  combination  with  some  of  the 
parations,  is  very  beneficial.  In  some  cases  small  doses  of  arsenic 
solution),  with  tincture  of  nux  vomica  or  liquor  strychninse,  succe 
than  iron.  In  not  a  few  I  have  seen  a  plan  of  supplementary  alin 
by  nutritive  enemas  turn  the  scale  towards  amendment.  One  of 
of  such  enemas  is  made  by  shaking  together  in  a  bottle  one  egg, 
of  hot  milk,  and  an  ounce  of  cod-liver  oil,  and  administering  vei 
through  a  large  soft  rubber  male  catheter,  with  a  funnel  attached 
at  a  sufficiently  high  level,  or  by  an  india-rubber  enema  tub 
administration  should  be  twice  or  three  times  daily.  (iv.) 
tonics  are  to  be  prescribed  with  judgment  In  some  cases  rest, 
regulated  diet,  and  the  tonic  methods  just  mentioned  sufiice, 
agents  which  directly  influence  the  cardiac  rhythm  are  unnec 
even  injurious.  Of  all  cardiac  tonics  digitalis  is  of  the  greatest 
is  especially  so  when  dyspnoea  is  a  marked  feature.  The  dru^ 
given  in  the  form  of  the  tincture  in  doses  of  from  one  to  five  m 
the  infusion,  ten  minims  to  one  drachm,  or  the  leaves  in  pow 
fourth  of  a  grain  to  half  a  grain,  repeated  three  times  a  day. 
some  difl'erence  of  opinion  whether  the  administration  should 
tinuously  for  long  periods  or  in  larger  doses  with  omissions  fo 
days.  In  some  instances  digitalis  is  not  well  borne,  and  in  chile 
intolerance  is  usually  shown  by  the  occiurence  of  vomiting :  it  s 
omitted  whenever  vomiting  appears.  In  cases  when  digitalis 
tered  by  the  mouth  seems  to  be  inert,  rapid  improvement  ma 
the  hypodermic  injection  of  digitaline  -j-J-j-  to  ^V  ^^  ^  grai 
child  of  from  six  to  twelve  years  of  age.  In  any  case  such  hy 
injection  should  not  be  repeated  for  at  least  forty-eight  hours. 
alternative  to  any  preparation  of  digitalis  caflein  citrate  diss 
water  or  in  the  ordinary  saline  mixture,  in  doses  of  from  one 
grains  three  times  a  day,  may  be  given.  The  administration  sh 
be  continuous,  but  for  a  period  of  four  to  six  days,  with  simila 
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of  suspension ;  for  all  cardiac  tonics,  though  tending  at  first  to  increase 
the  excretion  of  urine,  by  their  prolonged  action  often  tend  to  diminish  it. 
In  cases  where  as  a  consequence  of  mitral  regurgitation  the  right  cavities 
of  the  heart  are  much  dilated — especially  when  the  tricuspid  valve  is 
rendered  incompetent— digitalis  and  other  cardiac  tonics  may  be  power- 
less for  good.  Their  inefficiency  is  readily  to  be  explained,  for  it  must 
be  remembered  that  their  action  is  on  both  ventricles,  and  that  they 
augment  the  force  of  the  right  ventricle  as  well  as  that  of  the  left :  now 
increased  action  of  the  right  ventricle  means  so  much  the  more  reflux  into 
the  general  venous  system  and  further  disasters.  In  many  cases  where 
there  is  such  distension  of  the  right  cavities  (an  occurrence  which  may 
supervene  as  an  acute  phase  in  a  case  of  chronic  mitral  insufiiciency),  the 
relief  of  venous  pressure  by  leeching  is  a  most  valuable  auxiliary  to 
treatment.  One  or  two  leeches  may  be  applied  to  the  precordia,  and 
the  leeching  may  be  repeated  on  several  occasions  at  intervals  of  two  or 
three  days.  Exceptionally,  half-a-dozen  leeches  may  be  applied  at  the 
first.  I  have  often  observed  that  digitalis,  which  has  been  powerless  for 
good  before  the  application  of  leeches,  proved  of  great  service  there- 
after (58). 

Dropsy,  in  cases  of  chronic  mitral  insufficiency  in  the  child,  may  be 
transient,  and  yield  to  the  medicinal  treatment  already  sketched  out ;  or  it 
may  become  a  far  more  serious  symptom.  There  may  be  general  anasarca, 
and  pronounced  ascites  and  eflusion  may  rapidly  take  place  within  the 
pleural  cavities.  In  a  considerable  proportion  of  cases  desquamative 
nephritis  is  manifested  in  the  course  of  the  mitral  disease.  In  the  treat- 
ment of  such  cases,  sponging  of  the  skin  with  hot  water  made  alkaline  with 
sodium  carbonate,  the  child  being  afterwards  wrapped  in  a  hot  blanket,  is 
often  a  more  practicable  and  efficient  measure  than  the  administration  of  a 
hot-air  bath  or  a  vapour  bath.  Purgatives,  as  compound  jalap  powder,  are 
essential ;  at  first  calomel  may  advantageously  be  administered  therewith. 
Saline  diuretics  are  to  be  combined  with  digitalis  and  decoction  of 
broom.  The  removal  of  all  traces  of  dropsy  in  the  child  is  sometimes 
rapid.  In  some  cases  medicinal  means  fail  As  a  rule,  punctures  of  the 
skin  of  the  lower  extremities  and  the  use  of  Southey's  tubes  in  the  treat- 
ment of  dropsy  in  the  child  are  not  to  be  recommended ;  there  is  a 
danger  that  restless  movements  may  cause  chafing  and  irritation.  If  there 
be  ascites,  paracentesis  abdominis  should  be  performed :  sometimes  rapid 
convalescence  follows  this  operation.  Sedatives  and  medicines  to  procure 
sleep  must  be  used  with  caution,  but  in  many  cases  they  are  indis- 
pensable. 

In  mitral  insufficiency,  the  result  of  rheumatic  endocarditis  in  the  adult,  we 
find  associations  differing  from  those  in  the  cases  of  children.  In  adult 
life  the  occurrence  of  general  carditis  and  the  implication  of  pericardium, 
endocardium,  and  myocardium  in  the  rheumatic  disease  are  much  less 
common.  In  this  sense  the  disease  is  less  formidable  than  in  the  child. 
On  the  other  hand,  repeated  storms  of  endocarditis  in  the  adult  increase 
the  sclerosis  at  the  mitral  orifice  and  the  imperfection  of  the  curtains, 
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cords,  and  columns ;  the  thickened  fibrous  structures  tend  als 
gressive  degrees  to  undergo  degeneration  and  calcareous  transf 
The  already  diseased  endocardium  may  be  attacked  by  pathogene 
organisms ;  the  endocarditis  may  be  septic.  This  is  especially 
in  women  after  parturition,  and  in  both  sexes  when  there  an 
of  septicaemia ;  but  the  disease  may  arise  insidiously  without 
infection.  The  causes  of  overstrain,  both  physical  and  meni 
affect  the  adult  warrior  in  the  battle  of  life  sidversely  modify 
ditions.  Emotions  disturb  the  rhythm  of  the  heart  and  tend  to 
compensation.  Severe  physical  efforts  may  rupture  curtains 
already  diseased.  Diseases  of  various  forms  may  alter  the  nui 
the  heart-muscle.  There  are  probably  many  forms  of  disease  affc 
coronary  arteries  and  their  branches  within  the  heart ;  arteritis 
arteritis  occur  in  many  forms  of  infectious  disease,  and  notably  ir 
Arterio-sclerosis  involves  the  coronary  arterioles  (especially  ir 
Bright's  disease),  and  the  larger  branches  in  the  later  periods 
life  become  affected  by  atheroma.  The  result  of  all  such  morbi 
tions  of  the  walls  of  the  arteries  is  an  impairment  of  the  fore 
cardiac  muscle  with  subsequent  degenerations.  Intercurrent  di 
the  lungs,  again,  may  rudely  interrupt  a  compensation  hitherto  sat 
In  some  cases  causes  of  inflammatory  irritations  are  imported  fr 
out.  In  others  infarctions  or  so-called  pulmonary  apoplexies 
consequences  and  causes  of  cardiac  failure.  Any  considerable  int 
with  the  function  of  the  lungs  imposes  a  direct  obstacle  to  the 
the  right  ventricle.  It  is  the  energy  of  the  right  ventricle  tha 
pelling  an  abnormally  large  volume  of  blood  through  the  pi 
vessels,  and  thus  antagonising  in  the  left  auricle  the  regurgitai 
from  the  left  ventricle,  is  the  effective  agency  of  compensation. 

The  symptoms  in  the  adult  of  a  failure  of  the  compensatory  o 
in  cases  of  insufficiency  of  the  mitral  valve  are  briefly,  and  in  an 
mative  way  chronologically,  difficulty  of  breathing,  especially  upc 
but  also  paroxysmally  ;  cough,  with  physical  signs  of  oedema  of  1 
of  the  lungs,  and  often  of  localised  consolidations ;  and  dropsy^  ^ 
extending  from  the  more  dependent  portions  of  the  body.  ] 
such  symptoms  and  from  the  epiphenomena  of  embolism  and  ir 
pulmonary  and  systemic,  there  may  be  recovery.  When  the 
possible  restoration  of  the  powers  of  compensation  are  reached,  th« 
is  one  of  suffering  and  sadness.  The  reciunbent  position  is  int 
the  lower  limbs  are  persistently  oedematous  and  their  integumen 
ated ;  the  countenance  wears  the  hue  of  combined  sallowi 
lividity,  the  expression  is  one  of  anxiety  and  of  a  restless  era 
sleep,  alternating  with  a  feeble,  helpless  wandering  of  mind; 
abdominal  discomfort  from  a  large  and  tender  liver ;  the  arter 
becomes  feebler  and  nearly  imperceptible,  and  by  slow  degrc 
occasional  awakenings  to  the  reality  of  suffering  and  distress, 
comes  extinct. 

In  the  treatment  of  a  case  of  mitral  insufficiency  in  the  adi 


compensation  is  failings  rest  is  of  the  fimt  importiincc.  For  a  practitioner 
to  prescribe  digitalis  or  other  cardiac  tonics  in  a  routine  fashion  for 
patients  who  miinifest  morbid  heart  si'Tiiptoms  is  a  dangerous  error- 
Rest,  carefnl  dieting,  and  jndicious  purgation  may  turn  the  scale  towards 
recoverVj  even  when  dmpsy,  and  signs  of  much  venous  engorge meut  of 
the  visceni^  have  enpervened  (j^ee  ease  by  Dr.  Vivian  F*oore,  46).  In  a  large 
proportion  of  crises,  htiwever,  the  difticulties  are  not  to  be  thus  sunnounti^^d, 
aiKl  recourse  nuist  be  had  to  drugs,  whose  iriHiience  is  especially  upon  the 
forces  of  circulation  ;  of  these  digitalis  is  the  chief.  DigilJilis  may  be 
administered  in  the  form  of  the  powdered  leaves,  the  infusion,  or  the 
tincture.  One  grain  of  the  powdered  leaves  is  equivalent  to  one  third  of 
an  ounce  of  the  infusion  and  to  eight  minims  of  the  tinctnre.  The  leaves 
may  be  a<l ministered  in  doses  of  half  a  grain  to  a  grain  and  a  half  three 
times  a  day  in  wafer  cachet  or  pill,  alone  or  combined  with  other  agents 
Btich  as  mercury,  iroii^  or  aloes,  or  other  a]>erient3.  Tbe  infusion  may  lie 
given  in  doses  of  a  quarter  of  an  ounce  to  half  an  ounce,  or  the  tincture 
from  five  to  thirty  nunims. 

In  many  cases  the  daily  administration  of  digitalis  can  be  continued 
fbr  long  periods,  for  a  considerable  ntmiber  of  months  at  any  rate  ;  but 
great  cai^e  must  be  t^iken  to  ascertain  that  the  patient  is  perfectly  tolerant 
of  the  drug,  and  at  the  outlet  of  this  treatment  the  effects  must  be 
noted  daily  :  the  treatment  should  not  }}g  continued  for  more  than  three 
or  four  days  without  the  control  of  a  skilled  observer*  Digitalis  haa 
a  complex  action*  It  has  a  tonic  effect  upon  the  pneiimogastric 
nerve,  ivherehy  its  power  of  moderating  and  slowing  the  heart  s  move- 
ments is  increased  ;  but  further,  it  increases  the  energy  of  the  myo- 
cartlium  by  a  direct  effect  upon  the  neuro-mnscular  mechani.sm  of  the 
heart  itself.  It  also  augments  the  contractility  of  the  walls  of  the  arteries 
by  an  inHuence  upon  the  vaso-motor  centres  and  upon  the  local  nervous 
mechanism  of  the  muscular  coat  of  the  vessels.  The  gorxl  eflfects  of 
digitalis  are  manifested  by  its  so  lengthening  the  diiistolic  pause  that  the 
ventricles  become  more  completely  filled,  and  deliver  amiiler  bloml- 
waves  into  the  general  arterial  system*  The  arteries,  when  moderately 
contracteii,  do  not  impede  the  blood-flow  ;  in  fact,  a  larger  amount  of 
blcx>d  traversers  the  circulation  in  a  given  time.  The  ventrideg  emptying 
themselves  more  completely,  the  previously  dilated  heart  diminishes  in 
volume*  The  beneficial  effect  of  digitalis  is  also  shown  in  the  procbiction 
of  diuresis*  Neither  the  heightened  arterial  pressure  nor  the  augmented 
urinary  outflow  prcMluced  by  the  <lrug  is,  however,  by  any  means  constant. 
Variations  of  arterial  blood -pressure  utuler  the  action  of  digitalis  have 
been  noted  by  many  observers  t^  be  quite  independent  of  the  slowing 
effect  upon  the  heart ;  indeed  the  diuretic  results  are  confined  almost 
entirely  to  those  cases  that  manifest  oL^dema,  It  seems  probable  that 
the  ttui*l  absorbed  from  the  lymph-s^Mices,  drawn  within  the  capillaries 
on  account  of  the  augmented  rapidity  of  the  circulation,  and  carried 
to  the  renal  capillaries,  so  stimulates  the  kidneys  as  to  provoke  diuresis. 
^\Tien  there  is  no  effused  lymph  to  be  absorbed,  diuresis  does  not  result ; 


J 


990  SYSTEM  OF  MEDICINE 

in  fact,  the  urinary  outflow  in  some  cases  diminishes  even  t 
and  there  may  be  hsematuria.  Digitalis  is  contra-indicated  whei 
vomiting,  and  diarrhoea  form  part  of  the  symptoms,  and  when  t 
tions  of  the  heart  are  rendered  inordinately  slow.  When  the  ad 
tion  of  comparatively  small  doses  is  continued  too  long  there  i 
sort  of  chronic  poisoning ;  the  signs  are  pallor  of  surface,  coldn 
sometimes,  attacks  of  faintness;  it  would  seem  that  cerebral  : 
is  thus  produced  (Duroziez,  14).  I  am  of  opinion  that  the  da 
the  prolonged  administration  of  digitalis  are  too  often  ignored. 
effects  of  digitalis  may  persist  long  after  cessation  of  the  admin: 
Abnormal  retardation  of  the  heart's  contractions  has  been  noted 
after  omission  of  the  drug  (Raven),  three  weeks  (Potain),  28  and 
(Duroziez).  The  practical  rule  should  be  that  average  doses  of 
parations  of  digitalis,  repeated  at  intervals  of  four  hours,  shoal 
continued,  in  the  earlier  stages  of  treatment,  for  more  than  thr< 
then  the  drug  should  be  suspended  for  a  like  period.  It  is  or 
a  patient  manifests  a  perfect  tolerance  that  the  protracted  admin 
should  be  permitted. 

The  employment  of  digitaline  is  preferred  by  many  physician 
ally  by  the  French.  It  is  to  be  remembered  that  the  various  di 
vary  greatly  in  strength ;  that  of  Nativelle  has  about  fifteen  t 
strength  of  the  digitaline  of  HomoUe,  weights  being  equaL 
prescribes  for  a  case  of  cardiac  failure  with  dropsy  one  millign 
Nativelle's  crystallised  digitaline.  This  may  be  adnumstered 
dose,  or,  if  tolerance  be  doubtful,  it  may  be  divided  into  foui 
doses  given  in  as  many  days.  After  the  administration  there 
profuse  diuresis.  There  should  be  no  readministration  for  manj 
the  interval  may  be  from  ten  days  to  three  weeks ;  renewed  ace 
of  the  pulse  is  to  be  taken  as  an  indication  for  repetitioi 
treatment. 

Digitaline  may  be  administered  hypodermically.     When  sat 

effects  have  not  followed  administration  by  the  mouth,  I  have  se 

^  lent  results  follow  the  hypodermic  injection  of  digitaline  in  the 

a  solution  of  the  discs  of  Savory  and  Moore.     Each  disc  contj 

of  a  grain.     The  dose  should  not  exceed  two  discs  (^  grain). 

In  cases  in  which  the  right  chambers  of  the  heart   are    m 
tended  the  abstraction  of  blood  is  indicated.     A  bleeding  from 
to  the  extent  of  six  or  eight  ounces  coincidently  with  the  admin 
of   digitalis,  or  subsequently  to   it,  will  often  turn  the  scale 
recovery. 

In  some  instances  of  mitral  insufficiency,  the  consequence  of  rl 

I .  disease,  the  treatment  by  digitalis  entirely  fails ;  there  seems  t 

1 1  good  effect  upon  the  left  ventricle,  the  right  cavities  continue  t^ 

dropsy  increases,  and  the  drug  in  combination  with  ordinary  i 

fails  to  increase  the  outflow  of  urine.     Other  cardiac  tonics  and 

combinations  of  these  may  then  be  tried. 

i  Caffein  or  its  citrate  may  be  given  in  doses  of  from  three  to  fi^ 
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every  four  hours,  but,  as  in  the  case  of  digitalis,  it  is  better  that  it  should 
not  be  used  for  more  than  three  days  continuously.  I  prefer  to  administer 
it  in  the  ordinary  saline  mixture  (solution  of  ammonium  acetate).  Its 
action  is  in  many  points  similar  to  that  of  digitalis,  but  it  has  a  much  less 
effect  in  retarding  the  pulse  and  also  in  causing  contraction  of  the  arteries. 
Its  diuretic  influence  is  decided,  and,  unlike  digitalis,  it  stimulates  the 
renal  epithelium  to  the  excretion  of  solids.  I  have  found  the  diuretic 
effect  to  persist  after  the  suspension  of  the  drug.  In  some  cases  this 
result  is  coexistent  with  good  and  rapid  recovery  from  all  distressing 
symptoms ;  but  diuresis  may  occur  and  persist,  and  yet  the  result  be 
unfavourable.  The  drug  very  rarely  induces  insomnia;  I  have  more 
frequently  observed  that  by  lessening  the  dyspnoea  it  has  promoted  sleep. 
In  some  subjects,  however,  it  produces  agitation,  headache,  vomiting, 
purging,  and  sleeplessness.  The  combination  of  digitalis  and  caffein  may 
act  more  favourably  than  either  drug  alone  (4). 

Theobromine^  in  the  form  of  the  sodio-salicylate  (diuretin),  may  be 
substituted  for  caffein.  It  is  to  be  administered  in  doses  of  15  grains  six 
times  in  the  twenty- four  hours.  It  is  freely  soluble  in  water.  It  has  a 
stronger  diuretic  action  than  caffein,  and  does  not  cause  nervous  agitation 
and  sleeplessness.  The  diuretic  effect  is  manifested  between  the  second 
and  sixth  days  of  its  administration. 

StroplianthvLS  may  be  administered  in  the  place  of  digitalis,  caffein,  or 
theobromine.  It  is  given  in  the  form  of  tincture  (two  to  ten  minims,  in 
chloroform  water  or  with  alcohol),  or  of  tabellse,  each  of  which  is  equiva- 
lent to  two  minims  of  the  tincture.  The  dose  may  be  repeated  every 
four  hours;  the  same  care  in  watching  effects  and  suspending  the 
administration  at  intervals  of  a  few  days  should  be  used  as  in  the  case  of 
digitalis.  The  action  of  strophanthus  upon  the  heart  by  the  way  of  the 
vagus  and  through  the  local  neuro-muscular  mechanism  resembles  that  of 
digitalis  (Fraser,  Popper,  Bucquoy) ;  but,  according  to  Roy  and  Adami,  it 
stimulates  the  contraction  of  the  papillary  muscles  to  a  far  greater 
degree  than  that  of  the  ventricular  wall ;  these  observers  have  shown 
that  on  repeating  the  dose  so  that  the  more  pronounced  toxic  action  of 
the  drug  is  manifested,  the  papillary  muscles  become  notably  weakened, 
and  even  their  power  of  contraction  annulled.  Fraser  concludes  that 
strophanthus  acts  upon  the  heart  more  forcibly  than  digitalis,  but  on  the 
calibre  of  the  arteries  infinitely  less.  It  has  often  a  very  favourable  effect 
upon  the  difficulties  of  breathing,  and,  used  with  care,  is  an  efficient  and 
useful  substitute  for  digitalis;  but  it  is  not  without  its  dangers.  Its 
protracted  use  may  cause  dyspepsia  with  diarrhoea  and  wasting  (Lemoine), 
and  there  are  some  probabilities  that  it  may  lead  to  sudden  death  in  the 
course  of  its  administration  for  heart  disease  (Gottlieb).  I  cannot  doubt 
that  the  protracted  injudicious  administration  of  digitalis  and  strophanthus 
— especially  in  those  who  absorb  these  drugs  without  skilled  medical 
supervision — has  often  been  productive  of  dangerous  and  fatal  results. 

The  other  substitutes  for  digitalis,  Adonis  rernalis.  Cactus  grandifloruSy 
etc.,  are  not  of  proved  importance.     Sparteine  has  no  notable  advantage 
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over  the  broom  tea  (decoctum  scoparii)  which  contains  it ;  the 
useful  as  a  diluting  agent  for  the  heart  tonics  already  consider 
vidlarui  vmjalis  will  be  considered  in  reference  to  the  therap 
mitral  stenosis. 

Treatment  of  dropsy, — By  the  means  already  indicated,  toge 
the  administration  of  such  purgatives  as  produce  watery  evaci 
one  or  two  purgative  doses  of  calomel  are  often  of  service  in  1 
stage  of  treatment — may  suffice  to  remove  all  traces  of  drops 
restore  compensation.  In  other  cases  where  the  dropsy  does  not 
the  mechanical  removal  of  the  effused  fluid  may  be  necessary, 
by  a  lancet  or  punctures  by  a  needle  may  be  made  into  th< 
the  lower  extremities,  the  limbs  being  wrapped  in  flannels 
absorbent  material  to  take  up  the  fluid  which  copiously  drains  ; 
the  fine  trochars  and  canulas  known  as  Southey's  tubes  may  be  i 
either  case  the  skin  should  be  previously  sponged  with  alcohol, 
an  antiseptic  solution.  The  former  plan  is  to  be  preferred  in  tl 
a  delirious  or  very  restless  patient ;  the  latter  when  the  patient  i. 
enough  to  allow  the  fluid  to  flow  gradually  through  the  fin( 
tubes  into  the  receptacle  underneath  the  bed  for  many  hoi 
trochar  should  be  inserted  very  obliquely  beneath  the  skin  ;  the 
of  the  canula  should  be  at  the  extremity  (and  not  at  the  sides] 
flexible  exit  tube  in  the  portions  nearest  the  inserted  canula  i 
fixed  to  the  skin  of  the  leg  by  strips  of  adhesive  plaster  ;  it  shou 
arranged  so  that  it  does  not  kink  and  obstruct  the  flow.  It  is  h 
the  anasarca  is  considerable,  that  two  canulas  with  tubes  att 
inserted  into  each  lower  extremity.  When  ascites  exists,  the  fli 
the  abdomen  may  be  drawn  off  by  the  slow  process  of  draining  t 
small  canula  and  fine  tube,  or  by  the  more  rapid  process  of  pa; 
abdominis.  I  prefer  the  more  speedy  withdrawal  by  a  com] 
large  trochar.  When  ascites  coexists  with  general  anasarca  it 
a  question  whether  draining  the  subcutaneous  tissue  or  taj 
abdominal  cavity  should  be  first  performed.  When  the  abdom 
much  distended  the  former  should  be  practised  first,  for  after  the 
the  intra-abdominal  effusion  may  become  absorbed.  When  t 
is  considerable  paracentesis  abdominis  should  take  the  pr 
Effusions  within  the  pleural  cavity  should  be  withdrawn  at  once 

Agents  for  producing  sleep  or  calming  nervous  agitation  ar 
importance  in  the  treatment  of  the  failing  heart  of  mitral  insi 
In  some  cases  cldoralamule  has  been  useful,  as  it  is  always  a 
hypnotic.  It  may  be  given  in  doses  of  from  20  to  50  grains 
cachet  or  in  weak  spirituous  or  acidulated  solutions.  Each  draiig 
be  made  up  separately.  I  prefer  a  combination  of  20  or  30 
chloralamid  with  30  minims  of  dilute  hydrobromic  acid  with 
of  syrup  of  orange  flowers  and  an  ounce  of  pure  water,  adn 
at  bedtime.  Another  harmless  agent  is  urethane  (ethyl  carbama 
is  freely  soluble  in  water,  the  solution  having  a  saline  but  by 
unpleasant  taste.     In  doses  of  15  to  20  grains  at  bedtime  I  ha\ 


I 

L 


iiiJuLO  a  calm,  natural  sleep  lasting  in  a  case  of  severe  cardiac  failnre  for 
moro  than  five  hours,  tha  patient  being  manifestly  refreshed  on  waking. 
Pamld^htfde  h  perhaps  a  littlo  stronger  as  a  h^'pnotic.  It  may  ho  adminiB- 
tored  in  doses  of  fmm  30  to  90  minims  in  diluted  syrup  or  in  almond 
mixture,  or  in  cai>sulea  (each  containing  40  minims)  ;  it  lias  a  powerful 
and  unpleasant  taste. 

Ill  a  coMsitJcrable  number  of  cases  manifesting  distrcasful  symptoms  of 
dyspnoea  and  insomnia  no  agent  succeeds  so  well  as  morphia.  By  far  the 
l>est  way  of  a*] ministering  it  in  cases  of  cardiac  disease  is  by  hypodermic 
iujection.  The  solution  of  the  acetiito  or  the  hydrochlorato  or  the  solution 
of  morphia  and  atropia  may  be  used.  'The  first  dose  should  be  small — 
one-sixth  or  one-fourth  of  a  grain— but  this  may  be  increased  subsequently 
to  half  a  grain.  Care  should  be  taken  that  the  administration  shall  not 
become  hai>itiial. 

In  regard  to  dki  the  aliments  in  the  condition  of  failing  compensa* 
tion  in  mitral  insufficiency  should  bo  very  simple,  Mdk  is  the  best 
of  all  foods,  but  in  some  cases  is  hardly  tolerated  In  the  gastric  crisis 
accompanying  the  failing  heart  there  is  often  a  complete  disinclination  for 
food.  Then  peptonised  milk  or  milk  griicl  may  be  swallowed  in  .sipping 
fiishion,  the  patient  being  never  permitted  to  tike  a  distinct  meal,  nor  a 
[*artiele  of  solid  food  (Sir  Wm.  Rolicrts).  In  such  cases  I  have  seen  great 
benefit  follow  the  administration  of  peptonised  enemas  or  the  coddiver 
oil  milk  and  eg^  enema  air  eat  ly  mentioned  in  the  treatment  of  children. 
Brandy^  if  given  at  all,  shoidd  l>e  in  teas pcmn fid  doses  with  milk  and  wine 
only.  Sherry*  marsjda,  or  lokay  may  be  given  in  jellies.  At  the 
Bubsidenco  of  the  crisis,  as  soon  as  milk  can  be  well  borne,  an  all-milk 
dietary,  especially  if  there  be  dropsy,  should  bo  prescribed  until  eon- 
valescence. 

The  diet  and  hygiene  during  the  stage  of  comparative  convalescence 
will  be  considered  with  the  third  group  of  cases. 

GroKp  IL  Mitral  rf-gurgthfion  in  chorea. — In  the  majority  of  cases 
of  chorea  a  systolic  murmur,  having  the  characters  which  indic;ito  regur- 
gitation through  the  mitral  orifice,  is  manifested  at  some  period  of  the 
disease  or  throughout  its  whole  course-  In  a  large  section  of  such  cases 
the  signs  and  symptoms  are  such  as  to  leave  no  room  for  doubt  that  the 
imperfection  of  the  valve  has  been  caused  by  rheumatic  enilocarditis.  In 
many  instances  of  chorea  there  has  been  antecedent  rheumatism  ;  the 
proportion  varying,  according  to  the  beliefs  of  individual  observers,  from 
8  per  cent  (Hughes)  to  3i\  per  cent  (Pye  Smith),  31  per  cent  (A.  K 
Garrod),  and  32  per  cent  (Sir  Andrew  Clark).  There  is  a  consensus  of 
opinion  that  about  one-fourth  of  all  the  subjects  of  chorea  are  or  have  been 
rheumatic.  In  many  also  of  those  ^vho  have  personally  shown  no 
evidence  of  rheumatism  there  has  been  a  family  tendency  to  the  disease. 
The  doctrine  has  been  formulated  that  chorea  is  in  all  instances  a  rheu- 
matic affection  (Roger) ;  other  observers  (Stey^hen  Mackenzie,  Barlow, 
and  Cheadle)  have  estimated  that  in  from  45  to  75  per  cent  of  the 
cases  there  are  sufficient  evidences  of  rheumatic  tendency ;  it  may  bo 

vol*  v  3  s 
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concluded,  therefore,  that  in  the  majority  of  cases  chorea  is  i 
rheumatism.  It  must  be  allowed  that  in  many  of  the  cases  th< 
of  rheumatism  (reposing  as  it  necessarily  does  on  the  stat 
unskilled  observers,  with  whom  as  a  matter  of  common  experie 
every  painful  affection  is  rheumatic)  can  be  by  no  means  p 
causes  of  fallacy  be  excluded  wo  may  perhaps  take  it  as  a  fai 
hypothesis  that  about  half  the  total  cases  of  chorea  are  rheu 
that  the  endocardial  murmurs  manifested  in  these  patients 
structural  disease  of  the  valves,  the  result  of  the  rheumati 
endocarditis.  In  this  section  of  the  cases  the  mitral  incompK3t< 
is  the  concomitant  of  the  disease  is  to  be  estimated  and  trea 
any  failure  of  compensation  renders  such  treatment  necessary— 
to  the  rules  already  laid  down.  The  therapeutics  of  chorea  ar< 
elsewhere. 

Nearly  all  observers,  however,  are  agreed  that  some  cases 
are  non-rheumatic.  It  is  well  known  that  a  sudden  shock  or 
be  the  precursor  of  chorea  :  such  a  cause  may  operate  in  a  case  ui 
rheumatic,  but,  in  common  with  many  other  observers,  I  have 
cases  of  chorea  where  a  sudden  and  violent  emotion  preceded 
in  a  person  who  showed  no  sign  of  rheumatism,  nor  any  proclivi 
Dr.  Stephen  Mackenzie's  statistics  showed  rheumatism  and  fr 
nearly  equal,  numerically,  as  antecedents  of  chorea  (38).  Obf 
generally  agreed  that  emotional  and  mental  disturbances  have  a 
in  the  immediate  causation  of  the  disease  (A.  K  Garrod).  ' 
immediate  cause  of  chorea  that  can  be  traced  with  any  frequency 
usually  fright,  rarely  mental  distress  "  (Gowers,  20).  The  hear 
in  Dr.  Stephen  Mackenzie's  statistics  of  cases  of  chorea,  was  asso 
rheumatism  in  50  per  cent ;  whilst  in  35  per  cent  no  such  asso< 
recorded.  In  non-rheumatic  chorea  I  consider  that  the  sym; 
signs  of  mitral  insufficiency  differ  from  those  in  the  rheumatic 
some  of  these,  careful  examination  for  many  days  may  detect  n 
of  valvular  disease  ;  then  a  soft  and  slightly  pronounced  systoli 
localised  at  the  position  of  the  heart's  apex,  may  become  aiidib 
is  no  accentuation  of  the  pulmonic  second  sound ;  the  ventric 
become  dilated  ;  yet  the  murmur,  having  its  original  cbaracte 
for  several  years.  At  later  periods  it  may  become  completely 
The  late  Sir  Andrew  Clark  held  that  the  murmurs  of  mitral  re^ 
so  frequently  observed  in  cases  of  chorea  disappear,  in  the  grea 
of  cases,  within  eight  or  nine  years  of  the  attack  (10).  The 
features  greatly  differ  from  those  of  mitral  insufficiency  due  to 
endocarditis.  The  evidence  of  morbid  anatomy  completes  i 
tion.  In  cases  of  fatal  chorea  wherein  a  soft,  apical,  systolic  m 
been  observed  during  life,  the  left  auriculo- ventricular  ori 
auricular  aspect  has  been  found  studded  and  fringed  with  : 
outgrowths  having  the  signs  of  papilliform  elevations  of  the  en< 
These  outgrowths  are  firm  to  the  touch,  and  are  not  detached  1 
with  the  finger.     The  endocardium  is  smooth  over  them.     T 


bepn,  as  in  rheumatic  endocarditis^  with  a  change  in  the  epithelium 
and  an  attachment  to  the  roughene<i  surface  of  fibrous  caps^  but  they  arc 
firm  out^Towths  showing  fibrous  hyperplasijL  Their  formation  is  not 
followed  by  the  sclerous  changes,  the  widely-sprcad  fil>rous  proliferation,  the 
retractions  of  valve  curtiuns,  conls,  and  columns  so  frcfjiient  in  rheumatic 
entiticanlitis.  On  the  other  hand,  they  interfere  but  little  with  the  closuni 
of  the  orifice  in  systole,  and  in  pi-ocess  of  time,  the  endoc^irdium  remaining 
quite  smooth,  tEey  come  to  have  no  pathological  significance  whatever. 
It  seems  to  me  prol*able  that  they  may  l>c  the  immediate  results  of  a 
suflden  overstrain  and  rupture  of  the  terminal  arterioles  distril>uted  to  the 
valve  structures.  The  immediate  symptomH  induced  1>y  terror  or  by  any 
sudden  mental  shock  is  a  blanching  of  the  surface  of  the  body,  a  contrac- 
tion of  the  arterioles,  a  stimidatiou  or  over-action  of  the  sympathetic  ncrvo 
mechaidsm.^  The  effect  on  the  heart  at  first  woulil  seem  to  be  arrested 
action,  afterwanls  palpitation.  In  the  case  of  the  delicate  arterioles  of 
the  endoc4irdium  of  the  valves  the  result  might  well  bo  ruptures  ; — minute 
hiemorrhages,  followe<l  by  thickenings  analogous  to  those  observed  aftei 
the  experimental  production  of  overtstratu  in  animals  {Uoy  and  Adand). 

In  ciises  of  chorea  in  which  thcie  is  no  evidence  of  failure  of  com- 
pensation, but  only  a  systolic  nuuTuur  at  the  apex  to  indicate  some 
incompleteness  of  the  closure  of  the  mitral  orifice  during  the  ventricular 
systole,  all  tre^^iment  by  cardiac  tonics,  or  liy  means  specially  directed  to 
the  valvular  imperfection,  is  luiuecessary,  and  probably  mischievous.  The 
theraj  eutic  methods  adopted  should  be  those  for  calming  the  tumult  of 
the  nervous  system  and  for  ministering  to  a  healthy  nutrition. 

Gr<mp  II L  Mitral  ijuiujiiciatrtf  the  result  of  dtlftfuUoji  of  (kr  left 
ventticie, — This  group  m,ust  of  necessity  be  8ubdi\ided.  In  some  cases 
the  dilatation  of  the  ventricular  wall  is  from  mechanicjil  causes.  This  can 
be  traced  in  the  case  of  disease  of  the  aortic  valves,  which  has  caused 
obstruction,  regurgitation,  or  the  combined  lesions.  For  long  periods  no 
murmur  is  hea.rd  at  the  apex,  but  later  the  systolic  bruit  of  mitral  regur- 
gitation becomes  audible,  and  the  cavsc,  which  formerly  presented  no  such 
signs,  l>egina  to  manifest  the  venous  congestion,  the  rising  dropsy,  and  the 
forms  of  dyspno/a  of  mitral  disease.  A  similar  sequence  may  be  observed 
in  chronic  Bright's  dis43ase  with  artcrio-sclcrosis.  The  left  ventricle  may 
for  long  periods  show  signs  of  hypertrophy  ;  then  signs  of  dilitation 
are  manifested  more  or  less  rapidly  ;  later  the  murmur  and  the  signs  of 
mitral  insufficiency  are  oljserved.  The  ventricle  has  become  hypertrophied, 
or  dilated  and  hypertrophied,  from  the  resistance  in  the  aorta  and  the 


Witnesi  the  wordu  of  tlie  poets  : 


I  conid  m  Ulo  uofolil  wliime  Hghtefit  word 

Would  harrow  up  tlty  mnl,  ttv^^Hf  thy  young  blood, 

Kftk«  Uiy  two  eyen,  likr  aUn,  ntiirt  frnui  Uieir  iphera. 

The  knotted  ami  combined  lock*  to  part 

And  i*ar1i  |artJi:ulaT  liair  to  Rt&nd  an  tud^ 

Like  quUls  upon  Uie  fretfal  porcupiin«. 

BOAILSePEARK. 

Otwtupoi,  itcit«nmtq.iift  eotoM ;  vox  fkuelbtti  hAe»Jt. 
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peripheral  vessels  on  account  of  the  thickening  and  contract 
smaller  arteries.  The  intra- ventricular  overstrain  continuinj 
creasing  —  because  of  the  augmenting  arteriole-obstruction - 
ventricle  yields  to  such  an  extent  that  the  mitral  curtains  fai 
during  ventricular  systole. 

In  another  set  of  cases  there  may  be  none  of  the  ordinal 
chronic  Bright's  disease,  nor  of  thickening  of  the  walls  of  th< 
arteries ;  and  yet,  in  patients  who  have  manifested  no  signs  of  r! 
nor  of  endocarditis,  the  physical  signs  show  dilatation  of  the  lei 
and  finally  mitral  insufficiency.  In  some  of  these  it  is  found  ; 
that  there  have  been  arteritis  and  periarteritis  in  the  vessels  of 
itself  ;  in  others  atheroma  of  the  coronary  artery  of  the  lef 
and  tracts  of  degeneration,  molecular,  fibrous  or  fatty,  corres] 
the  area  supplied  by  the  branches  of  the  artery.  In  another  i 
these  patients  being  usually  obese  and  often  alcoholic,. there  is  fai 
tion  amongst  the  cardiac  muscular  fibres,  and  the  left  ventr 
because  of  the  imperfection  of  its  muscle.  In  yet  another  sul 
this  group  the  heart  becomes  dilated  to  the  degree  of  ino 
of  the  mitral  valve  from  a  morbid  affection  of  the  nervoi 
Probably  the  nervous  influences  disposing  to  dilatation  oj 
ventricle  have  been  too  much  overlooked.  I  have  traced  a 
extreme  dilatation  of  the  left  ventricle  coincidently  with  signs  < 
of  the  vagus.  In  several  cases  the  complete  signs  of  dilatei 
and  mitral  insufficiency  have  come  on  in  the  course  of  Grave 
these  will  be  considered  hereafter. 

It  is  obvious  from  these  considerations  that  dilatation  of  the  lef 
with  mitral  insufficiency,  apart  from  structural  ^ise^se  of  the  ^ 
be  the  result  of  various  and  complex  morbid  states.  It  mi 
membered  that  these  complex  morbid  conditions  may  coe 
structural  disease  the  result  of  rheumatic  endocarditis,  which  hx 
been  discussed. 

These  considerations  must  have  their  due  weight  in  qu< 
treatment.  In  cases  of  arterial  obstniction  in  the  subjects  c 
Bright's  disease,  and  often  in  patients  after  middle  life,  digital 
forms  of  cardiac  tonics  fail,  or  even  do  positive  harm.  In  such  c 
may  result  from  the  administration  of  arterial  relaxants,  and  \ 
digitalis  may  often  bo  associated.  Dr.  Balfour  considers  thai 
cannot  be  safely  given  in  cases  of  senile  heart  without  a  sim 
unlocking  of  the  arterioles.  The  cardiac  tonic,  therefore,  e 
combined  with  iodide  of  potassium  or  sodium,  or  with  a  nitrit 
nitrite  of  ethyl  (nitrous  ether),  nitrite  of  sodium,  or  nitro-glycc 
cases  in  which  there  is  reason  to  suspect  thickening  of  the  wa 
arteries — in  the  general  arterial  system,  or  in  the  heart  itseli 
course  of  the  iodides  is  to  be  advised.  Digitalis  may  be  also  adi 
for  periods  of  two  or  three  days  at  long  intervals.  Trinitrii 
be  prescribed  if  any  sign  of  intolerance  of  the  iodides  be  notic 
these  seem  to  be  inefficacious,  it  may  be  administered  in  one-mi 


of  the  one  per  cent  spirituous  solution  ;  or  in  the  form  of  tablets  in 
which  YGTT  gi'ain  of  nitro-glycerine  is  crjmbiiied  with  chocolate.  For 
cootinuous  adniiiiistnition  I  prefer  very  small  doses  {^.^  gratJi)  three 
times  a  day.  A  combination  with  amyl  nitrite  is  in  some  cases  a  distinct 
iidvanUige,  for  example,  nitro-glycenne  j-J^  grmin^  amyl  nitrite  |,  menthol 
^  grain,  capsicum  j^  gniin,  with  chocolate  to  form  a  tablet  (Pharma- 
copceia  of  the  Westminster  Hospital). 

When  a  case  in  this  group  shows  signs  of  marked  cardiac  failure, 
such  as  severe  dyspncea  and  dropsy,  complete  rest  in  bed  should  be 
enjoined.  Before  the  administration  of  any  cardiac  tonic  it  is  well  that 
pnr^atives  be  administered.  A  dose  of  calomel,  three  to  five  giuins,  h  a 
goo<l  beginning ;  or  the  patient,  having  abstained  from  liquids  for  some 
hours,  may  take  two  to  four  drachms  of  sulphate  of  magnesia  in  hot 
water  (Matthew  Hay).  A  considenible  Avatery  flischargo  may  rapidly 
reduce  the  oedema.  The  patient  should  lie  cautioned  against  getting 
out  of  bed^  or  even  assuming  the  sitting  f^osition  during  the  relief  of  the 
bowels,  lest  syncope  lie  thus  induced.  The  trunk  should  be  supported 
by  pillows  and  the  bed-p«in  used. 

In  cases  in  which  dropsy  is  not  extreme,  imiii^agr  may  1>e  of  great 
advant^ige.  The  nuiseies  of  the  extremities  and  of  the  thorax  should 
be  gently  kneaded.  AMominal  massage  should  he  practised  with  caution  ; 
to  dilate  the  vessels  within  the  splanchnic  area  may  induce  amipmia  of 
the  brain.  Massage  of  the  extremities  aids  the  venous  circidation, 
quickens  the  function  of  the  absorbents,  and  tends  to  bring  about  a  more 
deliberate  and  efficient  ventricular  systole. 

In  the  grave  conditions  of  failure  of  compensation  it  is  hest  that  the 
diet  be  exclusively  milk,  diluted  with  barley-water  or  peptonised-  Small 
quantities  should  bo  swallowed  at  a  time.  Milk  is  a  notable  diuretic,  and 
in  the  dropsical  stages  it  shoidd  form  the  staple  diet  All  strong 
extracts  of  meat,  which  contain  many  pnxlncta  of  retrogra<le  meta- 
morphoses, are  to  he  forbidden  ;  but  chicken  or  veal  broth  and  j  el  lies 
may  be  {KM^mittcd  in  some  cases.  In  the  stages  of  recovery  three  to  six 
pints  of  milk  may  be  taken  in  the  twenty -four  hours. 

When  the  pitient  begins  to  be  able  to  take  some  walking  exercise, 
and  the  prolxdjility  of  resuming  oixb'nary  avocations  comes  into  con- 
sideration, the  I  question  of  limitjitiun  of  the  ingestion  of  fluids  has  to 
be  settled.  Oertcl  penuits  only  34  to  36  ounces  of  water,  including  that 
contained  in  the  solid  food,  per  diem.  The  best  proportions  of  food  are 
said  to  be  about  1  ounce  of  fat>  3J  ouneea  of  carbohydrates,  and  not 
less  than  5  ounces  of  proteids.  A  cup  of  tea  morning  and  evening, 
about  half  a  pint  of  claret,  from  8i  ounces  f  >  rather  more  than  a  pini 
of  water,  and  a  little  over  3  ounces  of  soup,  should  constitute,  besides 
that  contained  in  the  solids,  all  the  flui^l  taken  during  c^H'h  day.  The 
solid  tliet  should  be  rich  in  nitrogen — for  example,  bread  4  to  5  ounces, 
meat  or  fish  6  to  7  otmccs,  with  5  ounces  of  chicken  or  game,  one  or  two 
eggs,  a  little  salad,  cheese,  etc.,  and  3i  tu  7  ounces  of  fresh  or  cooked 
fruit  (43). 
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As  compensation  is  recovered,  and  during  its  maintenance 
atised  muscular  exercise  is  a  valuable  therapeutic  means.  S 
1854,  said  that  ''the  symptoms  of  debility  of  the  heart  \ 
removable  by  a  regulated  course  of  gymnastics,  or  by  pedestriai 
even  in  mountainous  countries  such  as  Switzerland  or  the  1 
of  Scotland  or  Ireland ''  (66).  This  opinion  sounded  the  note  o 
against  the  routine  practice  of  a  long  series  of  years  of  keeping 
who  presented  any  sign  of  heart  disease  in  the  most  complete 
repose  attainable.  Supposing  that  active  disease  be  not 
in  the  cardiac  tissues,  a  "  coddling "  policy,  whereby  the  heart 
kept  at  a  minimum  exercise  of  function,  is  contrary  to  sound  p 
and  good  practice.  Saeterburg  of  Stockholm  and  Zander  used  g 
in  the  treatment  of  diseases  of  the  heart,  and  descnbed  their  es 
which  appeared  to  be  very  favourable  in  the  period  between 
1872.  The  Swedish  system  for  the  promotion  of  good  physica 
ment — the  chief  exponent  of  which  was  Professor  Ling — b 
important  agency  for  preventive  as  well  as  curative  treatn 
essentials  being  a  forced  action  of  the  voluntary  muscles  for  give 
The  order  proposed  by  Ling  for  these  exercise  movements 
respiratory,  (ii)  lower  extremities,  (iii.)  upper  extremities,  (iv.) 
(v.)  trunk,  (vi.)  movement  of  lower  extremities  repeated,  (viL 
tory  movement  repeated.  In  the  Zander  system  mechanii 
ances  were  used  for  the  special  exercising  of  certain  ^ 
muscles.  Oertel  in  1884  extended  the  doctrine  and  prac 
advocated,  in  a  regulated  and  graduated  manner,  the  pron 
vigorous  muscular  effort  in  mountain-climbing.  The  effort  o: 
ing  a  hill  is  much  more  potent  for  good  than  that  of  walking 
ground.  There  is  an  increased  flow  of  venous  blood  to  the  i 
of  the  heart;  the  lungs  become  more  fully  expanded,  the  ch 
the  pulmonary  circulation  to  the  left  auricle  are  more  free, 
volume  of  blood  delivered  to  the  arteries  by  the  left  ventricle  i 
The  perspiration  causes  a  reduction  in  the  volume  of  the  fluid  b 
a  relative  augmentation  of  the  haemoglobin.  The  lymplu 
stimulated  to  their  task  of  absorption.  Many  cautions,  how< 
necessary  in  the  prosecution  of  this  plan  of  treatment  If  tl 
induce  unduly  rapid  breathing,  the  patient  should  at  once  cc 
rest  and  make  deep  inspirations.  It  seems  to  me  that  the  pla 
good  when,  with  the  increased  muscular  effort,  there  is  no  con 
increase  of  the  breathing-rate — the  lungs  must  be  adequately 
rapidly,  imperfectly,  and  deceptively  inflated.  No  effort  must  b< 
It  is  the  sudden  overstrain,  such  as  occurs  in  running  to  a 
station,  that  kills.  Again,  great  caution  must  be  exercised  in 
cardiac  patients  to  considerable  altitudes.  Dangerous  and  fatal  s 
have  occurred  even  at  moderate  elevations  above  the  sea-level. 

The  climbing  of  hills  is  not  to  every  patient  a  possible  n: 
treatment.  Systematised  gymnastic  exercises  exclude  the  ne< 
hill -climbing.     The  exercises  recommended   by  Dr.  Schott  of 
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ffcre  known  as  resistance  gymnastics  (Wi(lerstaiideg>Tiinastik)-  The 
patientj  loosely  and  lightly  clothed,  is  instructed  to  bjcathe  quicstly,  and 
to  make  certain  moveraents  which  are  gently  resisted  liy  a  skilled  attend- 
ant, who  uses  for  this  purpose  the  palms  of  the  himds,  without  grasping 
or  constricting  the  limbs.  The  movements  made  are  {a)  various  flexions 
and  extensions  of  the  forearm  and  upper  aim  ;  (A)  movements  of  the  lower 
extremities,  the  jiaticnt  maintaining  his  jKisitlon  by  resting  his  hand  upon 
\\  chair ;  (*)  flexions,  exten-sions^  and  rotations  of  the  trunk  upon  the  hips» 
A  short  interval  is  enjoined  after  eat'h  movement,  during  which  the 
patient  sits  down  ;  the  exertion  should  be  only  m<Mlerate  in  degree,  and 
should  cause  no  flushing  nor  pallor^  nor  qnickened  brcaihing. 

It  is  not  possilile  in  all  cases  for  a  jKitiiiit  to  \\\x\%  the  assistance  of 
a  skilled  attendant,  yet  much  good  often  results  fmm  a  course  of 
systematic  movements  executed  without  such  airL  These  should  lie  (a) 
exercises  of  the  arms  and  eoincidently  of  the  upper  thorax  muscles,  (6) 
of  the  legs  both  in  walking  and  with  the  body  at  lest,  (f)  flexions  and 
extensions  of  the  trunk  ;  thus  movements  are  communicated  to  the 
alKlominal  viscera.  No  hesivy  WL'ights,  such  as  cIuIjs  or  duntlj-bells,  should 
l>e  used,  and  the  muscles  of  one  side  of  the  bndy  shoukl  not  be  exercised 
disproportionately  to  those  of  the  othen  So  far  as  the  movements  of  the 
upper  extremities  are  concerned,  these  may  be  accomplished  by  the  pjitient, 
stonding  erect  or  in  the  sitting  position  with  spine  atraighiened,  hold- 
ing lightly  in  the  hands  a  rod  or  cane^  and  lifting  this  by  deliberately 
calculated  at  t ions  to  the  fullest  extent  above  the  head  the  rod  is  then 
brought  down  behind  the  shoulders,  the  chest  being  thus  throMm  forwards. 
The  position  of  the  ro<i  is  to  be  always  maintained  at  riglit  angles  to  the 
spinal  column  ;  the  movements  are  to  he  repeated  slowly  and  deliberately 
until  there  is  a  slight  sense  of  fatigue. 

The  elTect  of  exercise  of  the  voluntary  muscles  is  an  accumidation  of 
blood  in  their  vessels  of  supply,  nnd  a  corresponding  derivation  from 
congest^jd  areas — for  example,  from  the  right  chambers  of  the  heart  and 
engorged  veins  (34).  "The  vessels  which  supply  the  muscles  of  the 
body  are  capable  of  such  extension  that  when  fully  dilated  they  will 
allow  the  arterial  bhiod  to  pcmr  through  them  aloi^e  nearly  as  quickly  aa 
it  usually  does  through  the  vessels  of  the  skin,  intestines,  and  muscles 
together '^  (Latider  Urunton,  7).  The  conditions,  however,  induced  by 
nmscular  exertion  are  very  complex.  There  are  alternate  contractions 
and  relaxaticins,  the  former  compressing  the  blood-vessels,  the  latter 
freeing  these  channels ;  concurrently  there  are  increased  activities  of  the 
absorbents  and  reflex  nerve-stimulationa.  In  the  movements  of  the 
tnink  upon  the  lower  extremities  another  set  of  factors  comes  into  play. 
The  alternate  couipressirms  and  relaxations  of  the  abdomen  affect  the 
blood-supply  to  the  alwlonnnal  viseeia.  The  tendency  must  be  in  the 
main  to  cause  the  vessels  in  the  splanchnic  area  to  dilate  and  so  to 
co-operate  with  those  of  the  muscles  in  relieving  any  turgescence  of  the 
right  cavities  of  the  heart. 

The  uu  nf  hailu  and  httthmfj  in  the  treatment  of  ill-compensated  mitral 
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,  insufficiency   can   be  very  useful.      In  years  past   there    has 

doubt  too  great  fear  lest  a  patient  presenting  the  signs  of  i 
gui'gitation  should  catch  cold ;  thus  the  ablutions  have  of 
insufficient  or  injudicious.  The  use  of  cool  or  cold  water 
proscribed,  and  possibly  hot  baths  have  been  too  freely  indulged 
effect  of  a  hot  bath  is  evident  to  ordinary  experience — causing  < 
of  the  vessels  of  the  skin  it  may  induce  cerebral  anaemia  with  & 
of  faintness.  The  debilitating  effect  of  repeated  hot  baths  is  we 
On  the  other  hand,  the  invigorating  effect  of  cold  tub  in  those 
bear  the  shock,  and  of  cool  sponging  in  those  who  are  more  su 
I  are  matters  of  common  experience.      For  a  long  period    the 

,  patients  to  any  health  resort  for  a  course  of  treatment  formed  n 

the  therapeutics  of  heart  disease.  Beneke  in  1859  and  186 1,  anc 
in  1878,  adduced  evidence  to  show  that  the  baths  of  Nauh< 
Frankfort,  in  Germany,  were  beneficial  in  increasing  the  fon 
heart  and  in  restoring  compensation  in  cases  of  vahnilar  disease. 
'  Blanc  in  1886  recommended  the  course  of  treatment  at  Aix-lcs 

I  douches  (temperature  about  90°  F.),  together  with  skilled  mass; 

I  he  cited  52  cases  of  mitral  regurgitation  in  which  this  plan  was  pu 

15  of  these  all  signs  of  disease  disappeared,  in  21  there  was  impi 
and  in  16  the  signs  remained  stationary  (5).  The  chemical  coi 
of  the  water  of  Aix-les-Bains  has  probably  but  little  to  do  with 
peutic  effect  as  used  externally  in  those  cases.  Its  chief  valu 
its  soft,  unctuous  quality,  due  mostly  to  the  presence  of  organi 
(bar^gine),  which,  when  at  the  agreeably  warm  temperature  at 
is  used,  adapts  it  admirably  for  the  douche-massage.  The  th 
conditions  of  the  employment  of  the  Nauheim  waters  are  more 
These  come  from  hot  springs  (temperature  83°  to  100°  F.), 
charged  with  saline  matters,  chiefly  chlorides  of  sodium  and  calc 
free  carbonic  acid  gas.  In  marked  feebleness  of  heart,  and  gen 
the  earliest  stages  of  treatment,  the  patient  takes  a  saline  bath  frc 
the  carbonic  acid  has  been  allowed  to  escape ;  the  duration  of  th 
six  to  eight  minutes,  the  temperature  of  the  water  being  95°.  A  r 
hour  is  enjoined  after  each  bath.  The  periods  of  immersion  are  i 
during  the  course  of  treatment  to  twenty  or  thirty  minutes,  and 
peratiu-e  is  lowered  by  degrees  to  85*5**  F.  The  water  used  is  al 
retain  its  carbonic  acid  in  less  or  greater  proportion,  as  it  is  exf 
longer  or  shorter  periods  to  the  air,  or  used  as  the  Strombad  foam 
its  full  content  of  the  gas.  The  effects  of  the  various  agencies  thi 
force  have  been  studied  experimentally  by  Dr.  II.  F.  C.  Leith  an 
(31).  In  regard  to  temperature,  simple  therm.al  baths  at  9i 
under  commonly  tend  to  reduce  the  pulse-rate  by  five  or  scvei 
1 1  minute.     The  effect  of  the  addition  of  sodium  chloride  to  the 

generally  to  emphasise  the  change  in  the  pulse,  and  to  make 
more  agreeable  to  the  patient;  when  the  bath  is  charged  with 
acid   gas  (Sandow's   effervescing  tablets  being  used)  the    puis 
further  reduced,  whilst  the  force  of  the  heart's  action  is  incrca 


plea-s.tfititess  and  buoviinoy  of  the  Imtb  are  also  enhanced,  and  ttio  patient 
cxperientcs  an  af^reeiddc  sensation  of  ivarmth.  The  result  of  a  bath  at  a 
temperature  bch»w  bcHly-hcat  is  contraction  of  the  cutaneous  vessels 
of  tho  area  immersed,  higher  tempemtures  cause  their  relaxation  ;  the 
lymph-cirijidation  u  iieeessiirily  niodified»  the  internal  vascular  conditiotis 
arts  chanu'ed,  dUatatiotm  of  the  vessels  occur  in  various  regions — notahly 
in  the  \;isrular  districts  of  the  brain,  and  proUtbly  there  are  some 
rhythmic  alteration  of  dilatatioi*a  and  contraction.  Furthermore,  there 
are  reflex  elieeta  upon  the  Viiso- motor  and  ciirdio- inhibitory  cent  res. 
When  the  bath  coittaina  free  airbooic  acid  gas  the  fine  hubbies  adheiing 
to  tho  skin  protect  the  body  from  the  colder  surrounding  watt'r,  and 
constantly  impiri*^ng  upon  the  aurfaro  stimulate  the  cutaneous  nerv*e- 
6ndingf^.  Probably  also  some  of  the  gas  peimeates  the  skin  ;  carl>onic  acid 
has  licen  shown  to  be  a  lujuble  and  valuabk^  local  aria!stlii4ie  (Ozanam). 

The  efleets  of  the  combined  treatment  by  baths  and  muscular  exer- 
cises as  carried  out  at  Nauheim  are  siiid  to  be  increased  strength  of  the 
pulse  with  diminution  of  its  abnormal  frer|uency,  decreased  rate  of 
respiration,  together  with  fuller  insinratitins  and  gi cater  ease  and  eouifort 
in  hreatliing,  anrl  diminution  in  the  size  of  tho  dilated  hc^rt.  There  is 
sufficient  testimony  to  show  that  in  a  large  numlicr  of  cases  there  bis  been 
a  great  improvement  in  the  subjective  conditions.  The  evidence  is  less 
generally  conclusive  hh  to  the  reduction  in  sixe  of  tho  heart.  From 
examination  of  a  considerable  number  of  outlines  pu ii>orting  to  be  those 
of  tho  heart  l>efure  and  after  the  Nauheira  treatment,  1  am  of  like 
opinion  with  Dn  O,  V.  Poore,  Sir  William  Broadbent,  Dr.  Leith,  and  Dr. 
Ilerschcll,  that  many  are  the  results  uf  a  fidlaeious  ])lan  of  ph\;Nical 
exanu nation,  and  cannot  be  held  to  represent  with  au}^  degree  of  accuracy 
the  size  and  position  of  the  heart  (24,  31,  45),  On  the  other  hand,  there 
is  a  very  lugh  probability  that  in  some  cases  the  situation  and  shape  of 
the  heart  liave  become  changed,  and  the  right  chambers  reduced  in 
vobime.  Careful  observations  have  showTi  that  the  bulk  of  the  heart 
may  grejitly  change  unrler  varying  conditions  within  very  short  jieriods 
of  time.  In  the  case  of  mitnd  disease,  whilst  the  patient  has  been  at 
rest,  and  when  no  special  therapeutic  means  could  l>e  invoked  as  causes,  I 
have  observed  signs  of  \ery  considerable  variations  in  the  bidk  of  tho 
heart  in  less  than  twenty-four  hours  (61).  Sir  W,  Broadbent  says  :  **That 
a  diminution  in  the  vcdume  of  the  heart  may  Uike  place  mider  the 
intiuence  of  saline  baths  and  certain  movements  there  can  be  no  doubt^ 
but  such  diminution  is  an  t»ccurrence  which  is  perfectly  familiar  to  all 
who  are  in  the  habit  of  noting  the  changes  in  the  size  of  the  heart 
under  other  methods  of  treatment  or  from  various  causes.  In  a  heart 
dilated  from  over-exertion,  for  example,  the  apex  beat  may  often  be  felt 
to  come  in  for  ha]f  an  inch  towards  the  normal  situation,  when  the 
patient  is  simply  made  to  walk  two  or  three  times  across  a  room"  (6). 
Not  only  the  positions  of  the  apex  (Lcith),  but  also  the  outlines  of 
precordial  dulness,  have  Wen  found  to  vary  at  intcrv  ds  tJuring  the  daj*. 
lleitler  considers  from  his  observations  that  there  are  rhythmie  changes 
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in  the  volume  of  the  heart,  the  pulse  remaining  unaffected  by  thi 
All  these  considerations  must  have  their  due  weight,  and  to 
reliance  must  not  he  placed  on  the  evidence  derived  from  the  < 
means  of  physical  examination  as  to  the  space  occupied  by  the  h< 
given  time.  The  concurrence  of  signs, — the  evidence  of  rational 
as  of  physical  diagnosis, — however,  shows  that  a  combination  of  j 
bath  treatment  and  physical  exercises  may  be  a  valuable  agency  \ 
in  cases  of  mitral  insufficiency  with  failure  of  compensation. 

One  factor  in  the  therapeutics  of  a  health  resort  must  not 
looked.  The  change  in  surroundings  must  produce  an  effect  i; 
higher  attributes  of  the  nervous  system — the  will,  the  emotions, 
intellect.  It  is  no  slight  advantage  for  a  patient  to  be  taken  away  1 
little  worries  of  home  to  a  place  where,  with  clear  sky  and  pure  a 
are  facilities  for  systematic  self-management,  a  prescribed  and  n 
dietary,  and  the  associated  hope  and  faith  inspired  by  the  fa^ 
experiences  of  others.  Mental  and  emotional  impressions  can  ; 
influence  the  trophic  nervous  mechanism  of  the  heart.  It  is  ti 
there  is  a  reverse  to  this  picture.  Patients  are  sometimes  dec< 
false  hopes  and  fallacious  arguments ;  persons,  for  example,  the  sul 
mitral  insufficiency,  well  compensated  and  causing  no  adverse  syi 
have  been  persuaded  by  so-called  friends  that  calcareous  incrustati 
fibrous  thickenings  about  their  heart-valves  would  by  the  operat 
certain  ''  cure  "  disappear  as  crystals  dissolve  in  water.  Long  and 
journeys  have  been  imdertaken  by  those  who  were  totally  unfit  1 
the  comforts  of  their  home,  and  there  has  followed  a  sad  a^ 
from  the  delusive  dream.  These  agencies  are  potent  for  good 
evil,  and  every  case  in  which  the  use  of  them  is  contemplated,  i 
careful  considered. 

Growp  IV,  Mitral  insufficiency  from  anosmia.  —  A  systolic 
over  the  apex  of  the  heart  is  heard  not  infrequently  in  the  sul 
the  various  forms  of  anaemia ;  in  some  cases  it  is  also  audible  at  t 
internally  to  the  angle  of  the  left  scapula.  Dr.  A.  G.  Barrs  f< 
apex  systolic  murmur  alone  in  13  out  of  115  cases  of  anaemia, 
examples  of  chlorosis  Potain  observed  a  murmur,  which  he  coi 
to  be  cardio-pulmonary,  in  nine  cases  above  the  apex,  and  in  one  c 
the  apex.  Byrom  Bramwell  and  Stephen  Mackenzie  have  record 
of  apex-systolic  murmurs  in  cases  of  pernicious  anaemia.  I  have 
found  an  apex  systolic  murmur  in  7  per  cent,  and  co 
murmurs  at  the  apex  and  over  the  site  of  the  pulmonary  arte 
per  cent  of  cases  of  anaemia.  The  first  question  to  determine  is  ^ 
a  bruit  having  such  characters  be  due  to  causes  operating  ex 
to  the  heart  itself.  Potain  describes  all  the  murmurs  heard 
neighbourhood  of  the  heart  which  are  causally  related  with  anaei 
chlorosis  as  cardio-pulmonary ;  he  finds  that  they  do  not  beg 
the  systolic  contraction  of  the  ventricle  as  or<ra.nic  murmurs  do, 
meso-systolic  (occupying  a  portion  only  of  the  systole),  that  tj 
soft  and  superficial,  greatly  modified  by  the  act  of  respiration,  th 


aro  influencctl  hy  the  attitiirle  of  the  patient,  so  that  thoy  sometimea  diV 
apixiiir  wlien  the  recumberit  is  changed  for  the  erect  position,  and  that  they 
vary  from  day  to  day.  He  considers  that  ehh>iosis  tends  to  the  pro- 
duction of  cardio-pulmonary  murmurs  by  influencing  the  nervous  system, 
and  so  enhancing  the  cartJiac  exi^itahility.  When  in  a  case  of  anaemia  a 
systolic  nuirmur  is  heard  at  or  near  the  situation  of  the  apex,  it  is  of 
importance  (n)  to  detitrmine  by  palpation  and  pcrcr*6!^ion  the  ijosilion  of 
the  apex  beat  of  the  outline  of  the  left  ventricle,  and  the  relation  of  the 
observed  murmur  to  the  area  thus  determined ;  (h)  to  consider  the 
various  signs  already  noted  which  diflcrentiate  the  card io- pulmonary  from 
the  organic  mitml  murninr.  A  certain  propiirtion  may  be  found  to 
answer  to  Potain's  criteria  of  non-organic  ^  murmurs,  I  ca!i  have  no 
doubtj  however,  that  in  some  cfisea  the  apiad  murmur  is  duo  to  veritftble 
mitral  regurgitation ;  first,  because  it  has  the  site  and  characters  iden- 
tical with  thfise  due  to  organic  causes,  and,  secondly,  because  it  may  be 
followed  by  all  the  symptoms  of  failure  of  compeneation  in  mitral  in- 
sufficiency. I  have  observed  an  apical  systolic  murmur  to  arise  in  a 
healthy  woman  after  profuse  uterine  hiemorrhage  (from  fibroids),  severe 
dyspno^i^i  with  abundant  dropgy  to  follow,  and  ultimately  complete 
recovery  to  take  place,  with  the  disappearance  of  all  the  physical  signs 
of  dise^ise  (06). 

From  the  well-known  association  of  fatty  degeneration  of  the  miiscidar 
fibrillin  of  the  heart  with  anaemia,  it  must  be  inferred  that  the  mitral 
insufficiency  is  caused,  the  valvular  apjmratua  being  normal,  by  the 
resulting  enfeeblement  of  the  myocardium.  The  incompetence  may  Ikj 
from  impiurment  of  the  muscle  of  the  ventricular  wall  or  of  the  museuli 
papillares,  or  of  both.  Positive  dilatation  of  the  left  ventricle  has  been 
described  by  some  observers  (Good hart,  Stephen  Mackenzie,  Niemeyer). 
In  these  cases  the  incompetency  of  the  valve  is  reiwlily  explained  liy  the 
passive  dilatation  of  the  auriculoventricidar  orilico  ;  on  the  other  hand, 
the  ventricle,  and  the  heart  genendly,  have  been  found  by  other  obser vera 
to  be  abnormally  small  (Duroziez,  Potain).  1  have  olmerved  cases  in  which 
there  have  been  the  physic^d  signs  of  mitral  regurgitation  in  aruemia 
when  the  outline  of  the  heart  has  been  markecJly  smaller  than  the 
normal.  The  regurgitjition  in  such  cases  may  Iks  explained  by  enfeeble- 
raent  of  the  pipillary  muscles.  In  fatal  cases  of  aniemia  these  muselea 
have  been  observed  to  be  profoundly  affected  by  fatty  degeneration. 

The  treatment  of  cases  of  mitral  insufficiency,  the  result  of  anaemia,  is 
practically  the  treatment  of  the  form  of  anjemia  which  is  the  proximate 
cause.  Though  there  may  be  very  extensive  fatty  degeneration  of  the 
myocarrliunij  there  is  good  evidence  that  there  frequently  occurs  a 
**  restitutio  ad  integrum ";  new  and  healthy  muscidar  fibrillte  being 
developed.  The  goml  effects  of  tepid  and  cool  Ijaths  in  snch  cases  may 
1)6  briefly  mentioned  ;  the  use  of  Ixaths^  spongings,  aTid  spinal  aflusions 
of  cool  or  even  cold  water  has  been  a  routine  practice  with  many 
physicians,  myself  included,  in  cases  of  ansemia.  The  occurrence  of  a 
systolic  murmur  at  the  apex   is  no  contra-indication  to   this  mode  of 
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treatment.  The  carbonic  acid  and  saline  bnths,  such  as 
Nauheim,  so  much  extolled  of  late,  have  been  used  verj  succ^ 
many  years  at  Schwalbach,  in  co-operation  with  the  internal  ad 
tion  of  ferruginous  water,  in  the  treatment  of  anaemia.  The  i 
which  such  baths  influence  the  heart  and  blood-vessels  have  beer 
discussed. 

Crroup  V,  Mitred  inmfficienct/  in  Graves^  disease  and  allied 
— Murmurs  in  the  precordial  area  are  heard  in  a  large  ni 
cases  of  exophthalmic  goitre.  In  the  majority  of  these  the  m; 
the  murmurs  are  over  the  base  of  the  heart,  and  especially 
pulmonary  artery.  In  a  minority  the  systolic  bruit  is  heard 
situation  of  the  apex.  I  found  an  apex-systolic  murmur  in  six 
series  of  twenty-nine  cases  of  Graves'  disease.  In  some  of  t 
bruit  varied  much  and  the  diagnosis  of  mitral  insufficiency  was  < 
In  one  case,  however,  that  of  a  lady  who  had  previously  shown  n 
rheumatic  change  in  the  valve,  the  onset  and  coui*se  of  the  disc 
carefully  watched,  and  there  could  be  no  doubt  of  the  establisl 
mitral  insufficiency.  The  disease  was  initiated  by  a  sudden  frigl 
violent  pilpitation  the  pulse-rate  rose  to  160  per  minute,  a 
murmur  became  evident  over  the  apex,  and  general  dropsy  superve 
the  usual  signs  of  failure  of  compensation  in  mitral  regurgitatior 
plete  recovery,  however,  succeeded,  and  the  murmur  disappears 
being  maintained  for  at  least  thirteen  years  after  the  acute  manif 
(60).  It  is  probable  that  in  such  a  case  the  insufficiency  of  the  v 
due  not  to  endocarditis  but  to  a  disturbance  of  the  nerve-mech 
the  heart.  In  some  cases  of  Graves'  disease  diLitation  of  the  left 
has  been  indicated  during  life  and  proved  at  the  autopsy.  In  o\ 
heart  has  been  found  to  be  quite  normal  In  one  case  of  Graven 
in  a  man,  observed  by  myself,  the  dilatation  was  shown  cbiefl; 
right  chambers ;  the  signs  of  tricuspid  regurgitation  were  manii 
well-marked  systolic  venous  pulsation  in  the  neck.  The  evidence 
strongly  to  the  conclusion  that  the  morbid  conditions  of  tl 
advanced  step  by  step  with  the  exophthalmic  goitre,  and  that  tl 
no  pre-existing  disease  of  the  heart.  I  have  found  that  dilatatic 
heart  has  been  by  no  means  commensurate  with  the  rapidity  of  it 
In  cases  of  extreme  tachycardia  the  outline  of  the  heart  has  r 
normal,  whilst  in  the  case  of  Graves'  disease  in  the  man,  w! 
rapidity  of  the  heart's  action  was  far  less,  there  occurred  distin« 
gressive  hypertrophy  and  dilatation  of  the  left  ventricla  I  co: 
probable  that  the  insufficiency  of  the  mitral  valve,  which  o<x5i 
minority  of  cases  of  exophthalmic  goitre — structural  valvular  disea 
excluded — has  a  like  pathogeny  with  that  which  obtains  in  anaem 
valve  curtains  fail  to  coapt  in  some  cases  on  account  of  dilatatio: 
ventricle ;  in  others  because  of  enfeeblcment  of  the  papillary  mii 
faulty  correlation  between  these  muscles  and  those  of  the  vei 
wall.  In  the  treatment  of  these  cases,  supposing  that  there  are 
failure  of  compensation,  the  rules  already  laid  down  may  be  f< 
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but  another  therapculitT  agency  demands  consiucmtioii — the  employment 
of  electricity. 

The  treatment  of  the  cardiac  symptoms  occurring  in  the  course  of 
exophthalmic  goitre  is  notoriously  unJ^al is factory ♦  The  rapidity  and 
irre^nilarity  of  the  heart's  contractions  in  the  majority,  nnd  the  dilatatinn 
of  the  cavities  in  the  exceptional  eases,  are  not  favour?ihly  inHnenccd  by 
digitahs  or  any  form  of  cardiac  tonic.  t)nly  thofio  agencies  which  tend  to 
calm  the  nervous  perturbations  can  bo  relied  upon.  Yet  1  think  that 
there  is  good  evidence  that  pilient  and  systematic  electrisation,  caiTi<?d 
out  in  such  a  manner  that  the  pneamogastric  nerve  and  the  surrtmiiding 
nervDits  elements  can  be  directly  intluenced,  is  of  therapeutic  value.  The 
intenuptcd  ciUTent  ( farad is^aiion)  as  well  as  the  continuuiis  gnlvanic 
current  were  employed  by  the  late  Professor  Charcot  and  by  Yigouioux,  I 
have  not  found  benefit  from  tlie  treatment  by  the  interrupted  current^ 
the  immediate  eirocts  of  which  have  indeefl  been  objected  to  by  many 
nervous  patients  ;  but  I  consider  that  in  the  employment  of  the  con- 
tinuous current  the  results  have  been  good  (8).  The  current  should  be 
weak — two  to  four  mill ittnipe res  as  given  from  thiee  to  eight  Lechineh^ 
bichromate  or  chloriile  of  silver  cells :  the  anocle  should  be  placeil  at  the 
nape  of  the  neck,  just  above  the  vertebra  prominens,  and  the  cath<xle 
on  the  groove  external  to  the  larynx  and  trachea.  The  current  should 
he  allowed  to  pass  for  from  six  to  ton  minutes  throe  times  a  day,  the 
cat h Oil e,  which  may  Ikj  moved  over  the  skin,  without  lifting  and  re- 
applying^ towards  the  clavicle,  being  ailapted  to  each  side  of  the  neck 
alternately.  This  treatment  in  cases  of  CIraves'  disease  manifesting  severe 
and  disti-essing  cardiac  symptoms  has  seeraed  to  me  more  efficacious  than 
any  other,  and  a  considerable  number  of  patients  have  completely  re- 
covered. Although  in  many  crises  the  heart^rate  is  often  reducc<l  after 
each  application  it  is  long  before  eontintious  improvement  is  ol>tained.  I 
have  seldom  seen  much  amendment  under  six  months  of  treatment 

The  continuous  galvanic  current  may  also  be  of  value  as  an  aid  to 
treatment  in  cases  of  faihtre  of  compensation  in  mitral  insufTiciency  other 
than  that  w^hich  is  manifested  occasionally  in  Graves*  disease.  I  have 
employed  it  in  cases  of  chronic  endocanlitis  undoubtedly  of  the  rheumatic 
form,  and  it  has  seemed  to  turn  the  scale  towards  recovery.  I  have 
recorded  the  case  of  a  young  man  who  suiTered  from  rlieumatic  endocar- 
ditis involving  the  mitral  and  aortic  valves,  and  in  whom  extremely 
severe  symptoms  occurred  during  seven  months.  At  a  lime  when  the  signs 
w*ere  very  grave  the  constant  galvanic  current  from  eight  Leclanch^  cells 
was  employed  in  the  manner  already  described.  Improvement  soon  ensued, 
the  abnormal  rapidity  of  the  pulse  was  subdued ^  strength  returned,  and 
but  for  the  warning  note  of  a  murmur  indicating  aortic  regurgitation,  the 
patient  became  a  strong,  Avellnourished  man  (62).  Potain  writes  concern- 
ing electrisation  of  the  vagus:  "Its  efficacy  is  not  limited  to  the  tachy- 
carfha  which  accompanies  exophthalmic  goitre.  We  have  been  able  to 
apply  it  advantageously  in  cases  of  card io-arte rial  disease  accompanied  by 
marked  excitability  of  the  heart  where  heart  remedies  had  absolutely 
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failed.  It  was  always  applied  in  tho  form  of  the  consU 
(descending),  tbe  positive  pule  being  applied  over  the  sides  ai 
and  tbe  negative  on  tho  anterior  surface  of  tho  chest  with  a 
varying  between  10  and  15  miliiamperes"  (47)  It  is  pi'obablii 
constant  galvanic  current  we  ha\  e  a  valuable  thompeutic 
treatment  of  sorao  cases  of  mitral  insutficiency. 

A,  Ernest 
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Mitral  Stenosis 


DeflBitlon. — A  morbid  condition  of  the  etructurea  at  the  left  auriculo- 
ventricular  aperture,  caiisinf?  a  constriction  of  the  latter  and  an  obatnir- 
tion  to  the  normal  flow  of  the  blood  from  the  left  aunule  to  the  laii 
ventricle. 

Morbid  anatomy. — The  appearances  of  t!ic  mitral  valve  and  the 
Btructurea  adjacent  to  the  orifice  in  mitnd  stenosis  may  conveniently  be 
consitiered  aa  they  are  manifested  («)  in  i»ifancy  and  childhood,  (b)  in 
matnrity  and  advanced  life. 

(a)  In  i/ifaunj  and  childhood  the  comparatively  slight  degrees  of 
obstruction  at  thu  mitral  orifice  are  marked  liy  a  ring  of  vegetations — in 
some  cases  f rial  tie  and  easily  detached,  in  others  sclerous  and  firmly  fixed 
— situated  around  the  orifice  on  its  auricular  aspect.  The  fibrous 
stnictiucs  subjacent  to  the  vegetations  are  firmer  than  the  normal,  the 
thickening  frequently  involving  the  mitral  curtains,  the  choiTJee  teudineaj, 
and  the  rou  scull  papilla  res.  In  a  more  advanced  stage  the  marginal 
portions  of  the  curtains  are  joined  by  fibrous  adhesions.  At  a  still  later 
stage  the  two  curtains  are  so  completely  fused  together  that  the  valve 
presents  the  fonn  of  a  hollow  cone  or  membranous  funtiel»  the  wider 
portion  of  which  is  at  the  auriculo-ventricukr  orifice,  and  the  narrower 
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points  downwards  within  the  ventricle  near  the  apex  of  the  hca 
funnel  form  of  mitral  stenosis,  and  the  smooth  polished  membrane 
in  its  conformation  as  a  hollow  cone,  have  suggested  that  the  n 
tion  of  the  valve  is  a  congenital  anomaly.  It  is  undoubtedly  tru 
rare  cases  such  an  obstruction  of  the  mitral  orifice  has  been  found  i 
tion  with  congenital  malformation.  In  a  case  of  this  kind  rec 
Parrot,  the  aorta  and  pulmonary  artery  were  united  in  a  sing] 
In  one  of  my  own  cases  the  aorta  arose  from  the  right  ventricle,  i. 
was  a  communication  between  the  ventricles.  In  these,  and  in 
the  records  of  which  I  have  examined  where  the  mitral  orifice  w 
on  post-mortem  examination  to  be  obstructed  in  infants  who  dic< 
after  their  birth,  the  vegetations  of  endocarditis  were  found.  Ii 
my  cases,  a  b.ibe  of  two  months,  a  ring  of  granulations  wj 
encircling  the  mitral  orifice,  and  the  valve  was  thickened.  I  cons 
mitral  stenosis,  as  observed  in  these  cases,  is  not  a  congenital  malfo 
but  the  result  of  intra-uterine  endocarditis — the  smooth  and 
conformation  of  the  funnel  constituted  by  the  cohering  curtain 
valve  being  due  to  the  even  pressure  of  the  fluid  blood  both 
auricular  and  ventricular  surfaces  during  the  rhythmic  movement 
heart.  The  terminal  aperture  of  the  funnel,  by  which  the  bloo 
into  the  ventricle,  may  be  extremely  small,  allowing  the  pa 
nothing  thicker  than  a  goose-quilL 

The  fibrous  thickening  of  the  valve,  of  the  chordae  tendincae 
may  bo  much  shortened  as  well  as  thickened — and  of  the 
papillares  is  in  some  instances  very  dense ;  in  one  patient,  a  y 
eleven,  these  structures  presented  the  characters  of  cartilage.  Th< 
"funnel"  form  of  transformation  of  the  valve  is  by  far  tl 
common  in  childhood,  the  "button-hole"  form  is  sometimes  obse 
his  been  noted  in  the  case  of  a  boy  aged  seven  (Hayden).  The  i 
ventricular  orifice  as  seen  from  the  auricular  side  then  presi 
form  of  a  slit  or  chink,  or  a  crescentic  opening  in  the  firm,  thick 
septum  of  the  welded  valve-stnictures.  The  division  of  cases  o 
stenosis  into  the  "  funnel "  and  "  button-hole  "  forms,  first  made  b 
Douglas  Powell,  is  a  very  practical  one  from  the  point  of  view  of 
anatomy.  In  some  cases,  however,  the  auriculo-ventricular  apei 
its  auricular  aspect  presents  a  very  irregular  form.  It  may  be  sur 
by  thickenings  and  nodosities,  and  the  opening  may  have  a  j 
appearance  resembling,  as  a  French  observer  has  aptly  said,  the 
anus. 

(6)  In  adults  and  in  persons  of  advanced  years  the  "button-hole" 
mitral  stenosis  is  observed  with  much  greater  frequency.  In  cl 
the  proportion  is  about  one  "  button-hole  "  to  eight  "  funnels  "; 
age  and  later  life  twenty-five  "button-holes"  to  one  "funnel, 
associations  with  the  rheumatic  form  of  endocarditis  are  abundant 
fested  in  the  necropsies  of  cases  showing  constriction  of  the  mitral  i 
adults.  I  have  seldom,  I  think  I  may  say  never,  observed  cases  o\ 
endocarditis  or  repeated  endocarditis  affecting  the  mitral  valve — 
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the  signs  diiritig  life  have  indicated  coraliined  etcnosis  and  regurgitation, 
or  regurgiUtiun  only — without  the  uocropsy  demunstniting  that  the  left 
auriciiloverjtricular  orifice  was  more  or  less  constricted,  and  the  surround- 
ing fibrous  ring  firmer  than  tho  noraiaL 

In  many  instances  in  adult  age  and  later  life  the  fibrous  material  is 
infiltrated  with  ciilcareoiis  salts,  the  reaiilting  plates  having  thn  hardness 
and  general  characters  of  l>onc.  In  rare  cases  the  eurtiiins  of  the  valve 
have  heen  fonnd  norinal,  whilst  c^lcareons  plates  have  l>een  observed  in  the 
adjoining  nuisciilar  wall  of  the  venlrieie.  These  may  be  associated  with 
atheromatous  changes,  or  may  represent  syphilitic  gnmmata  which  have 
become  e:deified.  \n  a  case  of  chronic  interstitial  iieph litis  the  vegeta- 
tions surrounding  a  stenosed  mitral  orifice  have  been  found  to  contain 
urates  (Lancereaux),  Dr.  Good  hart,  on  an  analysis  of  the  postrmortem 
records  of  1U2  cases,  showing  the  changes  of  chroiuc  interstitial 
nephritis,  found  that  about  one-fourth  of  the  whole  ntimlier  presente^i 
cither  thickening  or  contraction  of  the  mitral  valve.  Dr.  Newton  Pitt 
observed,  on  examinatiotj  of  the  records  of  the  post-mortem  department 
of  Guy's  Hospit-il,  that  the  cases  of  mitral  stenosia  in  the  subjects  of 
granular  kidney  were  to  those  not  manifesting  renal  lesions  in  the  pro- 
portion of  three  to  one.  In  many  cases  in  this  category  atheroma  of  the 
aorta  was  also  found,  more  rarely  atheroma  obstructing  the  coronary 
arteries,  Huchard  has  designated  the  cases  as  "r^tr^issement  mitral 
arterio-scl^reux."  In  some  instances,  as  in  a  case  of  my  own,  chronic 
fibrotic  changes  have  been  found  in  various  sitinitions — in  the  pleurre,  the 
lungs,  the  capsules  of  the  kidneys,  the  liver,  the  spleen,  and  the  intra- 
cranial membranes.  In  this  last,  which  was  that  of  a  woman  aged  52,  the 
mitral  valve  presented  the  funnel  form  of  stenosis.  This  foT7n  is  excep- 
tional in  the  subjects  of  chronic  renal  disease,  but  other  such  instances 
have  been  recorded.  It  is  obvious  that  the  funnel  form  of  transformation 
of  the  mitral  valve,  the  so-called  **  pure  mitral  stenosis  "  of  DurozicJi  and 
other  French  ohscrvers,  is  found  not  only  in  childhood  (when  it  simulates 
a  congenit^il  malformation),  but  also  in  advanced  life.  In  some  cases  it 
is  certjtinly  associated  with  rheumatism  ;  in  others  such  association  is 
not  proved  ;  but  it  may  be  found  in  the  subjects  of  chronic  renal  disease 
and  of  arterio-sclerofiis. 

Hie  hji  mmck  in  cases  of  this  affection  is  frequently  hypertrophied  and 
dilated.  In  some  cases  the  cavity  is  greatly  enlarged,  bnt  the  walls  are 
thin.  In  a  child  of  nine  years  old  I  have  found  hypertrophy  so  far 
advanced  that  the  nmscle  was  a  quarter  of  an  inch  thick  (the  noiTnal 
l>eing  about  -JV  of  an  inch) ;  in  another  case,  that  of  an  aged  woman,  it 
was  as  thin  as  an  ordinary  visiting-card,  almost  destitute  of  muscle,  and 
lined  with  laminated  coagula.  The  appendix  of  the  auricle  is  usually  the 
portion  which  manifest^j  hypertroj^hy  in  tho  greatest  degree.  When  on 
opening  the  pericardium  the  heart  is  viewed  in  jwjsition,  the  hypertrophy 
of  the  auricle  is  in  some  crises  very  striking :  instead  of  being  flaccid  it 
stands  out  firm  and  must-ular.  On  sectitm  it  does  not  collapse,  and 
pronounced  reticulations  mark  itij  internal  surface.     In  other  cases,  when 
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dilatation  preponderates,  the  capacity  of  the  auricle  is  increase 
cases  enormously.  The  pulmonary  veins  are  also  greatly  di 
my  own  records  of  40  cases  of  mitral  stenosis  at  all  ages  obsc 
death,  the  left  auricle  was  found  dilated  in  18,  dilated  and  hyp 
in  10,  and  hypertrophied  without  notable  dilatation  in  3.  J 
Sam  ways  (21),  who  examined  the  register  of  necropsies  at  Guy'i 
for  four  years,  found  that  in  70  cases  of  mitral  stenosis  the  h 
was  hypertrophied  in  36.  In  36  cases  of  well-marked  stei 
mitral  orifice  admitting  only  one  finger  or  the  extremity  of  a  fi: 
left  article  was  hypertrophied  in  26,  dilatation  coexisting  in 
cases  only  was  there  dilatation  without  hypertrophy.  In  the  ca 
pronounced  stenosis  the  state  of  the  auricle  was  precisely  noted  i] 
and  of  these  5  showed  dilatation  without  hypertrophy.  The  4 
is  probably  correct  that  hypertrophy  is  the  rule ;  with  the  hy 
some  dilatation  nearly  always  coexisting.  When  compensat 
the  muscle  becomes  eiifeebled,  and  dilatation  progressively  incn 

The  endocardium  lining  the  auricle  is  usually  thickened 
cases  all  over — the  probable  cause  then  being  the  excess  of  bloo4 
to  which  it  is  subjected,  and  in  many  cases  in  patches  by  chit 
carditis  or  atheromatous  change.  The  posterior  wall  of  the 
most  frequently  thus  affected.  On  the  internal  surface  of  this  p 
auricle  coagula  are  frequently  observed.  These  are  sometimes 
and  composed  of  alternating  layers  of  coloured  and  colourless  fibi 
adherent  to  the  endocardial  surface.  In  some  cases  the  who] 
thus  distended  with  layer  upon  layer  of  coagula,  resembles  an  i 
(Potain  and  Rendu). 

The  vegetations  observed  on  the  lining  membrane  of  the  au 
be  sessile  or  pediculated — warty,  globular,  or  polypoid  (Coa 
warty  vegetations  are  simply  coagula  of  fibrin  on  the  diseased  s 
the  endocardium.  Globular  thrombi  are  found  especially  in  the 
appendage,  and  between  the  muscular  bundles ;  in  rare  cases  th< 
fill  the  auricle.  Their  external  portion  is  smooth  and  tough  ;  < 
they  are  found  to  contain  a  creamy  fluid.  Polypoid  thrombi 
rare  ;  they  are  attached  by  a  pedicle  to  the  wall  of  the  auricle 
auriculo-ventricular  ring.  Some,  like  the  globular  thrombi,  ai 
of  firm  fibrin ;  others  are  hard  and  calcified.  Thrombi  at 
auriculo-ventricular  aperture  are  found  with  greater  frequency 
stenosis  than  in  mitral  regurgitation.  They  may  be  detached  an 
emboli,  which  are  arrested  at  some  point  in  the  arterial  channeli 
or  more  may  persistently  block  the  aperture  ;  or,  again,  one  may 
the  orifice,  in  the  manner  of  a  ball-valve,  during  certain  perioi 
cardiac  cycle. 

The  pulmonary  veins  are  in  some  cases  much  dilated  ;  their  coal 
thickened  and  atheromatous.  Dr.  James  Barr  of  Liverpool  has  < 
well-marked  atheroma  of  the  pulmonary  veins  in  cases  of  mitral 

The  left  ventricle  in  the  majority  of  cases  presents  characters 
not  obviously  differ  from  the  normal  3  its  cavity  is  not  enlarged  j 
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instances  its  capacity  is  less  than  the  normal.  In  the  cases  of  yonng 
children  the  smalln^ss  of  the  luft  ventticle  is  striking;  in  some  of  these 
patients  the  whole  hc;irb  ia  correspondingly  diminished  in  si^e,  the  lungs 
are  small,  and  the  thoracic  capiicity  reduced.  On  account  of  the  imperfect 
blootj-aupply  to  the  ventricle  the  whole  organism  hits  been  impoverished 
(Wilks),  and  tlie  entire  economy  hivs  sufTered  from  arterial  starvation.  In 
other  cases  the  corjtrast  with  the  large  and  muscular  left  auricle  is  very 
obvious.  In  about  three-fourths  of  those  which  I  observed  after  death  the 
wall  of  the  left  veutricle  was  not  hypertrophied.  When  by j^r trophy 
is  manifest,  as  in  the  remaining  fourth  of  the  cases,  there  is  usually  an 
obvious  concurring  cause — in  the  young  j>ericardial  adhesions,  in  the  old 
chronic  renal  disease  or  arteriosclerosis.  Globular  thiotnbi  are  sometimes 
found  in  the  interstices  between  the  museuli  papillares  of  the  left 
ventricle  remote  from  the  vahe. 

With  the  exce[itiou  above  noted,  when  death  hiis  occurred  in  the 
jieriod  of  childhood,  the  nV//t^  caiUie^  are  dilated  in  marked  degree,  and 
the  walla  of  the  right  veutricle  and  right  auricle  are  hype rtrop hied.  The 
hypertrophy  is  often  evidenced  hy  the  massive  muscular  eolnmns  in  the 
ventricle  and  the  thick  interlaced  mnscnlar  Imuds  in  the  auxicle.  The 
orifice  guarded  by  the  tricuspid  valve  is  usually  abnormally  wide  ;  the 
valve  iu  some  cases  is  competent  to  close  this  oritice,  in  others  its  incom- 
petence is  obvioiLs ;  indeed,  cases  have  been  recorded  of  such  dilatation 
that  auricle  and  ventricle  appeared  to  form  one  enormous  cavity. 

Thrombi  are  observed  in  the  right  auricle  and  right  ventricle  in  many 
cases;  the  surfaces  of  endocardium,  on  which  they  are  formed,  are  not 
necessarily  diseased.  Such  thrombi,  when  they  become  detiiched,  ping 
the  larger  or  smaller  branches  of  the  pulmonary  artery.  Their  inception  is 
no  doubt  due  to  the  retarflation  of  the  bloocbtlow.  The  chain  of  conse- 
quences  is  as  follows  : — Obstruction  at  mitral  orifice,  abnormal  tension  of 
the  walla  of  the  left  auricle,  auricular  hypertrophy  and  dilatation,  obstnic- 
tiou  to  blood-flow  from  pulmonary  artery  to  pulmonary  veins,  increased 
labour  of  right  ventricle,  tension  of  its  walls^  hypertrophy  and  dilatation 
of  right  cavities. 

In  some  cases  of  mitral  stenosis  vegetations  are  observed  on  the 
triaif^pid  vtdve^  and  these  are  evidently  the  results  of  endocarditis.  An 
induration  of  the  structures  at  the  right  anriculo- ventricular  aperture 
may  take  place,  and  lead  to  a  series  of  morbid  changes  pr*>tlneing  a 
stenosis  of  the  tricuspid  aperture  closely  resembling  that  of  the  mitral. 
Tricuspid  stenosis  is  nearly  invariably  associated  with  mitral  stenosis,  and 
the  morbid  changes  producing  it  are  more  recent  in  the  right  heart  than 
iu  the  left.  When  mitral  and  tricuspid  stenoses  coexist,  the  tendency  to 
the  formation  of  thrombi  and  emlxili  in  the  right  cavities  is  more  pro- 
nounced than  when  mitral  stenosis  e.xists  alone. 

In  some  cases  the  vcipj^  amr  have  been  found  greatly  dilated  ;  the 
inferior  in  greater  degree  than  the  superior  venie  cavie. 

The  lungs  generally  present  the  appearances — congestions,  conscjiida- 
tions,  brown  and  pigmentary  degenerations  and  scleroses — already  de- 
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scribod  in  mitral  insufficiency.  In  cases  of  stenosis,  however,  baei 
extravasations  in  the  lungs,  and  infarctions  of  the  pulmonary  ai 
observed  to  a  greater  extent  and  with  greater  frequency.  No 
there  are  signs  of  pulmonary  infarction,  old  and  recent.  From  ai 
of  the  post-mortem  appearances  in  36  cases  of  mitral  stenosis,  I 
infarctions  of  branches  of  the  pulmonary  artery,  or  so-called  pi 
apoplexies,  were  observed  in  22  instances.  In  rare  cases  a  e 
evidently  detached  from  the  auricle,  has  plugged  the  pulmonai 
itself.  Cases  of  mitral  stenosis  have  been  recorded  in  which  an  e 
dilated  left  auricle  has  compressed  the  left  bronchus  to  such  ext 
reduce  its  calibre  to  a  mere  chink  (Friedreich).  In  no  incon 
number  of  cases  of  mitral  stenosis  the  lesions  of  tuberculosis  h 
found  in  the  lungs.  In  the  case  of  a  woman  aged  29,  observed  h 
the  necropsy  showed  a  very  narrow  mitral  aperture,  with  much  tl: 
of  the  adjacent  structures;  both  lungs  were  studded  with  t 
some  miliary  and  others  yellow  and  softening.  I  observed  a  wel 
case  also  under  the  care  of  my  late  colleague  Dr.  Sutton.  Thes 
only  cases  of  tuberculosis  in  association  with  mitral  stenosis  wl 
come  under  my  own  eye,  but  according  to  Potain  the  coexi 
frequent.  In  35  autopsies,  in  which  mitral  stenosis  was  demo 
tuberculous  changes  were  found  in  12  instances.  Taking  t 
recorded  by  Teissier,  Kidd,  and  other  observers,  I  find  a 
31  in  which  the  association  of  mitral  stenosis  with  tubercle  wa 
after  death :  of  these  cases  1 1  presented  also  the  signs  of 
stenosis  or  of  endocarditis  affecting  the  tricuspid  valve,  and 
manifested  disease  of  the  aortic  valves.  Uncomplicated  mitral 
therefore,  was  present  in  16  cases  only.  Potain  has  stated  hie 
that  the  occurrence  of  mitral  stenosis  in  the  course  of  pulmona 
culosis  is  so  frequent  that  there  seems  to  be  a  causal  relationship 
the  two  diseases.  Teissier  has  gone  much  farther  than  t 
considers  that  some  form  of  tuberculosis  is  the  cause,  direct  or  he 
of  the  "  pure  "  form  of  mitral  stenosis.  Nevertheless,  his  own 
tions  agree  with  those  of  Letulle,  that  the  search  for  bacilli  anc 
lesion  demonstrably  tuberculous  in  the  diseased  structures  sur 
the  mitral  orifice  has  always  been  fruitless.  To  ascribe  the  origi 
fibrous  thickening  to  an  attenuated  tuberculosis  seems  to  me  : 
ordinary  example  of  special  pleading.  A  more  tenable  hypothec 
opinion,  is  that  in  some  cases  the  anaemia  resulting  from  the  dc 
an  insufficient  volume  of  blood  from  the  imperfectly  supplied  ^ 
especially  in  the  case  of  coexisting  aortic  disease,  disposes  to  tl 
culous  invasion ;  and  in  others  the  failure  of  the  right  ventricl 
obstruction  to  the  supply  to  the  pulmonary  artery  in  the  cases 
currence  of  tricuspid  stenosis,  disposes  to  tuberculosis  of  th 
for  it  is  to  be  remembered  that  in  stenosis  of  the  pulmonar] 
where  there  is  a  like  physical  impediment  to  the  blood -currer 
lungs,  pulmonary  tuberculosis  is  almost  invariably  the  mode  of  < 
The  stomach,  liver,  spleen,  and  other  abdominal  viscera  j 
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stenosis  fihaw,  for  the  most  part,  the  appearanc^^s  already  descnbed  in 
mitral  insufficiency.  EmboHsms  and  their  consequences  are  much  more 
fre<juent  in  mitral  Htenosis,  Tiiki ng  post  mortem  evidence  alone,  1  find 
that  embolism  13  most  frequently  observed  in  the  arteries  of  the  brain 
and  I  ho  kidneys,  and  these  in  erjual  proportions.  Next  in  order  of 
frequency  ai'e  plngginga  of  the  splenic  arteries.  In  a  small  minority  of 
cases  the  arteries  of  the  pancreas^  stomach,  and  intestines  have  been 
blocked  bv  emboli. 

In  the  cases  in  which  eml>oli  have  obst meted  the  intra-cranial  arteries 
the  infarctions  have  been  found  almost  invariably  in  the  vessels  of  the  left 
hemisphere.  In  seven  out  of  eight  cases  the  left  midflle  cerebral  artery 
was  the  vessel  occlnded ;  in  two  cases  the  anterior  eerehral  artery 
also  was  phigged.  The  resultini^^  softening  was  found  chiefly  in  the 
frontal  and  parietal  convolutions  and  in  the  corpus  striatum.  In  a  case 
recorded  by  Halloj>eau,  in  which  the  left  vertebral  art-ery  was  blocked  by 
an  embolus,  softening  of  the  left  eminent ia  teres  was  observed.  According 
to  the  evidence  which  I  have  obtained,  fatal  eerehral  emboh'sms,  which  are 
the  result  of  the  chronic  conditions  of  mitral  steno,sis,  are  invariably  left- 
sided.  In  cases  in  which  acute  endocarditis,  especially  infective  endo* 
carditis,  has  supervened,  the  limitation  to  the  arteries  of  the  left 
hemisphere  is  not  so  decided.  When  there  is  necrosis  of  the  tissnea 
adjacent  to  the  valve  there  are  often  ranltiple  emboli.  The  clinical 
evidence  in  cases  of  mitral  stenosis  sometimes  indicates  a  lesion  of  the 
right  hemisphere,  but  the  emboli  which  are  fatal — prolably  slowly  formed 
and  comparatively  large — are  those  which  plug  the  arttries  of  the  left 
hemisphere.  There  can  be  no  doubt  that  the  well-known  physical 
explanation  of  their  occurrence  in  the  arteries  of  the  left  hemisphere  is 
correct.  The  left  carotid  has  its  axial  current  in  the  same  direction  as 
that  from  the  ascending  aorta  ;  the  stream,  therefore,  cairies  the  di&lodged 
coag^ila  most  readily  through  the  aorta  into  the  left  common  carotid,  the 
internal  carotid  and  the  middle  cerebnd,  the  current  continuing  in  these 
vessels  without  deviation.  Jf  the  emlmlism  be  large,  it  is  sutlicient  to 
block  not  only  the  trunk  of  the  midtlle  cerebral  artery,  but  also  that  of 
the  anterior  cerebral  at  its  bifurcation  with  the  fonner.  If  small,  the 
embolism  may  be  only  in  one  of  the  branches  of  the  middle  cereiiraL 
The  right  hemisphere  is  practically  immtme,  because  the  right  carotid, 
arising  from  the  innominate,  is  placed  at  such  an  angle  with  the  aorta  as 
to  He  off  the  axial  current. 

The  working  of  the  heart  In  mitral  stenosis. — ^Tn  the  slighter  forma 
of  obstniction  the  mechanisni  is  precisely  that  obtaining  in  the  sclerous  form 
of  mitral  insufficiency.  The  orifice  may  bo  so  narrowed  as  to  admit  only 
two  fingers  or  even  the  thumb  only ;  but  the  thickened  curtains  of  the 
valve  are  retracted,  and  the  physical  signs,  symptoms,  and  consequences 
are  those  of  mitnil  regurgitation. 

The  conditions  are  chanicteristically  different  when  the  mitral  orifice 
ia  so  narrowed  or  obstnicted  that  the  outflow  from  auricle  to  ventricle  is 
seriously  impeded ;  and  when,  as  may  be  inferred  with  great  probability, 
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there  is  no  rogurgitation  at  the  time  of  the  systole  of  the  left 
The  most  pronounced  effect  in  such  case  is  upon  the  left  auri 
muscular  wall  may  be  greatly  hypertrophied,  while  the  diamet 
chamber  remains  not  notably  greater  than  the  normaL  Or,  \ 
auricle  may  be  greatly  enlarged,  so  that  in  some  cases  its  capacit 
than  double  the  normal ;  its  muscle  in  some  cases  is  hjpei 
in  others  atrophied,  even  so  far  as  to  be  represented  only 
muscular  fibrillse  scattered  through  a  shell  of  fibrous  tissue.  < 
have  differed  as  to  the  relative  preponderance  of  hypertn 
dilatation  in  the  auricle.  Potain  and  Rendu  consider  that,  sufTc 
immediately  does  a  "  contrecoup  "  on  account  of  the  obstructi 
the  left  auricle  dilates   and   liypertrophies   simultaneously,   a 
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Fio.  66.— Schema  of  a  cardiac  revolution.    (After  Potain.) 

changes  are  never  wanting  in  mitra.1  stenosis.  It  is  obvious 
muscular  auricle  is  strong  enough  to  inject  its  blood-content  for 
the  ventricle  even  though  the  mitral  orifice  be  considerably 
I  have  myself  found,  in  the  case  of  a  child,  the  muscular  wj 
auricle  as  thick  as  that  of  the  right  ventricle.  Cases  have  been 
in  which  the  left  auricle  has  maintained  life  for  a  long  time  whe 
ventricle,  converted  into  a  completely  calcified  chamber,  1 
incapable  of  any  active  contraction  (Burns,  Gerard). 

It  has  been  generally  considered  that  the  auricle  ceases  its  a 
traction  before  the  systole  of  the  ventricle  begins.  This  was  th^ 
deduced  from  the  graphic  records  obtained  by  the  experimental 
of  Chauveau  and  Marey  in  the  horse.  Subsequent  investigat 
ever,  has  demonstrated  that  the  auricular  systole  may  continue 
commencement  of  the  contraction  of  the  ventricular  muscle,  boi 
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aTii]  ventricle  continuing  to  contract  simuUaneously  until  the  moment 
when  the  sigmoid  valves  arc  opened  and  blood  begins  to  be  expelled  from 
the  ventricle  into  the  aorta,  Potain  considers  that  the  auricle  is  in 
action  from  the  beginning  of  its  systole  until  the  precise  moment  of  closure 
of  the  auricnlo-ventricnlar  vah  es^tbat  it  is  tliis  muscular  contraction  of  the 
auri<-le  which  ordinarily  caui^es  the  projiulsion  of  the  heart's  apex  against 
the  w^all  of  tho  chest,  and  that  thus  it  I>lay9  a  notable  pirt  in  the  produc- 
tion of  the  impulse  which  is  felt  by  the  hand  applied  over  the  situation  of 
the  apex  beat  (Fig.  6C),  In  stenosis  of  the  miirul  aperture  this  lifting  of  the 
apex  by  the  force  of  the  contracting  auricle  may  bo  greatly  exaggerated. 
In  investigating  cases  of  mitral  stenosis  by  the  cardiograph,  I  have 
repeatedly  observed  that  in  some  the  eminence  w^hicb  alone  can  be 
ascribed  to  the  auricular  systole  has  contributed  to  the  general  elevation 
due  to  the  systole  of  the  ventncle  ;  one  of  the  most  remarkable  is  here 
figured  (Fig.  G7),  It  is  to  be  remembered  that  the  pen  of  the  cardiograph 
is  guided  by  the  apex  of  the  left  ventricle  ;  the  record  of  the  auricular 
systole  is  written  by  an  ]m[>uls6  communicated  from  the  atiricle  to  the 
ventricle.     It  is  obvious  not  onlv  that  the  auricle  contracts  in  a  maimer 
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much  more  powerful  and  much  more  prolonged  than  under  normal  con- 
ilitions,  but  also  that  it  contributes  in  very  marked  degree  to  the  general 
elevation  which  is  completed  by  the  systole  of  the  ventncle.  Professor 
Potain  has  entirely  corroborated  my  oljservationa  and  conclusions.  Dr. 
IX  W,  Sam  ways  (19)  hsts  advanced  the  ingenious  hypothesis  that  the 
abnormally  powerful  contraction  of  the  left  auricle  prevents  regurgita- 
tion in  compensated  mitral  stenosis.  He  shows  from  mechanical  and 
experimental  data  that  the  force  of  the  auricle,  seeing  that  its  active  con- 
traction is  continued  until  the  aortic  valves  are  opened  and  a  free  outflow 
is  permitted  into  the  aorta,  is  adequate  to  prevent  any  reflux  during  the 
ventricular  systole.  It  seems  to  me  very  probable  that  this  view  is 
correct  It  alTords  a  good  explanation  of  the  postrmortem  appcHarances 
when  a  contnicted  mitral  orifice,  evidently  of  slow^  pathogenesis,  is 
accompiinied  by  a  very  smidl  left  ventricle.  If  mitral  regurgitation  had 
occurred  in  such  a  case  the  ventricular  cavity  would  in  all  probability 
have  become  dilated.  Yet  in  the  early  stages  of  the  transformation  of 
the  mitral  orifice  it  would  seem  that  such  regurgitation  would  have  been 
inevitable  unless  prevented  by  some  cause  apart  from  the  sclerosis  of  the 
structures  at  the  periphery  of  the  valve,  A  compensatory  hypertrophy 
of  the  muaeular  wall  of  the  aunele — whence  an  abnormally  prolonged 
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and  powerful  auricular  systole — occurring  early  in  the  morbii 
would  explain  not  only  the  absence  of  the  characteristic  signs 
inadequacy  during  life,  but  the  absence  of  hjrpertrophy  and  dih 
the  left  ventricle  observed  after  death. 

It  is  obvious  that  the  enhanced  force  of  the  auricle,  evidena 
muscular  hypertrophy,  is  an  important,  if  not  the  chief  factor 
taining  compensation  during  the  survival — many  months  or  jm 
it  may  be — of  the  subjects  of  mitral  obstruction.  It  is  equal] 
that  it  is  not  the  only  factor,  for  hypertrophy  of  the  right  vent 
be  looked  upon  as  a  constant  sequel  of  mitral  obstruction.  Dih 
most  cases  accompanies  the  hypertrophy,  but  for  long  periods  the 
valve  is  competent  to  close  the  right  auriculo-ventricula 
Abnormal  pressure  is  thus  maintained  in  the  pulmonary  bloc 
The  hyportrophied  right  ventricle  co-operates  with  the  hype 
left  auricle  in  augmenting  the  force  by  which  the  blood  is  urged 
the  narrowed  mitral  orifice.  In  the  later  stages  of  the  affection, 
the  right  ventricle  may  become  dilated  on  account  of  the  ex\ 
blood-pressure  to  such  degree  that  the  tricuspid  is  no  longer  c< 
and  there  is  reflux  into  the  great  veins.  Compensation  is  then  : 
maintained  The  failiu-e  of  compensation,  however,  in  a  given 
be  not  by  failure  of  the  right  ventricle,  but  on  account  of  enfc 
of  the  left  auricle.  We  have  seen  that  the  auricular  cavitj 
enormous,  but  with  practically  no  effective  muscle  in  the  w 
evidence,  especially  the  deposition  of  layer  upon  layer  of  fibr 
that  failure  has  been  slow  and  life  has  been  prolonged  without  a 
participation  of  the  auricle  in  the  work  of  the  circulation.  Tl 
energy  of  the  right  ventricle  must  have  operated  with  the  elaa 
of  the  distended  auricle  after  its  injection  by  the  right  ventricle 
suction  power  of  the  left  ventricle  during  diastole. 

In  a  case  of  compensated  mitral  stenosis  we  may  thus  sumn 
work  of  the  heart — Systole  of  the  ventricles.  Left  unimpeded, 
delivered  minus  or  else  sufficient  for  the  needs  of  the  organ isn 
abnormally  forcible,  thus  distending  the  pulmonary  veins  and  the  le 
Left  auricle  over-distended  after  right  ventricular  systole  ;  this  c 
in  greater  or  less  degree  relieved  immediately  on  diastolic  relax 
suction  action  of  ventricle ;  its  own  elastic  recoil  probably  ai 
inflow  into  the  ventricle  in  the  earliest  stages  of  diastole, 
muscular  contraction  of  the  pulmonary  veins  a  concurring  ca 
sibly  such  contraction  in  the  manner  of  a  sphincter  preventii 
from  the  auricle  into  the  pulmonary  veins ;  the  proper  auricula 
following  and,  being  abnormally  forcible  and  protracted,  contri 
produce  the  apex  impulse. 

Diagnosis. — The  diagnosis  is  in  many  cases  easy,  in  some 
with  considerable  difficulty ;  at  any  rate  all  the  ordinary  means  oi 
investigation  should  be  put  in  force. 

Inspection  may  reveal  no  signs.  The  apex  beat  may  be  in 
observed  in  the  normal  situation — if  displaced  to  the  left,  causet 
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to  tlie  heart  licing  excl  ruled,  the  ex  pinna  tion  may  ho  ctilargeniont  of  I  he 
right  cavities  or  <a  j^enenil  increase  i>f  bulk  of  the  heart  due,  in  the  e^irly 
periods  of  life,  chietly  to  adherent  pericardium ;  in  the  later  penods  to 
the  hjqjertrophyaod  dilatation  of  the  left  ventnclo  aecompanyiiig  arterio- 
sclerosis. In  some  cases  the  jnecordial  region  over  the  right  ventricle  is 
remleR>d  prominent  ioid  visible ;  pulsjitiou  is  set'u  helow  the  ensiform 
cartihigc.  In  any  case  where  there  is  this  prominence  over  the  right 
ventricle,  whilst  the  left  ventricle  is  not  observed  to  pulsate  to  the  left  of 
the  normal  position^  mitral  stenosis  is  pnma  fade  more  proluible  than 
mitral  insuHiciency.  Inspection  of  the  veins  of  the  neck  may  show  a 
pulsiitioii  in  the  venous  sinus  just  above  the  right  ckivicle  coincident  with 
the  systole  of  the  right  auricle ;  or,  when  the  tricuspid  is  incompetent,  a 
definite  pulsation  of  the  jugular  veins  coexistent  with  ventricular  systole. 

Puhniwii  may  be  observed  in  the  sccomi  iuLcrspice,  or  second  and 
third  left  intercostal  spaces  near  the  sternum,  and  if  a  vibrating  flag  or 
lever  be  afiixed  over  the  spot  of  puls^ition  and  another  over  the  visible 
apex  l>eat  of  the  heart,  it  ma}'  be  soon  that  the  movement  of  the  former 
(auricular)  is  distinctly  in  advance  of  that  of  the  latter  (ventricular). 
Thus  there  may  be  evidence  of  abnomial  force  of  the  left  auricle.  It 
must  he  remembered  that  this  is  capable  of  demonstration  only  in  rare 
cases ;  it  hfis  not  been  observed  in  adults  but  in  chiklren  only. 

Pidpalmi  may  reveal  some  very  important  evidence  or  may  l)e  negative. 
In  a  cuse  of  marked  mitral  stenosis  of  long  gtamling  a  heaving  impulse 
may  \m  found  over  the  position  of  the  right  ventricle,  under  the  false 
ribs  to  the  left  of  the  ensiform  cartilage,  whilst  the  re  may  be  no  palpa- 
tion-signs r»f  a  forcible  ventricular  systole  abnormally  to  the  left.  Palptv- 
tion  may  thus  confirm  inspection  in  indicating  tliat  the  right  side  of  the 
heart  is  enlarged  and  the  right  ventricle  bypertrophied,  whiUt  the  left 
ventricle  tloes  not  show  these  abnormEdities.  Any  such  deduction,  how* 
ever,  nuist  be  made  cautiously,  for  the  left  heart  may  be  more  enlarged 
than  the  signs  indicate,  as  it  may  be  covered  by  inflated  lung- tissue* 
There  is  one  si^^n  obUiined  by  palpition  to  be  obsenx*d  in  a  eonsideral>1e 
number  of  cases  of  mitral  stenosis  which,  provided  it  has  certain  essential 
characters,  may  be  regarded  as  almost  a  cnicial  sign  of  the  affection. 
This  is  /A;i//— "  fremissement  cataire."  The  feeling  of  vibration  communi- 
cated to  the  finger  lightly  laid  in  the  intercostal  space  close  to  the  point 
of  the  apex  l>eat  or  slightly  to  the  right  thereof  may  be  fine  or  coarse,  pro- 
tracted throughout  the  whole  diastole  and  ceasing  (usually)  at  the  instant 
of  the  shock  of  the  apex  beat,  but  sometimes  very  shortly  after  the  com- 
mencement of  this  event,  or  occup3^ing  a  very  brief  period  just  before  the 
systole  of  the  ventricle.  It  can  best  be  timed  by  the  finger  of  the 
observer's  free  hand  placed  over  the  carotid  artery,  when  the  thrill  is 
found  to  cciise  at  the  moment  of  the  carotid  pulse.  If  in  the  case  investi- 
gated there  be  w^ell-marked  signs  of  incompetency  of  the  aortic  valves,  it 
is  to  bo  borne  in  mind  that  the  diastolic-presystolic  thrill  may  be  present 
without  mitral  stenosis.  Such  aiaes  are,  however,  rare ;  in  a  larger 
number   mitral  stenosis  coexists  with  the  disease   of   the  aortic  valves. 
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In  tho  absence  of  signs  of  aortic -valve  disease  a  well-marked 
presystolic  or  presystolic  thrill  when  observed  in  the  apex  region 
always  indicative  of  mitral  stenosis.  It  is  important  that  thrill  b 
gated  in  varying  positions  of  the  patient.  Vibrations  which  are 
felt  when  the  patient  is  in  the  recumbent  position  may  becoi 
more  marked  in  the  sitting  posture  with  the  body  bent  forwar 
observation,  however,  does  not  excuse  the  omission  of  all  other 
means  of  investigation.  It  is  to  be  remembered  that  thrill  may  1 
at  some  periods  and  present  at  others  during  the  observation  o 
Sometimes  it  is  absent  when  the  patient  is  at  rest,  and  dcveloj 
exertion  or  when  the  arms  are  elevated.  Percussion  is  chiefly  oi 
ance  to  determine  the  outline  of  the  heart :  it  gives  more  pre 
the  evidence  obtained  by  inspection  and  palpation,  and  when  d 
tionate  enlargement  of  the  right  chambers  of  the  heart  is  thus  i 
this  method  of  investigation  is  valuable  for  diagnosis  not  onl 
nature  of  the  affection,  but  of  its  extent  and  significance.  T 
obtained  by  auscultation  are  of  chief  importance  in  the  diaj 
mitral  stenosis — they  are  murmurs,  double  shock-sound  during  tl 
of  ventricular  diastole  (reduplication  of  the  second  sound),  acc< 
of  the  pulmonic  second  sound,  loud  and  sudden  snap  at  tho  acme 
tricular  systole,  and  inaudibility  of  the  second  sound  at  the  heai 
The  murmur  characteristic  of  mitral  stenosis  is  that  known  as 
systolic  murmur.  It  is  generally  of  rough  quality,  vibratory  or  1 
Potain  states  that  it  rarely  has  the  characters  of  a  blowing  sound 
.  most  frequently  it  is  snoring  or  rolling.  It  may  begin  almost  imn 
after  the  second  sound  of  the  heart,  be  prolonged  through  tl 
period  of  ventricular  diastole,  become  reinforced  towards  the  en< 
period  in  a  "crescendo"  manner,  and  end  with  a  sudden  tap 
This  terminal  tension  sound  is  in  some  cases  coincident  with  the 
of  the  apex  as  felt  by  the  finger  j  in  others  it  is  noted  to  o< 
shortly  after  the  first  shock  of  the  impulse ;  but  it  is  always  syn 
with  the  pulse  felt  in  the  carotid  artery.  The  sound  of  the 
may  begin  long  before  the  proper  systole  of  the  auricles  (see 
— it  may  therefore  be  correctly  designated  diastolic -presystol 
evidence  leaves  no  room  for  doubt  that  the  reinforcement  to\^ 
close  is  coincident  with  and  due  to  the  muscular  contraction  of  th( 
Sir  Wm.  Gairdner  uses  the  term  "  auricular  systolic  "  (A.  S.  mu 
denote  the  bruit.  Whether  the  term  "  presystolic  "  or  "  auriculo- 
be  used,  it  must  be  remembered  that  the  active  muscular  contr 
the  auricle  is  not  the  only  force  on  which  the  murmur  depends, 
cases  the  bruit  is  not  prolonged  throughout  the  periods  of  dias 
presystole  (the  entire  diastolic  murmur  of  Bristowe),  but  is  aud 
short  murmur  closely  follo^ving  the  second  sound  (early  diastolic  i 
or  isolated  with  a  pause  before  or  after  (mid-diastolic  or  meso 
murmur).  Usually  these  disjointed  murmurs  are  found  in  a  case 
some  periods  of  observation  manifests  the  more  typical  presystolic 
The  sudden  snap  which  generally  terminates  the  murmur  is 


aod  characteristic.  In  some  cases  it  is  oHsen^ed  without  any  bruit  leading 
up  to  it.  lb  is  evidently  an  unusually  fihortiitid  sudden  first  sound  of  the 
heart ;  if  in  any  case  it  be  ohscrx  ed  in  the  near  neighbourhood  of  the 
aj>ex— in  some  ca^es  I  have  noted  it  at  the  kick  under  the  angle  of  the 
left  scapula — mitral  stenosis  should  l>o  siis|>ected  and  the  concurrent  signs 
se^irched  for.  The  cause  of  this  phenoTiicnon  is  not  detiuitely  settled. 
It  closely  resembles  the  sound  of  sudden  tension  which  may  be  imitated 
by  abruptly  stretching  a  piece  of  moist  membrane.  In  the  left  ventricle 
of  some  hearts  with  stenosed  mitral  apertnre  observed  after  death,  in 
which  the  phenomenon  had  been  manifested  dnring  life,  it  would  seem 
that  there  are  no  structures  likely  to  give  rise  to  this  siulden  sound  of 
tension  at  the  moment  of  contraction  of  the  ventricle — the  niitnd  cnrtiiins 
being  thick  and  leathery,  the  choitlic  shortened,  and,  with  the  papillaiy 
muscles,  forming  thick  fibroid  bands  ;  the  muscle  of  the  ventricle  not 
obviously  differing  from  the  noi-ma!,  and  the  %^entricnlar  cavity  small 
rather  than  large.  On  the  other  hand,  the  tricuspid  valve  is  seen  to  l>e 
tidn  and  membranous,  an<i  it  seems  probable  that  to  its  sudden  tension 
by  a  forcible  right  ventricle  the  loud  snap  may  be  ascribed. 

Another  very  important  auscultatory  sign  for  diagnosis  is  the  double 
sound  heard  durii^g  the  period  of  the  diastole  of  the  ventricles.  This 
phenomenon,  which  vividly  recalls  the  **  postman's  knock,"  has  been 
generally  named  the  redupii€fxfed  second  sound.  To  avoid  speculation  as  to 
its  mode  of  production  we  may  be  permitted  to  call  it  a  double-shock 
sound  in  diastole-  It  may  be  manifested  in  the  neighbourhood  of  the 
apex  or  at  the  liase  of  the  heart.  When  audible  in  the  neighbourhood 
of  the  apex  of  the  heart  and  not  over  the  base  the  double- shock  sound 
indicates  an  early  stage  of  mitral  stenosis.  This  view  which  I  enunciated 
in  1860  was  confirmed  by  Cheadle.  As  a  sign  of  mitral  stenosis  in  later 
as  well  as  earlier  stages,  it  has  been  noted  by  many  observers  (PoLain, 
Roucb^s,  G*.^rard,  Phear,  Boyd),  The  explanation  of  the  mechanism  of  this 
sound  firnt  recorded  by  myself  has  been  for  the  most  part  accepted.  It  is 
not  a  true  doubling  of  the  second  sounrb  ^nd  cannot  be  ascribed  to  the 
asynchronouja  closure  of  the  semilunar  valves  of  the  aorta  and  the  pid- 
monary  artery,  but  la  of  mitral  origin.  It  is  a  sound  of  tension  due  to 
the  first  inrush  of  bloml  into  the  ventricle,  such  innish  being  more  sudden 
and  forcible  than  umler  normal  conditions  from  the  increased  blood- 
pressure  in  the  left  auricle  due  to  the  constriction  of  the  mitral  orifice. 
Potuin^  Eouchfes,  and  other  French  observ^ers  have  described  this  sound 
as  the  *^claquement  d'ouverture  de  la  mitrale."  Pohiin  thus  explains 
the  mechanism  of  the  sound.  The  opening  of  the  mitral  valve  is  norm- 
ally noiseless ;  but  in  the  subject  of  mitral  stenosis  the  valve  curtains  at 
the  moment  when  they  separate,  moved  by  the  blood-wave  that  enters 
the  ventricle,  are  abruptly  checked  by  tho  adhesions  of  their  free  borders ; 
the  sudden  tension  which  results  produces  the  sound,  which  is  the  more 
dull  as  the  normally  thin  curtains  have  become  more  dense  and  have  lost 
their  elasticity. 

When  the  double-shock  sound  is  audible  over  tho  base  of  the  heart 
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and  not  in  the  close  neighbourhood  of  the  apex  the  problem  of 
by  no  means  admits  of  a  ready  answer.  It  is  undoubtedly  over 
of  the  heart  that  the  double  sound,  when  manifested  in  mitral 
is  heard  in  the  majority  of  cases.  The  diagnostic  value  of  the 
very  great ;  the  double  sound  either  at  base  or  apex  is  foun< 
than  one-third  of  all  cases  of  mitral  stenosis.  The  generally 
view  of  its  mode  of  production  is  that  the  semilunar  valves  of 
and  the  pulmonary  artery  respectively  do  not  close  in  normal  syn^ 
but  those  of  one  vessel  coapt  in  advance  of  those  in  the  other 
to  the  relative  degrees  of  blood-pressure.  The  objection  to  this  h 
I  take  to  be  that  it  involves  an  admission  of  an  asynchronous 
the  two  ventiicles  which  physiologists  are  not  able  to  accept.  1 
of  tension  of  the  aortic  valves  cannot  be  produced  until  the  left 
begins  its  diastolic  expansion ;  if  this  sound  be  followed  by  th 
tension  of  the  sigmoid  valves  of  the  pulmonary  artery,  it  foUowi 
diastolic  expansion  of  the  right  ventricle  is  not  synchronous  wii 
the  left,  but  is  in  all  cardiac  revolutions  delayed.  Potain  has, 
more  recently  minimised  or  overcome  this  difficulty  by  advai 
following  hypothesis  :  Premising  that  the  precession  of  the  two 
tension  is  aortic  in  the  earlier,  and  pulmonic  in  the  later  phas 
disease,  he  considers  it  probable  that  when  the  obstruction  at  t 
orifice  is  slight,  but  yet  sufficient  to  bring  about  some  diffieu 
entry  of  blood  into  the  left  ventricle,  the  aspirating  power  of  th< 
diastole  is  augmented  (^'  elle  est  moins  ais^ment  satisfaite  "),  and 
lunar  valves,  drawn  upon  with  more  force  than  ordinarily,  c 
rapidly.  Later,  when  the  obstacle  at  the  left  auriculo-ventricu 
has  notably  impeded  the  circulation  in  the  lung,  and  the  right 
has  become  hypertrophied,  the  over- pressure  in  the  pulmona 
compels  the  semilunar  valves  of  this  vessel  to  close  more  foi 
more  rapidly  at  the  beginning  of  ventricular  diastole.  For  my 
though  there  is  room  for  much  difference  of  opinion,  I  tbinl 
probable  that  the  phenomenon  has  a  similar  cause  at  base  an 
the  heart.  The  first  element  of  the  double  shock-sound  is  t 
second  sound  often  accentuated  as  to  its  piilmonary  artery  co 
the  second  element  is  a  sound  of  tension  produced  by  the  fore 
of  blood  into  the  ventricle,  the  shock  being  communicated  eit 
wall  of  the  ventricle  or  to  the  anterior  curtain  of  the  mitral  \ 
to  the  aortic  cusps,  and  thence  to  the  sternum  and  especiall 
border. 

Accentuation  of  the  pulmonic  second  sound  is  a  sign  to  be  noted 
stenosis  as  in  mitral  regurgitation.  The  cause — over-pressiu 
pulmonary  artery — occurs  in  both  morbid  states,  though  f  roir 
causes.  In  mitral  stenosis,  however,  the  irregular  rliythm  of 
in  many  of  the  cases  prevents  a  due  appreciation  of  this  accentiu 
sound  then  is  very  loud  in  some  cardiac  cycles,  in  others  feeble 
inaudible. 

Another  auscultatory  sign  to  be  noted  in  a  section  of  tl 


iiMUflibilitf/  of  (hf  .itnmd  mmnd  of  the  heart  at  the  apex.  This  extinction  of 
the  second  sound  at  the  iipex  is  usually  manifested  in  the  later  stages  of 
mitral  stenosia  (Broiidhent,  Acland) ;  it^  causes  are — {a)  a  diuiiuution 
of  blood-snpply  to  the  aorta,  and  consef[uent  fee! tie  recoil  against  closed 
aortic  valves  (it  is  the  aortic  element  of  the  second  ^onnd  that  Is  audible 
over  the  heart  a  apex) ;  {h)  the  eTdargemeiit  of  the  right  auricle  anrl  ventricle 
which,  coming  more  anti  more  to  the  front,  displace  the  left  ventricie,  the 
chief  conductor  of  the  sound. 

In  the  latest  stage  of  mitral  stenosis  the  presystolic  murmur  may 
be  inaudible,  the  second  sound  absent,  and  the  short  and  sutlden  first 
sound,  to  which  attention  has  been  already  called,  the  only  notable 
auscult^Uory  sign.  More  fref-juently,  however,  in  later  as  well  as 
ill  earlier  sUgei^,  a  systolic  murmur  is  to  bo  heard  in  the  neighbour- 
hood of  the  apex.  This  murmur  may  have  the  ordinary  characters 
of  that  of  mitral  insiif^iciency,  audible  over  the  apex  and  at  the  back 
under  the  angle  of  the  left  scapula,  or  may  be  a  short  systolic  **puff" 
having  a  very  limit<?d  areji  of  audibility,  }»ni  over  the  site  of  the  apex.  It 
may  coexist  with  the  presystolic  muimur^  which  in  such  ciksc  is  usually 
heanl  for  the  most  part  sbghlly  to  the  right  of  it ;  or  it  may  be  heard 
when  no  presystolic  or  diastolic  presystolic  briufc  )s  autblile.  Nearly 
always  iu  these  cases  the  sudden  tap  indicating  the  first  sound  is  heard 
over  some  part  of  the  apex  region.  In  another  section  of  the  cases  the 
systolic  munuur  has  an  area  of  audibility  to  the  right  of  the  apex, 
encroaching  more  and  more  on  the  tricuspid  region,  and  in  some  instances 
localised  at  the  base  of  the  ensiform  cartilage,  that  is,  the  area  of  a  tricuspid 
regurgitant  murmur.  It  has  been  considered  (and  the  contention  has  a 
great  show  of  validity)  that  in  some  of  the  cases  in  which  a  8\^stolic 
nmrmur  has  been  ascribed  to  regurgitation  through  the  mitral  orifice 
the  real  cause  of  the  phenomena  has  been  tricuspid  reflux  (Samways, 
loc,  Cit.  pp.  64  el  wq.).  In  some  instmees,  however,  there  are 
two  ureas  of  audiliility  of  the  systolic  murmurs,  when  it  is  most 
probable  that  there  is  regurgitation  thrcjtagh  both  mitral  and  tricuspid 
orifices.  If  the  hypothesis  bo  correct,  that  the  al> normally  powerful 
muscular  contraction  of  the  left  auricle  prevents  regurgi tuition  in  the 
compensated  stages  of  mitral  stenosis,  it  is  probable  that  some  such 
regur;j;itation  is  inevitable  when  compensation  fails  and  the  auricular 
muscle  has  become  feeble. 

It  is  to  be  noted  that  a  very  marked  irregularity  of  the  hearths  rhythm 
is  by  no  means  infrerjuent  in  mitral  stenosis,  and  that  this  irregularity 
may  mfwiify  all  the  physical  signs  already  described.  The  murmurs,  the 
so-called  reduplications  of  normal  sounds,  the  snap  sound,  and  the  thrill 
may  be  observed  in  souie  cardiac  cycles^  and  m«ay  be  absent  in  others. 
The  irregtdarity  of  rhythm  is  evident  to  the  auscultator.  Such  irregu- 
hirity  may  be  entirely  due  to  disturbances  of  the  nervous  mechanism, 
and  maybe  rjuite  indejiendent  of  structural  changes  in  the  heart;  but 
when  signs  of  organic  valve  disease  coexist  with  it,  mitral  stenosia  is  the 
lesion  in  the  great  majority  of  cases. 
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Cardiogrraphic  evidence. — ^The  use  of  the  cardiograph  has 
instances  afforded  valuable  evidence  not  only  for  the  di^ 
the  condition  of  mitral  stenosis,  but  for  the  elucidation  of  so; 
difficult  problems  connected  therewith.  The  chief  signs  rec 
the  cardiograph  have  been — (a)  An  abnormal  magnitude  of 
tion  denoting  the  auricular  systole.  It  has  been  shown  in  e 
that  the  power  of  the  auricle  is  sufficient  to  lift  the  ventricle 


Fio.  68.— Cardiogram  in  a  ca8«  of  hypertrophy  of  the  left  ventricle.     Aaricnlar  ay; 
coutributing  very  slightly  to  the  elevation  completed  by  the  ventricular  sysi 


Fig.  09.— Cardiogram  in  a  case  of  mitral  stenoala  with  premtolic  murmur  and  thrill.  T 
shows  the  auricular  systole  in  the  normal  position.  "Hie  lower  line  indicates  the  i 
cardiac  cycle  of  the  vibratory  murmur  and  preaystoUo  reinforcement     *  First  squiii 
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Fio.  70.— Trace  in  mitral  stenosis,    a,  Second  sound ;  b,  diastolic  roll ;  c,  presystolic  re 

dt  first  sound.    (Potain.) 

nounced  manner  (Fig.  66).  This  can  only  occur  when  the 
of  the  mitral  orifice  is  not  considerable,  the  auricle  being  hype 
(6)  An  increase  in  breadth  of  the  auricular  eminence,  the  sununi 
is  seen  to  be  broken  by  undulations,  a  condition  felt  by  the 
thrilL  (c)  Repeated  elevations  denoting  rise  and  fall  of  preesi 
ventricular  diastole,  not  necessarily  indicating  any  muscular  cc 
of  the  auricle,  but  probably  expressing  graphically  the  interr 
the  flow  of  blood  through  the  diseased  valve-structures  which  a 
as  a  rolling  or  bubbling  murmur,    {d)  Fine  serrations  in  the  di 
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presystolic  periods  audible  as  harsh  murmur,  and  duo  to  the  causes  already 
considered.  This  form  of  cardiogram  denotes  a  considerable  degree  of 
stenosis  contrasting  with  (a),  in  which  the  orifice  is  only  moderately 
constricted.  It  has  already  been  noted  that  in  some  cases  \t)  the  cardio- 
gram in  mitral  stenosis  differs  in  no  appreciable  way  from  the  normal. 
It  would  be  legitimate  in  such  case  to  infer  that  the  stenosis  is  slight 
in  degree. 

Sphygmographie  evidence.' — In  a  large  number  of  cases  of  mitral 
stenosis  the  sphygmograph  indicates  a  very  notable  irregularity ;  this 
irregularity  may  be  observed  when  the  lesion  is  compensated  and  the 
patient  appears  to  be  in  perfect  health.     In  some  instances  in  which  the 
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Fio.  71.— SphygmoKrams  in  mitral  stenosiii.  A,  In  stage  of  compenntion ;  man  a^^  44,  obeerved  during 
Ave  years.  B,  Case  manifesting  typical  presystolic  niuimur ;  no  signs  of  failing  cumi)eusutioii ; 
})atioi)t  in  good  bealtli.  C,  Mitral  stenosis  witli  failure  of  compensation  (tricuspid  regurgitaiion, 
pulsutinK  liver).  D,  lAte  stage  of  extreme  mitral  stcnosiM  (female  aged  17)1  B,  lUignlar  auacroiic 
pulse  ;  mitral  stenosis  in  a  female  aged  41,  with  rheumatic  antecedents. 

rhythm  of  the  heart  is  apparently  regular,  a  slight  exertion  serves  to  provoke 
the  irregularity.  The  administration  of  digitalis  may  produce  or  increase 
it;  but  it  is  often  found  in  cases  in  which  the  drug  has  not  been 
administered.  The  most  frequently  observed  form  of  irregularity  is  that 
evidenced  in  the  sphygmogram  by  a  repeated  elevation  in  the  down- 
stroke.  There  may  be  two  or  three  of  such  elevations  before  the  base- 
line is  reached.  It  is  evident  that  these  excursions  from  the  down-stroke 
contain  all  the  elements  of  a  complete  pulsation  effected  by  the  ventricle. 
They  show  that  after  a  comparatively  effective  emptying  of  the  ventricle 
there  may  be  repeated  systoles  following  at  very  brief  intervals.     In  late 
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stages  of  the  disease  the  irregularity  may  be  extreme.  The 
pulse  of  mitral  stenosis  has  been  noted  by  many  observers  (Ba 
Mahomed,  Foster,  and  others).  I  consider  that  the  sphygn 
indication  of  irregularity  in  a  case  in  which  compensation  app< 
perfect  may  aid  in  the  differentiation  between  mitral  stenosis  a] 
insufficiency,  for  the  latter  lesion  during  the  stages  of  compe 
not  attended  by  irregularity  of  the  pulse  unless  there  be  some  < 
neurosis. 

In  another  large  series  of  cases  the  sphygmograms  show 
regularity  in  the  hearths  rhythm.     Many  observers  have  consid< 
regularity  to  be  the  rule  in  mitral  stenosis  (Hayden,  Fagge,  Br 
The  upstroke  of   the  tracing  indicating  the  volume  of   the 
inconsideraV)le,  and  the  indications  are  that  the  vessel  is  full  bet 
beats.     Sir  W.  Broadbent  (5)  considers  tKat  this  modified  higl 
pulse  is  almost  constant  in  mitral  stenosis,  and  indicates  resistai 
capillaries.     Such  resistance  may  be  due  to  contraction  of  the 
consequent  upon  the  overloading  of  the  blood  with  impuritii 
from  defective  elimination  or,  possibly,  from  the  backward  pressi 
veins  effected  through  the  capillary  network,  or  from  the  cent 
the  entire  arterial  system  upon  a  diminished  supply  of  blood 
imperfectly  filled  left  ventricle. 

Practically  the  observation  of  a  heaving  impulse  of  the  right 
without  signs  of  dilated  left  ventricle,  together  with  the  evid 
pulse  having  the  characters  above  stated,  may  have  a  valuable  1 
the  diagnosis  of  mitral  stenosis.  That  the  arteriole  resistance  i 
cases  increased  is  proved  by  the  anacrotic  form  of  pulse  whicl 
times  observed  (see  Fig.  71,  E).  The  association  with  arteric 
well  proved  in  a  section  of  the  cases,  is  in  these  a  sufficient  ex  pi 

Some  difficulties  in  the  diagnosis. — Although  the  presystolic 
and  the  thrill  observed  in  the  positions  mentioned  close  to  tl 
apex  are  indications  of  mitral  stenosis,  in  the  great  majority  of  < 
are  not  absolutely  pathognomonic. 

Austin  Flint  was  the  first  observer  to  show  that  a  murmur  h 
characters  of  that  of  mitral  obstruction  could  be  produced  in 
insufficiency  of  the  aortic  valves  in  the  absence  of  mitral  stenosii 
observations  were  confirmed  by  many  observers.  I  have  showr 
presystolic  thrill  of  mitral  stenosis  also  can  be  exactly  simula 
conditions  of  aortic  regurgitation.  Dr.  Phear  (15)  has  carefully 
the  records  of  forty-six  cases  in  which  there  was  presystolic  apej 
without  mitral  stenosis ;  in  twelve  of  these,  thrill,  presystolic  or 
was  present.  In  seventeen  of  the  cases  the  aortic  vdves  were  incc 
in  twenty  the  pericardium  was  adherent ;  in  the  remainder  the; 
valve-lesion,  but  in  some  of  these  there  was  dilatation  of  the  left 
The  hypotheses  which  have  been  adduced  to  explain  these  phenc 
the  following :  (i.)  That  in  the  cases  of  aortic  regurgitation  the  re 
stream  tends  to  lift  the  great  anterior  mitral  curtain,  and  so  U 
the  mitral  orifice  at  the  end  of  diastole  as  to  impede  the  current 
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aiirkle ;  (ii,)  That  tbe  mitral  valve  is  thmwn  into  vibration  by  the  two 
currents,  the  regurgitant  from  the  aorta  va\A  the  direct  from  the  auricle, 
atii'b  vihratious  lasting  until  the  commencement  of  ventricular  systole ; 
(iii.)  That  in  the  aiisenee  of  aortic  valve  disease,  but  in  the  presence  of 
adherent  pericanlium^  vibrations  may  be  set  up  by  the  current  propelled 
from  a  dilated  and  hypertrophied  auricle  into  a  ventricle  whose  muscular 
walls  are  deticient  in  their  normal  nerve-tono  ;  (iv,)  That  shortening 
of  the  chordie  l«ncJineii%  or  dilatation  of  the  left  ventricle,  may  bring  about 
a  virtual  iiarrowirjL^  of  the  aperture  through  which  the  blood  passes  fj*om 
auricle  to  veiitHcle,  the  auricular  muscle  continuing  to  be  suflicicntly 
powerful  to  generate  a  tiiiid  vein.  It  must  be  admitted  that  these 
opinions  are  for  the  most  part  conjectural,  but  the  fact  remains  that  in 
some  cases  the  physical  signs  have  led  most  competent  and  careful 
observers  to  an  erroneous  diagnosis  of  mitral  stem^sis.  The  practical 
lessons  1  take  to  be  the  following : — In  cases  where  the  concurrent  sigiis 
indicat-c  dilatatit^n  of  the  left  ventricle,  anrl  where  the  prcvlbus  history 
tells  of  an  anfcec43Jent  pericarditis,  wo  must  be  cautious  in  interpreting  u 
presystolic  murmur  as  pathognomonic  of  a  Btcnosed  mitral  onlice.  In  all 
cases  careful  itivestigation  must  l^e  made  into  concurring  signs  of  incom- 
petency of  the  aortic  valves.  If  the  munnnr  of  aortic  regtirgit4ition  lie 
absent  from  the  base  of  the  heurt  and  the  line  of  the  sternum,  it  may  yet 
be  found  alone  at  the  apex,  and  may  then  closely  sinuilate  the  mui-juur  of 
mitral  steno^^is.  In  t«ucli  case,  however,  according  to  my  experience^  the 
terminal  tension  sound,  the  tap  or  snap,  is  not  marked — the  tsourid  is  dull. 
All  availalilo  means,  including  the  use  of  the  cardiograph  and  sphygmo 
graph,  should  be  used  to  effect  the  diflTerentiation. 

It  must  be  remembered  that  aortic  insutliciency  and  mitral  stenosis 
may  coexist,  and  the  diagnosis  of  the  combined  lesion  may  present  great 
ditficulty.  \^T.  F.  J.  Smith  found  on  examination  of  the  post-mortem 
records  of  the  London  Hospital  evidence  of  the  combined  lesions  in  thirty- 
nine  instances.  Uncomplicated  aortic  insutficiency  wtis  to  aortic  in- 
sufficiency  plus  stenosis  as  %%  to  39.  The  association  of  the  two  valvular 
affections  therefore  is  not  very  rare,  and  the  diagnosis  of  such  association 
can  only  be  made  with  an  approach  to  certainty  when  there  arc  decided 
physical  indications  of  each  separate  morbid  condition. 

Clinical  croups  of  cases  of  mttt^il  stenosis,  their  symi*toms 
AND  TREATMENT,— Group  I.  Cases  associated  with  rheumatism. — The 
intimate  relation  between  mitral  stenosis  and  rheumatism  is  shown  by 
a  largo  series  of  cases.  In  some  of  these  the  rise  and  progress  of  the 
enrlocarditis,  the  cfiuse  of  the  obstructive  lesion,  can  be  traced  hy  clinical 
observation.  The  patient  may  show  all  the  signs  of  acute  rheumati;?m,  an 
occurrence  compiratively  rare  in  children,  the  acute  symptoms  being  often 
very  slightly  pronounced,  though  in  some  instances  they  are  fully  mani- 
fested,  and  then  usually  the  first  sign  of  imj>li ration  of  the  %iUvcs  is  the 
systolic  murmur  of  mitral  regurgiUition,  The  child  in  the  course  of  months 
or  years  may  su^'er  from  repeated  attacks  of  acute  rheumatisra,  and  after 
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a   longer    or   shorter   interval   the    systolic   murmur  is   prece 

presystolic  murmur,  the  other  signs  of  mitral  stenosis  concur 

some   such    cases,  and   in  course  of   time,  the    murmur   of    : 

gurgitation  becomes  replaced  by  that  of  mitral  stenosis.       \ 

instances   have  come  under  my  observation  (27).     In    other 

presystolic  murmur  of  mitral  stenosis  after  repeated  attacks  of  rl 

has  been  very  decidedly  modified — it  has  been  followed  by 

murmur.     The    significance   of   such   a   change    it    may    be  < 

some  cases  to  estimate.     The  murmur  may  be  very  loud,  and 

the  left  axilla  and  at  the  back  :  if  so,  there  can  be  no  doubt  tha 

to   regurgitation    from   organic   disease.     Or   it   may    be  hea 

•  very  restricted  area,   not  conducted  to   the  axilla,    but  just 

'  apex  itself.     In  such  case  the  auriculo-ventricular   orifice  rm. 

\  widened  by  any  retraction  of  curtains  or  columns,  but  the  \ 

\  lesion  may  be  stenosis  nevertheless,  and  the  auricular  muscle 

j  come  weak*;  therefore  regurgitation,  which  previously  had  been 

I  is  now  permitted.      Or  the  murmur  may  be  observed  to  the  ri 

.  position   of   the   apex   close   to   the    tricuspid   area ;  in  sucl: 

.  probability  of  tricuspid  regurgitation  must  be  borne  in  mind. 

In  some  cases  rheumatic  phenomena  are  declared,   not  in 
t  stages  of  the  affection,  but  subsequently,  during  the  observal 

case.     For  instance,  a  girl  of  fourteen,  without  any  rheumatic 
i  — though  there  was  hereditary  tendency  thereto  on  the  moth< 

I  manifested  a  prolonged  systolic  and  a  short  presystolic  mitra 

There  were  no  rheumatic  phenomena  for  thirteen  months  \ 
articular  rheumatism  appeared.  At  that  time  a  marked  thrill 
the  apex  ;  a  grating  presystolic  and  a  prolonged  blowing  systol: 
were  heard,  and  the  heart  was  enlarged,  especially  as  regards 
chambers.  The  autopsy  showed  a  funnel-shaped  transformat 
mitral  valve  and  a  ring  of  small  vegetations  (recent  rheum 
carditis)  encircling  the  auriculo-ventricular  orifices.  This  a 
of  many  pieces  of  evidence  that  the  rheumatism  which  is 
with  mitral  stenosis  may  be  attended  for  long  periods  by  no  obv 
toms. 

A  sign    of    the    advent    of    the    structural   change     in 
inducing   obstruction   at   the   mitral   orifice   is   a   double    sh 
heard   during   the   period   of    ventricular   diastole,   and     re» 
doubling  of  the  second  sound  over  the  apex  of  the  heart.      I 
simulated  doubling  of  the  second  sound  at  the  apex  in  a  large 
cases  which  eventually  manifested  all  the  usual  signs  of  the  le 
Cheadle   found  "33  cases  with  presystolic  murmur,  and    24 
duplicated  second  sound  at  the  apex,  indicating  commencing  st 
of    273   cases  of   organic  heart  disease  in  children"    (8). 
"There  can  be  no  question  as  to  the  connection  of  this  moi 
with  early  mitral  stenosis,  and  of  its  clinical  significance." 
confirmed  these  observations,  ascribing  it,  as  I  do,  to  causes  af 
mitral  valve.     The  first  element  is  the  normal  second  sound  h< 


npex,  the  second  element  occurring  booh  after  it,  the  "cbquement  do 
rouveriure  do  la  mitralc." 

In  a  large  immher  of  cases  the  clinical  signs  of  association  with 
rheuniatistn  are  insignificafit.  The  evidtince  of  many  which  I  have 
anal  Vised  shows  that  in  a  considerable  proportion  the  origin  and  progress 
of  thi3  niorhitl  changes  in  the  valves  and  the  adjacent  structures  are 
insidious  and  gradual.  The  disease  which  initiates  these  is  not  inde- 
pendent of  rheumatisni,  hut  is  often  unaccom|MLnied  by  pronounced 
rhennaatic  phenomena.  The  endociirditis  which  results  in  mitral  in- 
snrticiency  is  more  violent  and  more  obviously  associated  with  onlinary 
acute  rheumatism  ;  that  which  induces  stenosis  is  more  protractL-d  and 
symploniless,  giving  rise  to  a  gradual  welding  of  the  curtains  and  a  slow 
formation  of  fibrous  tissue  which,  under  the  even  pressure  of  the  blood 
within  the  auricle  an<l  the  ventricle,  tends  to  the  production  of  a  smooth 
septum.  This  septum  becomes  gradually  thicker,  for  it  has  to  bear  the 
chief  strain  of  the  aui'iciilar  pressure — not  the  ventricle,  as  in  the  case 
of  mitral  insufficiency. 

When  the  acute  signs  of  rlieumatic  endocarditis  have  passed  away,  or 
when,  in  the  absence  of  any  obviously  acute  manifestation,  the  obstructive 
lesion  has  been  gradually  induced,  compensation  enduring  for  protracted 
periods  may  ensue.  Such  compensation  is  a  simpler  matter  than  in  the 
case  of  mitral  insufBciency,  for  an  increase  of  power  in  the  mnscle  of  the 
right  ventricle  and  of  the  left  auricle  only  is  necessary  to  maintain  it ; 
enhancetl  force  and  increased  CJifwicity  of  the  left  ventricle  not  being  also 
rec|uirerl  as  in  the  structural  lesion  inducing  mitral  regurgitation.  The 
left  ventricle  may  debate  but  little  from  the  nonnal,  and  a  strong  right 
ventricle^  aideil  hy  a  hypertrophied,  or  at  least  not  enfeebled,  auricle,  wnll 
urge  a  sufficiency  of  blood  through  the  narrow  orifice. 

The  st^mptorns  of  failure  of  compensation  difler  in  many  points  from 
those  in  cases  of  mitral  in8ufficienc3^  In  the  latter  the  signs  are  more 
uniform — the  dyspntiea  of  effort,  or  the  paroxysmal  dyspnoea  progi^essively 
increasing  in  intensity »  the  gradual  oncome  of  dropsy,  and  other  signs 
which  have  already  been  consi<lered  are  evidenced  ;  in  mitnd  stenosis^ 
on  the  other  hand,  the  symptoms  are  more  erratic,  the  accidents  of  the 
disease  predominate,  and  it  is  these  rather  than  the  gradual  heart  failure 
that  have  in  the  greatest  degree  to  be  reckoned  with. 

One  of  the  ejirlicst  symptoms  to  attract  attention  in  eases  of  mitral 
stenosis  is  cpistixxis  ;  Duroziez  has  noted  this,  and  I  citntirm  his  observa- 
tions, Prolmbly  we  are  not  told  of  this  symptom  in  many  of  our  ciisesin 
hospital  because  it  is  considered  trivial.  In  some,  though  in  a  less  pro- 
portion than  I  should  have  imagined,  there  have  been  complaints  that 
the  patient  is  soon  **out  of  breath,"  Precordial  pain  and  distress  arc 
noted,  however,  in  a  considerable  number  of  patients,  and  in  some  of 
these  palpitation.  My  notes  show  these  symptoms  in  21  out  of  54 
cases.  Hiemoptysis  was  recorded  in  nine  of  these  cases ;  it  occurred 
in  the  course  of  the  lung  atfectiona  in  many  more.  The  most  fre- 
quent of  all  the  induced  morbid  states  is  that  evidenced  by  dyspnoea, 
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cough,  and  other  symptoms  referred  to  the  hmgs.  In  some  ci 
is  a  general  bronchitis ;  but  in  the  great  majority  there  are  « 
localised  pneumonia,  in  the  course  of  which  the  sputa  are  f 
blood-stained.  The  bronchitis  can  be  referred  to  the  genen 
engorgement  of  the  lungs,  but  the  localised  consolidations  are  p 
morbid  anatomy  as  well  as  by  clinical  evidence,  to  be  due  to  ii 
of  branches  of  the  pulmonary  artery.  These  occur  with  thi 
degree  of  frequency  in  mitral  stenosis ;  and  in  at  least  half  tl: 
have  observed  they  have  been  manifested  at  some  time  of  the  \\\ 
The  haemoptysis  and  the  lung  signs  oft<5n  suggest  the  prob 
pulmonary  tuberculosis ;  but  in  the  vast  majority  of  cases  this  is  i 
I  have  mentioned,  however,  the  fact  of  its  occurrence  in 
minority  ;  so  that  investigation  should  be  made  for  tubercle  bac 
sputum,  and  the  other  related  signs  should  be  duly  weighcc 
symptoms  which  occur  in  the  course  of  mitral  stenosis,  incre 
dangers  of  the  disease  and  adding  new  difRculties  to  its  treat 
those  due  to  embolic  infarctions  of  the  systemic  arteries.  The 
considered  in  the  next  group  of  cases.  In  only  a  few  cases 
clinically  observed  in  the  spleen,  though  morbid  anatomy  tea 
this  is  a  very  frequent  site  of  embolism.  Probably  the  sympi 
occasioned  pass  in  many  cases  unnoticed  and  unknown.  It  is 
when  an  intra-cranial  artery  is  thus  blocked — then  the  dan^ 
condition  is  proclaimed.  It  is  to  be  remembered  that  these  em 
whether  in  the  pulmonary  or  in  the  systemic  circulation — v< 
occur  in  mitral  stenosis  from  detachment  of  the  vegetations 
endocarditis,  but  most  frequently  from  plugs  passively  formed  ' 
chambers  of  the  heart.  Frequently,  therefore,  they  are 
manifestations  of  disease,  and  not  symptoms  developed  during 
or  subacute  illness.  They  occur  both  in  the  cases  which  are 
associated  with  rheumatism,  and  those  which  present  no  sue 
relation.  Of  course  they  tend  further  to  disturb  compensation, 
many  cases  there  is  recovery  for  long  periods. 

Generally  speaking,  in  the  cases  of  mitral  stenosis  oedema  is 
so  marked  a  symptom  as  in  the  cases  of  mitral  insufficiency, 
and  slight  oedema  occurs  in  many  of  them,  but  general  dropsy  r 
the  final  stages,  when  the  right  chambers  of  the  heart  have  beco 
and  the  tricuspid  valve  incompetent ;  and  many  patients  die  I 
stage  is  reached.  Sir  W.  Broadbent  notes  that  great  enlargem< 
liver  with  true  pulsation  of  this  organ  is  more  frequently  found 
sequence  of  mitral  stenosis  than  of  other  valvular  affections  ;  an 
uncommon  to  find  fluid  in  the  peritoneal  cavity  before  oedema  k 
and  legs.  The  oedema  will  disappear  with  rest  in  bed  while  ascit 
for  a  time ;  whereas  cardiac  dropsy  in  mitral  and  tricuspid  in 
begins,  as  a  rule,  in  the  connective  tissue  of  the  most  depenc 
(6).     My  own  observations  confirm  these  conclusions. 

In  the  rheumatic  group  of  cases  the  influence  of  sex  in  the  < 
to  the  obstructive  mitral  lesion  is  well  marked  and  difficult  to  en 


2G4  cases  of  all  forms  of  mitral  stenosis  coUectod  by  Sir  Dyce  Duckworth, 
177  were  feniiile  and  86  male.  In  Hayden's  castas  the  propJitiou  of 
females  bo  males  was  two  to  one.  In  Broadbent's  list  of  53  cases  examined 
post-mortem,  38  were  females  and  only  15  males.  Sir  Dyce  Ditckworth 
concluded  that  in  70  [>er  cent  of  the  cases  of  mitral  stcnoi^is  tabulated  by  kim 
there  wjis  a  certain  or  strong  presumption  of  iheujnatic  antecrdents  ;  and 
he  considered  this  estimate  of  the  relation  to  rheumatism  to  be  rather  under 
than  over  the  mark.  In  regani  to  my  own  cases,  in  17  autopsiea  of 
cluldren  manifesting  mitral  stenosis  in  conjunction  with  pericarditis  or 
endocMrditiH,  which  I  judged  to  bo  of  the  rheumatic  form^  10  were  female. 
Of  35  children  inulcr  12  years  clitucally  observetl,  22  were  female; 
uf  31  adults  with  mitral  stenosis  in  distinct  association  with  rheumatism 
observed  by  myself,  18  were  female.  It  would  appear,  therefore, 
that  the  preponderance  of  cfises  m  the  female  sex  in  my  own  expenence 
is  not  60  great  as  in  that  of  other  observers.  It  must  be  remembered 
that  1  have  taken  those  only  in  which  I  considered  the  rheumatic  associa- 
tion to  be  strongly  accentuated  :  the  groups  of  cases  not  tlecidcdly 
associated  with  rheumatism  will  be  considered  hereafter. 

Pmfiwsis,—!  have  found  the  average  age  at  death  of  61  patients 
with  mitral  st4i!nosis  to  be  327,  The  late  Dr.  Hayden's  cases — 42  in 
number — gave  an  average  age  of  37*8,  Sir  W.  Broad  bent  states  that 
the  average  age  at  death,  tleduced  from  53  cases  abstracted  from  the  post^ 
mortem  records  at  St.  Mary's  Hospital,  was  33  for  males  and  37  and  38 
for  females;  and  lie  adds:  '*  Mitral  stenosis  stands  next  to  aortic  regurgita- 
tion among  valvular  affections  in  the  order  of  gravity."  I  have  records  of 
17  cases  fatal  before  the  age  of  12  ye^rs,  the  average  being  S>i  years;  10 
of  these  at  the  age  of  10,  The  association  with  rlieumatiam  is  shoMii  by 
the  fact  that,  in  addition  to  the  valve  lesion,  in  II  of  these  either  pericar- 
ditis or  recent  endocarditis  of  rheumatic  characters  were  found  in  necropsy. 
Tlie  rheumatic  assoeiationa  tjf  the  majority  of  cases  of  mitral  stenosis 
constitute  a  very  gre^it,  if  not  the  chief  clement  of  danger.  The  other 
cixusea  of  fatiility  will  be  pointed  out  in  the  consideration  of  the  other 
groups.  It  must  be  accepted  as  a  general  pro[K)sition  that  the  subjects 
of  mitral  stenosis  (diacoveretl  at  an  early  age)  rarely  survive  the  age  of 
40  ;  the  disease,  therefore,  when  dating  from  childhood  and  adolescence, 
ani  in  sueh  cases  having  its  origin,  iis  I  belies  e,  in  a  rheumatic  atlection, 
is  of  grave  significance, 

Tnainient, — The  recognition  of  the  rheumatic  association  of  mitral 
stenosis  is  of  much  imporbmce  in  treatment.  In  chililhood  and  ado- 
lescence a  slight  febrile  at  tuck  in  the  subject  of  mitral  stenosis,  or  in  one 
who  presents  signs  of  the  ml  vent  of  the  lesion,  should  bo  held  as  a 
probable  indication  of  a  subacute  rheumatism  ;  and  treatment  by  com- 
plete rest  with  the  administration  of  salicin  or  the  salicylates  shoulil  be 
enjoined.  If  cough  and  difficulties  of  breathing  are  also  present,  symptoms 
of  l>ronchitis  or  pneumoidaj  the  systematic  adndnistration  of  ammonia  in 
addition  is  valuable.  The  frequency  of  infarction  of  branches  of  the 
pulmonary  artery  in  cases  of  mitral  stenosis  has  aheady  been  |>ointed 
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out.     The  late  Sir  Benjamin  Richardson  advocated  the  frequent 
tration  of  liquor  ammonise,  well  diluted,  as  a  means  not  only  of  i 
fluidity  of  the  blood,  but  also  of  dissolving  a  coagulum  already 
There  may  be  differences  of  opinion  whether  such    solution 
possible  ;  but  there  are  many  reasons  in  favour  of  the  treatment, 
increasing  the  alkalinity  of  the  blood-plasma,   ammonia   is  a 
stimulant  of  the  nervous  mechanism  of  the  heart  and  of  the  res 
centre ;  and,  by  increasing  the  bronchial  secretion  and  rendering 
fluid,  it  acts  very  favourably  as  an  expectorant     I  have  witi 
case  in  which  death  seemed  impending  from  plugging  of  the  pu 
artery  when  the  frequent  administration  of  ammonia  seemed  tc 
means  of  saving  the  patient's  life ;  and  I  have  observed  many 
which  there  were  signs  of  partial  embolism  when  recoveries  w 
satisfactory.     The  best  mode  of  administration  in  young  subjec 
liquor  ammonise  fortior   in  doses  of  one  to  five  minims,   wit 
extract  of  liquorice  well  diluted  with  water ;  the  dose  being  rej 
according  to  the  urgency  of  the  case — every  half-hour,   every 
every  two  hours  until  signs  of  improvement  appear.     It  may 
continued  every  four  hours  for  several  days.    Whether  there  be  b 
from  venous  congestion  or  local  consolidations  of  the  lungs  from 
the  ammonia  treatment  is  valuable.     It  may  be  well  to  issue  s 
against  the  use  of  digitalis  during  any  febrile  manifestation  in  the 
I  have  found  it  worse  than  useless.     The  haemoptysis  which  m 
should  not  be  treated  by  styptics  or  opium.     As  a  general  r 
better  that  any  haemorrhage  which  breaks  out  in  the  course   c 
stenosis  should  not  be  checked  by  drug  treatment     A  like  i 
treatment  to  that  just  mentioned  may  be  put  in  force  in  cases 
precordial    pain   or   distress    is   manifested   in   the    subjects    o 
stenosis.     It  is  to  be  remembered  that  pericarditis  arises  not  infr 
in  this  connection,  when  the  special  treatment  for  this  disease 
carried  out     The  occiurence  of  pericarditis  or  of  lung  compile 
any  kind  may  rapidly  break  the  compensation  in  mitral  steno 
inadequacy  of  the  right  heart,  with  dropsy  and  other   signs 
failure,  may  occur.     In  such  case  the  treatment  should  be   as 
described   under   mitral    insufficiency.       The   symptoms,    howe 
frequently  recovered  from,  and  compensation  is  restored. 

Whilst  there  are  any  indications  of  acute  changes — of  endc 
of  pericarditis,  of  rheumatism,  or  of  any  symptoms  attended  by 
— perfect  rest  in  bed  should  be  enjoined.  It  is  otherwise,  hov 
convalescence,  when  it  is  to  be  presumed  that  sclerosing  change 
valve  structures  are  going  on.  Then  systematic  exercises,  gra< 
tentative  at  first,  should  be  recommended,  for  they  fulfil  in 
indications ;  they  not  only  aid  the  venous  circulation,  but  by  ex 
the  thorax  they  tend  to  aspirate  the  heart,  increase  the  outfl< 
auricle  to  ventricle,  and  perhaps  prevent  the  imminent  dangei 
progressively  increasing  contraction  of  the  auriculo-ventncular  s 
It  may  be  urged  that  a  danger  of  such  exercises  may  be  a  detacl 
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a  vegetation  left  by  the  rheumatic  endocarditis ;  this  is  |)ossiUle»  but  it  ia 
proved  that  tht?  greater  danger  is  the  pissive  formation  of  thrombi  within 
the  heart  in  consequence  of  retarded  circulation  within  it.  The  patient 
sliould  ho  euutioned  against  violent  movements,  but  there  can  lje  no 
doubt,  I  think,  of  the  \'alue  of  systematic  exercises.  These  have  been 
considered  in  the  treatrm  rit  of  mitral  insufficiency.  During  convalescence 
from  any  acute  febrile  munifcBtation  in  the  subject  of  mitral  stenosis,  the 
first  method  employed  should  be  gentle  mass^ige  and  movements  of  the 
legs,  the  fwitient  being  cpiict  in  bed  ;  next  in  order  the  arms  and  thorax. 
Utter,  expanstcjn  movements  of  the  thorax,  made  by  the  |waicnt  liimself 
eautiuusly  an<l  dcliberat^*U%  should  be  practised,  with  jiidicious  intervals 
of  rest.  Concurrently,  or,  as  I  prefer,  just  suljsequently  to  these  move- 
ments, there  should  lie  spongings,  first  with  warm  and  afterwanis  with 
cool  water,  foUowetl  by  dry  towel  frictiofu  I^ater  the  systematic  muscular 
exorcises^  as  prescribed  by  Ling  and  Schott,  may  be  used.  An  excellent 
sumioary  of  methods  of  muscular  movement  is  given  by  !>r,  Lauder 
Bninton  (7), 

Althongh  moilerat^  exercise  in  the  fresh  air  in  the  subject  of  fairly 
compensated  mitnil  stenosis  is  sidutary,  sudden  overstrains  are  dangerous. 
In  some  cases  breath  less  n  ess  does  not  come  as  a  warning,  and  patients 
persist  in  overtaxing  their  strength.  The  subject  of  mitnd  stcniosis 
should  t>e  protected  from  chills  by  suitable  apparel,  and  no  clothing  is 
better  than  pure  woollen.  A  light  woollen  night-dross  is  also  to  be 
rocoramendcd.  Heavy  overcoats  and  sealskins,  which  weigh  down  the 
shoulders  and  thus  prevent  good  expansion  of  the  thorax,  are,  in  my 
opinion,  to  be  deprecated. 

The  late  Sir  Andrew  Clark,  in  a  clinical  lecture  which  was  published  after 
his  death,  gave  some  valuable  hygienic  rules  foraimtientwith  mitral  stenosis. 
In  the  (biily  dietary  fluids  should  l>e  restricted,  for  after  their  absorption 
they  distend  the  vascular  system,  and  increase  the  bulk  without  increasing 
the  nutritive  value  of  the  blood  within  the  vessels.  The  ingestion  of  much 
liquid  enfeebles  the  heart  ami  increases  the  labour  of  the  right  ventricle 
and  left  auricle  in  the  transmission  of  blood  through  the  narrowed  aperture 
into  the  left  ventricle.  The  |>atient  shoukl  have  three  good  meals  a  day 
as  dry  as  he  can  make  them  ;  over-eating  and  indigestible  foods  must  be 
strictly  guarded  against.  I  consider  it  a  good  plan  to  advise  that  the 
two  meals  *if  the  day  of  which  meats  form  a  portion  should  be  taken 
without  alcohol,  and  with  a  little  pure  Mater  or  toast  water  ordy  ;  and 
subsequently  to  each  of  these  a  wineglassful  of  milk  with  two  teaspoonfuls 
of  good  old  hrandy  or  whisky  may  be  allowed.  In  some  patients  there  ia 
a  slight  appe*irance  of  jaundice,  the  liver  is  embarrassed  ;  there  is  often 
constipition.  There  may  be  basic  congestion  of  the  lungs.  Sir  Andrew 
Clark  said,  *'To  relieve  the  lungs  give  something  to  relieve  tlie  bowels/' 
Sulphate  of  smia  and  phosphate  of  soda,  equal  parts  in  pow^der,  may  he 
administere*!  in  doses  of  two  or  three  teaspoonfuls  dissolved  in  water  in 
the  morning,  or  a  teaspoonful  of  sulphate  of  magnesia  may  be  taken 
in  hot  ivater.     Such  aperients  relieve  the  jwrtal  syatem^  and  so  the  right 


earliest  changes.  At  any  rate  the  only  cause  concerning  which  we  have 
precise  evidence  is  rheunuitisra. 

The  most  characteristic  among  the  severe  lesions  of  the  ne!*voufi 
system  is  right  hemiplegia.  In  one  of  my  eases,  a  girl  of  10,  the  first 
detected  sign  was  sudden  jiaralysis  of  the  right  arm  and  leg ;  the  child 
recovereti  completely  from  the  paralysis,  hut  died  seven  months  iiftcrwartis 
afttT  having  manifested  much  prectirdial  distress.  Mitral  stenosis  was 
demonstrated  at  the  autopsy,  and  there  wa^  univers/il  adheaitju  of  the 
pericardium.  In  another  patient,  a  woman  aged  2:2,  who  had  never 
niHuifcsted  any  symptom  of  rheumatism,  and  who  had  no  hereditaiy 
tendency  thereto,  sudiien  right  hemiplegia  occurred  with  aphasia,  Thcro 
were  pronounced  physic^il  signs  of  mitral  stenosis  without  regurgitation. 
The  patient  made  a  |>erfect  recovery  from  the  paralysis  of  motiun,  but 
complete  aphasia  persisted  (28),  In  another  of  my  cases,  also  a  woman, 
left  hemiplegia  occurretl ;  after  full  recovery  from  this  lesion  right  hemi- 
plegia came  on  suddenly ;  from  this  latter  attack  the  recovery  was  but 
partial  In  Duroziez's  43  eases  of  '*pure''  mitral  stenosis  in  females.  11 
manifested  right  hemiplegia  with  aphasia,  and  4  hemiplegia  without 
aphasia ;  there  were  no  such  cases  in  the  male  sex. 

Anotlier  nervous  disorder  which  nmy  siuldenly  arise  in  subjects  of 
the  affection  is  hemichorea.  In  38  cases  of  mitral  stenosis  I  found 
4  of  hemichorea.  Duroziez  records  a  case  of  a  woman,  agcil  24, 
with  mitral  stenosis  declared  by  right  hemichorea  in  which  the  con- 
vulsive movcDionts  of  the  limbs  ceased,  but  chorea  of  articulation 
remained^  so  that  the  beginning  only  of  each  word  was  uttered. 
One  of  my  patients,  a  boy  aged  3i,  was  suddenly  seized  with 
epdepsy,  the  unconsciousness  lasting  twenty  minutes.  Nine  months 
afterwards  chorea  became  manifested  ;  recovery  took  place,  but  after  a 
second  period  of  nine  months  another  attack  of  chores  occurred ;  there 
were  wuli-markcd  physical  signs  of  mitral  stenosis.  In  a  b<>y,  aged  5^ 
who  mam*fested  presystolic  murmur  and  thrill,  a  fit  had  occurred  eighteen 
months  previously  attended  with  unconsciousness  so  profound  that  the 
child  was  thought  to  be  rlead  ;  nine  mouths  afterwards  chorea  nppeared. 
In  another  case,  a  girl  aged  5,  epilepsy  occurred,  and  the  attacks  were 
repeated  and  severe.  In  a  lad,  aged  18,  in  whom  I  had  the  oppor- 
tunity of  watching  the  physical  signs  of  the  griidual  establishment  of 
mitral  stenosis,  from  the  manifestation  of  a  soft  apical  systolic  munnur  to 
that  of  complete  and  characteristic  presystolic  murmur,  thrill,  and  doidilcd 
second  sound,  there  occurred  during  his  exercise  in  the  garden  a  sudden 
unconsciousness,  which  was  complete  for  a  minute  or  two,  but  was  not 
attended  by  muscular  syjasm. 

It  is,  I  think,  reiU!onal>le  to  conclude  that  these  sudden  perturbations 
of  the  nervous  system  are  caused  by  infarctions  of  branches  of  the  intra- 
cranial arteries  ;  in  some  instances  this  was  positively  ]jroved  by  necropsies. 
It  is  clear  that  the  consequences  of  sm  h  embnlism  may  in  some  crises 
pass  away  completely  ;  in  others  the  plugging  of  the  vessel  is  followed 
by  necrosis  of  the  nervous  structures  thus  supplied. 


ccmKolidatlona  tnfiy  ha  found  in  the  lungs — tlie  group  of  symptoms 
closely  resembling  tfioso  of  pulmonary  tiilierculosiis.  In  the  great 
majority  the  di^ignosis  of  piUnionary  consumption  is  not  jus  titled;  the 
symptoms  are  the  accidents  of  the  mitral  disease  itself.  1  have  given 
my  reiisona  for  diss^ciiting  fnim  the  view  that  mitnd  stenosis  can  be 
considered  fis  standing,  even  remotely,  in  any  causul  rehitiorj  to  tiilwr- 
culosis  ;  but  I  think  it  proluible  that  the  detieient  arterial  supply  which 
is  a  corLserjiience  of  the  disease  disposes  to  ihc  ocvnrrcnces  of  tubercular 
changes  in  the  lungs  in  a  small  minority  of  cases,  and  the  remote  proba- 
bilily  of  this  should  be  present  in  the  mind  of  the  observer.  The 
presence  or  absence  of  tul>ercle  kieilli  in  the  sputa  will  settle  the  question. 

In  the  treatment  of  this  gi^oup  of  crises  physical  training  should  hold 
a  first  place.  It  is  evidently  of  the  bighest  impcjrtiu*ce  that  the  blo<:Mi- 
flow  from  the  right  to  the  left  ventricle  shoukl  by  juflicious  means  be 
iticrea.*=cd.  It  is  possible  that  if  this  be  accomplished  by  systematic 
nuiscidar  movements  and  careful  hygiene  at  an  early  periwi  of  the  maoi- 
festation  of  the  morbid  condition,  the  insidious  €<»ntraction  of  the  orifice 
may  be  averted.  The  means  to  this  end  are  frictitJiis,  nuissage,  carefully 
planned  musctilar  movements,  baths  and  l>a thing,  the  selection  of  suifaVde 
climates,  ami  the  regulation  of  diet.  Medicinally  iron,  arsenic,  small 
doses  of  li*p  strychninte,  and  cod -liver  oil  are  the  chief  agents  to  be 
em|»loyed.  The  treatment  of  complications  and  of  failure  of  compensation 
will  be  as  in  other  gi^JUps  of  the  disease. 

Group  IV.  Cases  associated  with  chronic  renal  disease  and 
arteriosclerosis* — As  I  have  abeatiy  stated,  the  association  between 
mitntl  stenosis  and  chronic  renal  disease  wha  fir^t  pointed  out  by 
<Jun<ihart  III),  and  confirmed  by  I*itt  in  l^KT.  The  observations 
were  made  chieHy  from  the  stanilpoint  of  morbifl  anatom}'^  though  Pitt 
contributed  some  clinical  data.  It  was  made  clear  that  the  cases  demon- 
strating the  coexistence  of  the  two  morbid  stntes  arc  by  no  means 
infrerpient  Nevertbeleas  Gerard  and  othei-s  Imhl  that  mitral  stenosis, 
having  its  origin  in  arteriosclerosis,  is  rare.  I  cannot  doulit  that  the 
explanation  of  this  apparent  conflict  is  to  l>e  fouml  in  the  fact  that  the 
cases  <lemonstr;ititjg  the  conjunction  of  the  dise^ises  are  most  fretpiently 
found  after  dc  ith  ;  they  conio  under  clinical  observation  with  compara- 
tive rarity.  The  two  morbid  affections  progress  insidiously,  and  either 
the  patient  is  sndderdy  stricken  down  with  a|KJplexy,  or  some  sudden 
complication  whieh  precludes  any  physical  examination,  or»  if  such 
examination  has  been  possible,  the  physical  signs  were  supposed  to 
indicate  sr»me  form  of  disease  other  than  mitral  stenosis. 

I  have  notes  of  six  cases  observed  by  myself,  in  which,  without  any 
evidence  of  rheumatism  or  other  predisposing  malady,  there  have  be-en 
signs  which  should  bring  them  into  the  group  urnler  consideration*  In 
three  other  cases  aortic  valvuhjr  <liseasc  was  conjoined  with  the  mitral. 
Several  others  could  lie  regardetl  as  mixed  cases,  these  having  rheumatic 
antecedents ;  but  the  subserpient  evolution  w.is  after  the  manner  of 
arteno-dcleroais.     In  my  cases  the  most  advauecd  ago  was  70,  the  only 
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male;  the  youngest  was  35.  The  cases  recorded  by  Blind  ( 
G6rard  (five)  which  should  come  into  this  group  are  nine  in  nu 
men  and  four  women,  the  oldest  patient  67,  the  youngest  32 
cases  taken  as  examples  there  is  no  rheumatic  antecedent ;  h 
majority  the  usual  signs  of  chronic  Bright's  disease  are  pres 
radial  and  other  arteries  are  firm  and  incompressible  ;  the  us 
trophy  of  the  left  ventricle  of  the  heart,  however,  is  not  manif 
some  of  the  cases,  in  addition  to  the  signs  of  thickened  arteries, 
obvious  evidences  of  gout  with  deposits  of  urates  in  the  joints 
where.  In  some  there  are  well-marked  signs  of  arterial  atheron 
may  be  emphysema  of  the  lungs  or  pulmonary  fibrosis.  Fibre] 
may  occiu*  about  the  viscera,  the  perivisceritis  of  Huchard.  1 
of  the  disease  is  not  to  be  traced,  the  progress  is  slow  and  imp 
The  physical  signs  of  mitral  stenosis  in  many  of  the  cases  do 
from  those  ordinarily  observed — the  presystolic  murmur,  theentir 
or  the  early  or  middiastolic  murmur,  the  sudden,  loud  first  sour 
double  shock  sound  in  diastole.  In  some  cases  there  is  no  ; 
murmur,  but  a  systolic.  This  may  be  heard  at  the  apex  and 
thus  answering  to  the  criteria  of  mitral  regurgitation  ;  in  sucl 
probable  that  the  auricle  has  become  dilated  and  weak.  The 
of  stenosis  can  only  then  be  made  from  the  evidence  of  a  he 
enlarged  right  ventricle,  contrasting  with  the  absence  of  signs  « 
ment  of  the  left  ventricle,  perhaps  also  from  the  absence  of  a 
sound  at  the  apex  (Broadbent).  Exceptionally  there  is  no  Ic 
short,  sudden  first  sound,  but  a  dull  sound  as  in  the  case  oi 
trophied  left  ventricle.  In  the  cases  manifested  between  the  age^ 
40,  there  have  been  the  evidences  of  the  gradual  oncome  of  chi 
disease  with  thickened  arteries  or  undoubted  gout  with  deposits 
There  is  no  evidence  of  any  pre-existing  disease  of  the  val 
rheumatic  or  other  causes ;  but  there  must  be  a  remaining  doul 
any  change  in  the  valve  preceded  the  fibrous  proliferations  intri 
Bright's  disease.  It  is,  I  think,  improbable,  seeing  that  the  grea 
of  cases  due  to  rheumatism  are  fatal  before  the  age  of  40,  tl 
Bright's  disease  is  a  superadded  factor,  for  if  so  the  scene  woul 
speedily  closed,  and  death  would  ensue.  It  is  at  first  sight  n 
that  the  changes  are  independent  of  rheumatism  and  due  to  a 
of  sclerosis. 

In  one  case,  that  of  a  lady  aged  52,  I  had  opportunity  of 
the  gradual  involution  of  the  disease  as  evidenced  by  the  phy 
and  confirmed  by  post-mortem  examination.  There  was  at  fir 
whatever  of  cardiac  disease,  but  gradually  all  the  usual  signs 
stenosis  were  manifested.  The  urine  showed  normal  characters 
the  whole  period  of  observation,  and  the  case  was  observe 
thirteen  years.  The  symptoms  were  those  of  dyspepsia,  wit 
implication  of  the  nervous  system,  first  evidenced  by  an  epilej 
and  afterwards  by  dementia.  The  necropsy  showed  funnel  trans 
of  the  mitral  valve,  with  much  fibrous  thickening  of  the  su 


structures.  There  were  ehroiiic  fibroid  thickening's  in  the  ])leui*je,  the 
left  lung,  the  spk'en,  the  liver,  the  cupstilcs  of  the  kidneys,  and  the  niem- 
branes  of  the  brain.  The  gmnulur  chimges  in  the  kiihieys  were  but 
slightly  prniinuneed^  and  no  doubt  comparatively  recent.  Tho  chief 
morbid  change  was  the  widely-sprea-d  itbroais,  the  progress  of  which  had 
been  very  gradual ;  and  it  scenicd  legitimate  to  infer  that  the  stenosis  of 
tho  mitral  oritico  and  the  fibrous  transfomiatiun  of  tho  surroimding 
atnic tines  were  due  to  a  similar  morbid  process.  This  case  Is  no  doubt 
exceptional  in  that  the  fibroid  changes  in  so  many  situations  Jong  pre- 
cedefl  any  signs  of  interstitial  nephritis.  In  the  majority  of  cases  the 
evidence  of  chronic  renal  disease  is  well  marked  when  the  case  comes 
under  observiition.  Tho  age  60  to  70  renders  it  improbable  that 
obstruct  ion  of  the  mitral  ontice  from  any  cause  had  preceded  the  gradual 
evolution  of  the  chronic  renal  disease  with  its  attendant  artcrio-sclerosis. 
In  all  eascH  the  progress  of  the  disease  mu^i  have  been  very  grailual  ami 
insidious.  In  many  there  have  been  signs  of  cerebral  disease ;  indeed,  it 
18  for  symptoms  indiciiting  such  discjise  that  the  cases  tisually  come  imder 
notice.  Epileptiform  seizures,  apoplexv,  dementia,  or  urtentia,  are  the 
chief  forms.  In  several  instaTices  the  signs  of  allnmiinnria  retinitis  have 
been  recorded.  That  the  morbid  chunges  have  been  slow  and  graduad  is 
shown  also  by  the  post-mortem  evidence.  In  the  ease  of  a  womfui  of  G5 
there  has  been  found  a  funnel  transformation  of  tho  mitral  curtains; 
just  as  observed  in  the  cases  in  earlier  life  ;  btit  in  the  majority  the 
Imtton-hole  form  of  mitral  stenosis  is  manifested  with  gre^tt  tliickening 
and  firm  fibrous  tnmsfonnation  of  the  pnpillary  nniscles. 

The  trmhttpfti  in  this  group  of  cases  is  subordinate  to  that  of  the 
chronic  renal  disease  and  the  attendant  thickenings  of  the  arteries.  It  is 
import^nit  to  realise  that  the  jjrognosis  is  very  grave,  ^^'hen  a  patient 
manifesting  the  signs  of  mitral  stenosis  at  whatsoever  age  presents  signs  of 
firm  and  thick  arteries,  and  the  urine  is  found  to  be  conticttially  of  low 
specific  gravity  and  occasiourdly  albuminous,  it  is  well  that  for  a  few  weeks 
an  entire  milk  dietary  be  enjoined.  It  may  bo  a  little  difficult  to  convince 
a  patient  jmst  middle  age,  whose  stomach  has  been  the  recejitacle  of  foods 
of  many  and  various  kinds  far  more  than  adcfpiate  to  the  needs  of  his 
organisim,  whose  nerves  of  taste  have  been  freipicntly  and  abnormally 
stimuhited,  atid  whose  absoqition  of  nutritive  material  and  excretion  of 
effete  prwliicts  have  been  after  the  manner  of  periodic  and  irregular 
thundershowera  which  have  deluged  the  land  and  blocked  the  drains,  that 
he  must  return  to  the  sweet  simplicity  of  the  earliest  months  of  his  life. 
Yet  it  is  best  so.  It  is  the  absence  of  the  irritation  to  the  arterioles 
caused  by  the  complex  albuminoids  wbich  ttu^ns  the  balance  towards 
amendment.  It  may  be  necess:iry,  however,  to  make  some  concessions. 
In  the  early  morning,  or  on  waking,  the  patient  m&y  take  half  a  pint  of 
milk  with  half  an  ounce  of  rum,  or  of  cognac  and  an  ounce  of  lime  water. 
In  some  cases  one  to  two  otinees  of  fluid  magnesia  may  be  substituted  ^vith 
advantage  for  the  aqua  calcis.  Three  or  four  hours  afterwards  a  second 
half-pint  of  milk  may  be  taken  flavoured  with  a  little  hot  cofleo ;  tbe  third 
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half-pint,  after  a  like  interval,  may  be  taken  as  a  blancmange  : 
isinglass  or  gelatine.  At  similar  intervals,  during  the  remain 
waking  hours,  the  changes  may  be  rung  with  the  various  fl; 
but  no  solids  should  be  permitted  other  than  light  biscuits. 

The  total  amount  of  milk  taken  in  the  twenty-four  hours 
three  to  six  pints.  The  total  quantity  of  cognac  or  spirits  o 
should  be  limited  to  two  ounces.  To  break  the  monotony  of 
milk  diet,  it  is  a  good  plan  to  allow  occasionally  a  firm  ; 
flavoured  with  madeira,  rum,  kirschwasser,  or  chartreuse.  O 
tablespoonfuls  of  isinglass  are  to  be  melted  in  very  hot  wate 
milk  added  thereto ;  the  small  quantity  of  gelatin  thus  mingle 
milk  is  sufficient  to  prevent  any  firm  curdling  of  the  casein  in  t\ 
the  coagulum  being  rendered  much  softer  and  its  digestion  facili 

In  regard  to  medicinal  treatment,  the  rule  of  Dr.  G.  W.  Bal: 
be  followed,  that  no  cardiac  tonic  should  be  administered 
simultaneous  unlocking  of  the  arterioles.  The  therapeutii 
should  follow  the  lines  already  described  in  the  consideration 
II.  of  cases  of  "  Mitral  Regurgitation."  As  Sir  Wm.  Broad bei 
"Nitroglycerine  and  other  vasodilators  may  sometimes  be 
good  effect  for  many  weeks  or  even  months  in  conjunction  w 
tonics,  such  as  iron,  quinine  and  nux  vomica  "  (5). 

A.  Ernest  S 
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Bruit  de  diable  in  chlorosis,  502 

"  Button  -  hole  "  form  of  mitn 
1008 

Byssinosis,  248 

Calculi,  "cardiac"  731  ;  pnlmi 
Cardiac  disease^  specific  gravity  < 

429 
Cardiac    dulness,    area   of,    in    i 

caiditis,  762  (figs.),  760 
Cardiac   physics,    464  ;  bibliogra 

mass    movements,     468  ;     sou 

valves,  464 
"Cardiopathy,"  918 
Cardio-pulmonary  murmnrs,  977, 
Carditis,  733 

Caseous  glands  in  phthisis,  218 
Cat  asthma,  293 
Catarrh,  dry,  21  ;  influence  on  bro 

70 
Cephalhsematoma,  556 
Charcot -Leyden  crystals,    296; 

460  ;  in  leucocythsemia,  647 
Cheroiotaxis,  401 
Chest,  change  of  form  after  empy 

in  emphysema  of  the  lungs,  27£ 

examination  in  bronchiectasi«s 

and  size  in  bronchitis,  9 
Chlorate    of    potash    as    cause 

globinuria,  625 
Chlorosis,  479  ;  age  in,  494  ;  HI 

517  ;  Buuge's  hypothesis,  488  ; 

482  ;  conditions  of  life,   485  ; 

482;    diagnosis,    511;     *<feb}i 

heredity  in,  483  ;  hysterical,  6( 

logy,    492;    prognosis,     612; 

climate,   484 ;  sex  in,    483; 
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481,  497  ;  tojde  cauB««,  489;  treftlnnsnt, 

513 
Cblorosis  anil   rait  nil  •r^'iio«b,    1034  ;   *nd 

rcDal   drt»tN«)%   t>88  ;    diii4(iio>i»  from   per- 

tiiejouA  aiwuun,  5ii5  ;  iipiK!iHc  gravity  of 

bloTHj  in,  429 
Chorea,  nculc  endcx!Jin1itift  in,  862  ;  mitral 

regurKitatiou  in,  9^3  ;  speeilJe  ip^vity  of 

blood  ill,  429 
Circnlutrtry  sysU«ra,  iliseaMis  of,  389 
Oircutulory    Bysteni,    in   cldor^iHt^i,    500  ;    in 

luucocytb»'mia,  657  ;  in  |ienjiciou»  auieuia, 

&27  ;  in  phthisis,  214 
UirrlKiidia  or  iiw  liver,  il^  cauito  of  Jiacites,  678  ; 

upwifii'  gravity  of  bloml  in,  429 
Cirrhojiis,  pulmonary,  atf  Pntiumouift, chronic 

140  ;  diflgnosb  from  chronic  |ththi«lfi,  153 
Cllnifltui,  [jj  aathiuA,  304  ;  in  phtbisia,  156, 

2»3 
C'bdihing  of  flugi*!^,   in   congenital  niorbtxa 

coniis,  72:J  i  in  empyetnn,  1*64 
Cortgiilntioii  time  of  blchwil,  di*t«rmiitiitioii  of, 

451  ;  nietbotl  of  Brodie  aud  Russell,  45  J  ; 

Of  Wright,  452 
CTompiUMitioii  iu  mitral  regurgitation,  975 
**  Cofnplemfiitmy  «inphy3«iita,"  337 
Complexion  in  chlorosis,  498 
C^m\yTVA»&\m.T  balh  lor  emphvBema,  282 
Oougeiiital  ftyphilis  and   pulmotiary  tuber- 

ealosia,  313 
Congeiiita]  wry -neck,  559 
CoDfUpatioti   iti  cblurosia,  439^  499;  treat- 
men  t^  515 
Coronary  arteries,  eiDbolium  of,  899  j  throtn- 

bo»i«  of,  fiOO 
Oorouary   arterieji   in   disease  of  tbe   niyo^ 

e&nlium,  888 
Cough,   as   can  Me   of   cmphyBeina,    2tif) ;    in 

aortic    regftrgitatiuTi,    951;    in    brondai- 

ectasis^   69,    73 ;    in   chronic    |jnhnomtry 

ti]bercnlo«ifs  192  ;  treatment  of.  2M  ;  In 

plenrjfty,  350  ;  in  syphilitic  diii«js«  of  the 

Iftngit,  329 
CreaKote  treatment  for  broiichiecta«U,  84 
Cyano«is  in  congBuital  malfonnaiiou  of  tbe 

heart,  721 

Death,  enddeut  after  para^entesij  tboracia, 

377 
Deformity   of    chest  after  empyeoia,  362  ; 

treatment,  377 
Dehydration  by  diet*  In  dropsy,  690 
Dextro-cardiiu  712 
Diabetes,  aa  caiiAe  of  dropfij,  6S0 ;  specil^c 

gravity  of  blood  in,  429 
Diaphrn^m,  dIjtplALcnieiit  of.  In  pleurisy,  354 
l>iarrh(ea  and  Bciir\y,  51^*8  -  in  pbtbiwiji,  216  ; 

treatment  of,  240  ;  in  pleuriny,  351 
DiaAtolie  bhock  or  conctiMiot^  in  pericardial 

a4lbc«ion,  792 
Ditjt,  b(^A^ing  of,  on  chlorosia,  496.  517  ;  in 

astbiiiii,  305  ;  in  drop*y^  690  ;  in  infantde 

acurvy,  614,  619 ;  in  biurvy,  690,  003 


Digestlre  syidem  in  rlilnrnsiit,  499  ;  in  pur- 
pura, 574  ;  m  spk-i»ii'  amririiA,  543 

Dig i tat i?)  in  aortic  iiis>j1ie  ^ncy,  960  ;  jo 
iiiilnil  iiiiiullkttncy,  989  :  in  mitra!  ftteuo- 
sjjs,  1U32 

Dilatation  of  tcft  ventricle  aa  cauae  of  mitral 
insnlliciency,  l^yji 

Div«rtJuula  of  ihe  fMjrI'nrlhim,  729 

Dropjiy,  666  ;  liibHogmpby,  t93  ;  cardiae, 
683  ;  ca^ll«^  680  1  constituent*  of  litpiid, 
m%  ',  diabetic  673,  1S9  ;  geneml,  679  ; 
general  pathology^  666  ;  lofal,  677  ;  of 
venous  olnttr notion,  669,  674  ;  feiml,  672, 
685  ;  trcatmfnt,  689  ;  variuus  fonn.'*,  674  ; 
§ee  aUo  OBdema 

Dropsy,  and  p]euri«y,  363  ;  and  »ciirry,  598  ; 
in  Icncocytbic'iiiio,  658 ;  in  mitral  in- 
safficiency,  987  ;  Ircut*  rnt  of,  992  ;  in 
mitral  Htt^noMJa,  1 023  ;  geuuriil,  in  pt^ri- 
cardial  adhesion,  7^8 

Drags,  in  aortic  rf^fiir citation,  959 ;  in 
a&tbma,  305  ;  in  mitral  inAullicii'niry,  91*0 

DuctUH  arterio«us,  «tenusj«  at,  707  ;  prema- 
ture cloanre.  710 

Duroriez,  algii  of,  941 

"  Donty-lung  diiiease,"  «e  I^ennjocouioalB 
243 

Dysentery,  specific  gravity  of  bloo*l  in,  429 

Dyapetnia,  ax  cause  of  cbloroHit,  4^5  ;  in 
pbthiMa,  215  ;  treattnejit  of,  239 

Dyaphagia,  in  acntM  puricarditi*,  751 

Dyapncpa,   in  aortic   rL'^jri^iUtlion,   951  ;  tn 

'   iiosi"*,  fi33  ;  iu  t»runi:bii'cta>w,  73; 

ixigcd  ^-mpbyityma,  t!74  ;  in  fwri- 

..,.,     ailheaioij,     7?«7  ;    in     perniciuua 

anicniia,  5iS ;  In  phtbisiA,  198,  225; 
treatment  of,  234  ;  in  pk'urisy,  350  ;  in 
pueumocnnio^lA,  246  ;  in  pncnmotborax, 
331  ;  in  syphilitic  disease  of  th«  liiugH,  329 

Ear,  affections  of,  in  lencocytbiemia,  646 

Kctftpia  cordi.s,  712 

ElI"u*ion  in  arnte  pcHcarditiA,  740 ;  effect  on 
action  of  the  lifart,  745  ;  on  hcnrt  nud 
great  vessela,  742  ;  on  heart  couuds  766  ; 
on  neigh b"iiiTiug  (dtmctures,  745  ;  on  f>eri- 
eanlium,  741  ;  on  shape  of  chest,  768  ;  on 
the  impniae  aud  apex  Ixiat,  759  ;  mode  of 
collection,  743  ;  posiition  of  heart  in,  743 

EfTiiMous  in  pleurti«y,  jib*orptiou  of,  359  ; 
chylous,  357  ;  hromorrhagic,  357  ;  kindi 
of,  356  ;  liquid,  352  ;  purulent,  356,  365  ; 
aeroos,  349,  356 

Ktaatic  tiasue  in  Hpntnm  of  phtbiHiN,  194 

Electric  cmwent/i  of  high  prcKHyre,  injuiiai 
by,  855;  bibliography,  8tS0  ;  cRtj!«e  of 
death,  858  ;  morbid  auntomy,  859  ;  treat- 
ment, 859 

Emaciation  in  phthisis,  200.  225 ;  in 
syphilitic  diseoN*  of  the  Iwng*,  330 

EmlK)]iAm,  after  paraceiitcsia  thomci!*,  377  ; 
in  infective  endoeanlitia,  B78,  880 ;  in 
mitral     atenoeis,     1013  ;      of    coronar/ 
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arteries,   899 ;    pulmonary,    in    phtbisia, 
2U 

Emotion  as  cause  of  chlorosis,  486 

Emphysema  of  the  lungs,  263  ;  acute  vesi- 
cular, 272  ;  symptoms  of,  279  ;  biblio- 
graphy, 286 ;  diagnosis  from  pneumo- 
thorax, 383  ;  etiology,  267  ;  hypotheses, 
264  ;  in  phthisi.%  181  ;  interlobular  or 
interstitial,  285  ;  large-lunged  form,  269  ; 
diagnosis  of,  279  ;  symptoms  of,  274  ; 
lesions,  272  ;  local  or  compensatory,  271  ; 
symptoms  of,  278  ;  morbid  anatomy,  269 ; 
pathogeny,  264 ;  physical  examination, 
275  ;  prognosis,  280  ;  small-lunged  form, 
271  ;  symptoms  of,  278  ;  treatment,  280  ; 
varieties  269 

Empyema,  360  ;  diagnosis  from  bronchiec- 
tasis, 77 ;  in  advancetl  phthisis,  238  ; 
incurable,  361  ;  loculatetl,  357,  361  ; 
pulsating,  358  ;  rupture  of,  860  ;  treat- 
ment, 374 

Empyema  after  pneumonia,  124  ;  diagnosis 
from  broncho- pneumonia  in  children, 
147  ;  from  pulmonary  cirrhosis,  154  ;  in 
children,  145 

Endocarditis,  acute  simple,  860 ;  age  in, 
865^;  bibliography,  875  ;  causation,  861 
complications,  870  ;  course  and  temiina 
tion,  871  ;  diagnasis,  871  ;  foetal,  865 
idiopathic,  865 ;  physical  signs,  868 
prognosis,  873 ;  symptoms,  868  ;  treat- 
ment, 873 

Endocarditis,  fSoetal,  as  cause  of  cardiac 
malformation,  713 

Endocarditis,  infective,  876  ;  bibliography, 
885  ;  complications,  881  ;  diagnosis,  882  ; 
pathological  anatomy,  876  ;  prognosis, 
884  ;  symptoms,  878  \  tsreatment,  884  ; 
types,  878 

Enteric  fever,  diagnosis  from  infective  endo- 
carditis, 882  ;  from  pneumonia,  148 

Epintaxis  in  mitral  stenosis,  1027 

Epithelioid  lining  of  blood-vessels  in  clotting 
of  blood,  404 

"Epithelioma"  of  the  lung  in  congenital 
syphilis,  312 

Erythrocytes,  413  ;  nucleated,  415 

Ether  bronchitis,  7 

Exhaustion  as  cause  of  slow  pulse,  885 

Expectoration,  in  bronchiectasis,  78 ;  in 
large- lunged  emphysema,  274  ;  in  phthisis, 
225  ;  treatment  of,  235  ;  in  pleurisy,  350; 
in  syphilitic  disease  of  the  lungs,  830  ; 
serous,  after  paracentesis,  351,  876 

Expiration,  mechanically  aided,  in  suffoca- 
tive bronchitis,  40 

Eye,  affections  of,  in  leucocytbsemiai  QA.^^ 
660 

Faiwtino,  838 

Fatty  heart,  887,  893 

Fibrin -ferment  in  clotting  of  blood,  408 

"Fibroid  phthisis,"  153 


Fibrosis  in  phthisis  pnlmonalis. 
Films,  examination  of  blood,  41 
Fingers,  clubbing  of,  in  cirrhosia 
152  ;  in  congenital  morbus  < 
in  empyema,  864  ;  in  phtbisii 
"First    rib    sign"     in     acute 

758 
Fistula  in  ano  in  phthisis,  217 
Foramen  ovale    in  congenital  r 
of  the  heart,  699  ;  developm 
premature  closure,  710 
"  Funnel "  form  of  mitral  ttenoi 

Ganqrbnb  of  the  bronchi,  60  : 

in   scurvy,    598 ;    in    pbthi&i 

pleurisy,  362 
Garlic  in  treatment  of  broncbiec' 
Gas  of  pneumothorax,  380 
Gastric  ulcer,  specific  gravity  < 

4i9 
Gastro  -  intestinal      system      in 

anaemia,  528 
Generative  organs  in  chlorosis  * 
Geni to-urinary  system  in  cbloro 
Glands  in  phthisis,  185,  211 
Globulinuria,   paroxysmal,   and 

nuria,  631 
Gout  and  acute  endocarditis,  86 
Graves'   disease   and    chlorosis 

gnosis    from    tachycardia,    i 

insufficiency  in,  1004  ;  treatn 
Gravity,  force  of,  influence  on  h 
Gumma  in  syphilitic  disease  c 

313,  816,  819 
Gums  in  infantile  scurvy,  607 

593 

Hamatoidiv,  460 

Hematuria,  diagnosis  Anom  hspn 

622  ;  in  infantile  scurvy,  607 
Hsmocytometer,  of  Gowers,  442 

Zeiss,  444 
Hsemoglobin,   460  ;     absorption 

455  ;  clinical  examination  of, 

tion,  899 
Hflemoglobinometer,    of    Oowen 

Oliver,  482  ;  of  von  Fleiscbl, 
Hemoglobinuria,  621  ;    bibliogi 

causation,  621  ;  urine  in,  621 

626  ;  morbid  anatomy,  625  ; 

627  ;  pathology,  624  ;  specifi< 
blood  in,  429  ;  toxic,  624  ; 
683  ;  urine  in.  622 

Hemolysis,  401 ;  in  pemicio 
532 

Heemo-pericardium,  800 

Hemophilia,  548  ;  bibliogn 
diagnasis,  553 ;  etiology,  54' 
in,  549 ;  morbid  anatomy, 
dioma,  550  ;  prognosis,  553  ; 
symptoms,  549  ;  treatment,  S 

Hemoptysis  after  pazmcentesia 
bronchiectasis,  74  ;    in  lazge 
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pbyr^eiiift,  275  i  in  mitral  8tenosl«»,  1027  \ 
iu  pbthl-HLs  196  ;  frenLment  of,  2J^fl 

H»iiiori1iagL%  as  lawse  of  thloro^NW,  487  ; 
fironi  t'ltfuritlc  merubrinea,  aAt^r  parac<:;n- 
tenia ,  376  ;  in  |)eriiicioiis  auiviiiia,  52S,  f>33 

HiBntonbnge,  tniibiljejl,  in  nt?W'l>nrii  eliiMrf  u, 
550  ;  diiiguoNifi  ftoui  horuiopliiha)  553 ; 
HponUiienu'*,  itil 

HnmciTThage^  iu  infe<!tive  euilorardltiR,  881, 
883  ;  in  leiicoi  yih^t-iiiia,  646,  €a8  ■  in 
purptira,  574  ;  iu  Hplmiic  aiiii  rtiiii,  643 

Hcenirtrrhfigca  in  m?w-liorTi  tliiMrtiti,  fi56  ; 
bibUrtgraphy,  667  ;  cepbftlllIellrftt«^ma, 
656 ;  cliiiiail  feature*,  568,  560,  666  ; 
etiology,  667,  563,  566  ;  froiu  fiijiiale 
genifaK  662;  gftstro-inte«tiiiab  661; 
bsenifttoum  of  tbt  »t*sriioniiustr>id,  669  ; 
idiopitbic  cane^  560  ;  \\iin  abiloniiDal  and 
thoraeie  vi»et*ra,  660  ;  itjtracnmial,  667  ; 
moridil  aimtomy,  658,  662  ;  ftpowtuiieouA, 
660  ;  Nubctit4iu«M>ufl  eccbymoAes,  662 ; 
traumatic,  666 

Hair  ki  pktbiKis,  201 

Hfty  ffver,  286  ;  treatmeut,  307 

Hearty  aiienrj'sm  of,  89& ;  atropby  of,  901 

Heart,  bilid  afi^x,  712 

Heart,  eongi^uital  uialformiitiou  of^  697 ; 
auoniaJous  septa,  711  ;  alieHia  or  strtiosia 
of  tbe  aorta,  700  ;  bibliograpby,  726  ; 
defect**  in  supta,  698,  717  ;  «1iirerieiitial 
duignofii*,  724  ;  duration  of  life,  724  ; 
irrt^gidArities  iu  nuuilitr  aud  form  of 
valves,  710  ;  mlaplacemeuta  of  tbe  bt'art, 
712 ;  preiWAttir©  cbjimiti,  or  patent  y  of 
fa^t'i!  passages,  710  ;  tit^noAtJi  or  ntrvsiji  of 
tbt'  pnlo:nmary  artery,  703,  718  ;  symf>tom» 
ami  pbynical  Migiks  721  ;  transposition  or 
midpoftitiou  of  aorta  «ml  pulutouArj  artery, 
708,  720  :  treatment,  725 

Hearty  degeneration,  byaline,  887  ;  degeuera* 
tion,  pijzmeiitary,  RO)  ;  deterioration  ia 
cblorosk  4B7,  601  ;  d«velopmfUt.  714  ; 
dilatation  after  pleurisy,  363  ;  displace- 
ment m  phthlaL§f  207;  dbplacemeni  m 
pleurisy,  364 

Heart  dl>ii'aae  ami  pbtkUifl,  164 

Hearty  lU.sejasea  of,  695 

Heart,  fatty.  887»  889  ;  repair,  887,  890  ; 
symptoiusi  aod  alguR,  891  ;  trentmeut,  892 

Heart,  fibroid  infiltration  of,  895  ;  canses, 
895  ;  dlagnosui,  898  ;  patbology,  896  ; 
sj-^raptoma  aud  aigna,  897  ;  treatment^  999 

Heart,  functional  dtfiorflem  of,  807  ;  biblio- 
grapby,  840  ;  braflj'cnrdia,  833  ;  cardiac 
asthenia,  820  ;  irritable  beart,  821  ; 
murmurs,  816  ;  neurotic  element  in,  823  ^ 
p&lpitjitioti,  816 ;  rate,  812 ;  rbytbm, 
813;  syncope,  839;  tarhycardia,  824; 
tone,  810  ;  wealt  beart^  818 

Heart  in  aortic  regurgiljvtion,  942 ;  in 
chronic  pericarditis,  783  ;  iu  eiupbyeema 
of  the  lungs,  273  ;  in  leiicoeythinmia, 
645  ;  in  mitral  atebOsia,  1013 


HeArt,  maa5  movement'*  of,  468  ;  fdling  of, 
468  ;  ijitlufuce  of  force  of  gravity  on, 
478  ;  peripheral  resislaut*o  to,  474  ;  work 
of,  470 

Ue&rt,  mechanical  t^train  of,  841  ;  cauMtioti, 
849 ;  mu»culttr  eserrise,  844  ;  »oldier*a 
heart,  851  ;  stress  843 

Heart  prf^-nure,  iutra'auriculoi',  468  ;  intra- 
ventricular, 469 

He&rt,  valvular  dijieaMJ  of,  as  cause  of 
general  dropsy,  680  ;  vai  iouni  di^eaAea  of, 
rtd  cAUseH  of  geutiial  drojii-y,  USO 

Heait  wall,  syphilitic  itiMcase  of,  904 

Hemiplegia  iu  pleurisy,  361 

Hepatization,  cbro:  ic  lobnr,  160 ;  pneu- 
monia, stages  of,  109  ;  eite  of,  110»  132 

Heredity  in  chloroKis,  483  ;  iu  bttmopbilia, 
549  ;  in  pblliisi?*,  171 

Herpe-4  labialU  in  pnemuonia,  93,  134 

Hip  disease,  speeitic  gravity  of  blood  in 
429 

Hyaline  leucocytes,  417 

Hydatid  cyst,  diaguoi^is  from  pleurisy,  369 

Hyilraemia  a«  cauKo  of  drojMty,  689 

Hy<lrartliro9i*i  iu  scurvy,  698 

Hydrocephalus,  ch ionic,  674  ;  treatment, 
676 

Hyiiropericardiun!,  7P8;  bibliography,  806; 
clinical  history,  799  ;  titatnteut^  800 

Hydropneuuiopericardium,  802 

Hydrops  jiericardiL,  7J>S 

Hydrothorax  iu  scurvy,  598 

H  y  I  loleueoc  Y  tosis.   4  20 

Hypoplasia  in  chloro>i*i,  487 

IMFCLSE  in  pericardirtl  adhesion,  790 
Infarcts  in  acute  emdotai liitis,  870'  ;  in  in- 
fective endocarilitis,  b^W 
Infection,  septic,  ol  whole  bt>dy,  iu  pleuriiy, 

351 
Inrections  dlfleasei  as  cause  of  aortic  dlieaae, 

908 
lnt4.-rlobular  or  interstitial  empby  I'Uiu,  285 
Intel  stitiid  pueuDiouia  in  congenital  syphilis, 

312 
Intefttioal  parasites,  aniPiniaa  dne   to,  dSa- 

guo»iM  from  pernicioim  aiitc^mia,  636 
Intestinal  system  in  Icucocytbctiuia,  657 
Intestines  in  mitral   iuKulScieucy,   974  ;    ill 

phthisis.  216  ;  treatment  of,  23i> 
Intrapleural     lennion,    336  •     bibbogiapby, 
346  ;  in  empyema,  346  ;  in  pnettmothorax, 
889,  3f*0  ;  in  serous  effusion,  343 
lotralracbfal  inject  inn  ff>r  liroficbiectasiw,  83 
Iron  iu  treatment  of  chlorosis,  613 

jATJKDiri   and  hieroorrbages  In   new -bom 

chikiren,  566 
Joints,    affection   of,    in    hiEmophHia,   552 1 

treatment,  565 

KiB>'ET  discaae  oa  cause  of  dropsy,  680 
686 
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Kidneys  in  emphysema  of  the  Inngs,  274  ; 
in  leucocythsemia,  644  ;  in  mitral  in- 
Bufliciency,  974  ;  renal  lesions  in  phthisis, 
219  ;  treatment  of,  241 

LA.IIDACEOUS  disease  as  cau^  of  dropsyi  680, 

688  ;  due  to  emphysema,  364 ;  of  kidneys 

in  phthisis  219 
Laryngeal    tul)erculosis  in    phthisis^    210 ; 

treatment,  238 
Leucocytes,  401,    415 ;    in  chronic    lenco- 

cytliiL'niia,  654 ;  in  spleno-medollary  leuco- 

cyihsemia,  637 
Leu<  ocythtemia,   635  ;     acute   form,    654  ; 

bibliography,  665 ;    chronic   form,  652 ; 

conditions  of  occurrence,  648  ;  diagnosis, 

661  ;  diagnosis  from  scurvy,  601  ; 
hereditary  influences,  649  ;  introduc- 
tory, 635  ;  lymphatic  form,  639,  650 ; 
morbid  anatomy,  640  ;  nature  and  etio* 
logy,  650  ;  paih« 'logical  anatomy,  637  ; 
pathological  chemistry,  646  ;    prognosis, 

662  ;  remoter  ciuses,  6 19 ;  specific  gravity 
of  blood  in,  4*29  ;  spleno-medullary  form, 
637,  6f>0  ;  symptoms,  652  ;  the  blood, 
637  ;  treatment,  663  ;  varieties,  636 

Leucocytosis,  418  ;    diagnosis   from  leuco* 
cythsemia,  661  ;   inflammatory,  420  ;    in 
prognosis,   423  ;   in  the  new-born,  418  ; 
of  cachexia  and  of   malignant  diseases, 
421  ;     of    certain    infections,    420 ;    of 
digestion,    419  ;     of    pregnancy,    419 
pathological,    419 ;     physiological,    418 
post-hsemorrhagic,  422 ;  '*  terminal,"  422 
toxic,  420 

Leucolysis,  422 

Leukaemia,  «e«  Leucocythaemia,  635 

Liver,  in  euiphyscma  of  the  lungs,  273  ;  in 
in  recti  ve  endocarditis,  881  ;  in  leuco- 
cythsemia, 643, 657  ;  in  mitral  insufliciency, 
973  ;  in  pericardial  adhesion,  788  ;  in 
phthisis,  217  ;  in  splenic  anaemia,  543, 
545 

Lung,  collapse  of,  in  pleurisy,  362,  367  ; 
cirrhosis  of,  71  ;  hypertrophy  of,  181 

Lungs,  disease  of,  as  cause  of  general  dropsy, 
680 

Lungs,  elasticity  of,  335  ;  in  pneumonia, 
3^38  ;  in  pneumothorax,  337 

Lungs,  in  leucocythuemia,  615  ;  in  mitral 
insutliciency,  973 ;  in  mitral  stenosis,  101 1 

Lungs,  over-distension  of,  in  emphysema, 
26iJ ;  lesions  in  emphysema,  272  ;  normal 
anatomy  of  a  pulmonary  lobule,  268 

LungH,  tubercle  of,  in  pleurisy,  348,  362 

Lyniphadenonia,  diagnosis  from  leuco- 
cji.haimia,  661  ;  specitic  gravity  of  blood 
in,  429 

Lymphteinia,  635 

Lymphatic  glands  in   leucocythsemia,  642, 
655 
Lymphatic  pump,"  the,  343 

Lymphocytes,  417 


Lymphocythaeroia,  636 
Lyniphodermia  pemicioaa  in  lea< 
659 

Macroctthjkmia,  414 

Malarial  fever  and  asthma,  294 

Malignant  tumour    of   the    lan£ 

from  pleurisy,  369. 
Marriage  and  pbthisia,  229 
Marrow  of  bone  in  leuf-ocythieiiiij 
in  pernicious  anaemia,  531,  63; 
Mediastinitis,  chronic,  783 
Mediastino-pericarUitid,     747  ; 

783 
Mediastinum,   displacement  of, 

353 
Megaloblasts,  415 
Melena  neonatorura,  561  ;  spoii 
**  Mehdgia  "  in  phthisis.  221 
Meningitis  in  phthisis,  221 
Menstruation  in  phthisis  161,  2 
Mesentery,  retraction  of^  in  phth 
Mesocardia,  712 
Microcythiemia,  414 
Milk-spots,  729,  746 
Mitral    instiflicifncy,     968  ;      "bi 
1006  ;  clinical  groups  of,  983 
of  degree,  980 ;  from  anaemii 
chorea,    993 ;     in    Graves*     c 
allied  aRVHstions,  1004  ;    morbi 
968  ;   due  to  dilatation  of  lei 
995 ;       from      rheumatic      e 
968,    983;     treatment,    986, 
1003 
Mitral   stenosis,   1007  ;    age   in, 
cause  of  dropsy,  683  ;  due  to  r 
1025  ;  in  chronic  renal  disease  < 
sclerosis,  1035  ;  associated  wit 
of  nutrition,  1084  ;    with  nen 
tomsl032;  bibliography,   lo:i 
graphic  evidence,   1021  ;    clini 
1025  ;  diagnosis  and  signs,  101 
anatomy,    1007  ;    sex     in.     Id 
difliculties  in  diagnosis,  1024  ; 
graphic  evidence,  1023  ;  treat r 
1035,    1037 ;    working    of  the 
1013 
Mitral  valve,  diseases  of,  968  ;  bil 
1006,  1038  ;  insufficiency,  968 
1007 
Mitral    valve,    rupture    of^    pro< 

sutticiency.  969 
Moisture,  influence  on  phthisis,  1; 
Morbus  cseruleus,  697,  721 
Murmurs  in   chlorosU,    cansatioi 
aortic,  506  ;   apical,  506  ;    can 
503  ;  pericardial,  755  ;    pulmoi 
figs.,  505  ;  venous,  601 
Muscular  aRectious  in  chlorals,  4 
Muscular  effort  as  cause  of  emphy: 

lungs,  265 
Muscular  exercise   in   treatment 
insufficiency,  99S 
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Muscular  strain  as  cause  of  aortic  disease, 
912 

Muscubr  system  iu  mechanical  strain  of  the 
heart,  846 

Myelapmi  I,  636 

Mjelocytes,  417 

Myocarditis  in  acute  endocarrlitis,  870 

Myocarditis,  inter»titinl,  895,  903  ;  )uiren- 
chyniatous,  904  ;  punileut,  904  ;  syphi- 
litic 904 

Myocardium,  diseases  of,  885  ;  bibliography, 
906  ;  chunees  in,  in  mitral  regurgitation, 
975  ;  cloudy  swelling,  887  ;  growths, 
906  ;  impairment,  arising  from  functional 
strain,  901  ;  duo  to  senile  changes,  901  ; 
of  inflammatory  origin,  903  ;  parasites, 
906  ;  secondary  to  altered  bloo<l-supply, 
888  ;  secondary  to  general  blood  condi- 
tions, 886  ;  tumours,  906 

Myomalacia  cordis  in  leiicocytheemia,  645 

Myzoedema,  specilic  gravity  of  blood  in,  429 

Nephritis,  in  pleurisy,  363  ;  specific  gravity 

of  blootl  in,  429 
Nervo-niuscular  system  in  chlorosis,  510 
Nervous  shock  as  cause   of  aortic  disease, 

914 
Nervous  system,  in  acute  pericarditis,  752  ; 

in  aortic   regurgitation,   950 ;     iu   leuco- 

cythiemia,  660  ;  iu  mitral  stenosis,  1032  ; 

in  pernicious  anaemia,  529  ;   iu  phthisis, 

221  ;   treatment  of,  241  ;    in  pneumonia, 

96 
Neuralgias  in  chlorosis,  610 
New-boru  children,  hsemorrhagic  disease  of, 

560 
Night-blindnesi  in  scurvy,  596 
**Numiiiul'ir  sputum"  in  phthisis,  193 
Nutrition  iu  aortic  regurgitation,  951 

Occupation  in  treatment  of  phthisis,  229 
(Edema,    in   chloro!>iH,   508 ;    in  pernicious 

anaemia,  526  ;  ut  also  Dropsy,  666 
Oligiemia,  483 
Oligocythaimia,  414  ;  in  pernicious  anaemia, 

527 
Optic  neuritis  in  chlorosis,  510 
Osseous  system  in  ]>hthisis,  221 
OxyhtTuioglobin,  absorption  spectra  of,  455 
Oxyphil  leucocytes,  416 

Pain,  in  acute  pericarditis,  748  ;  in  aortic 
regurgitation,  949 ;  in  aortic  stenosis, 
933 ;  in  ]iericardial  adhesion,  787 ;  in 
pleurisy,  350 

Palpitation  in  i^ericardial  adhesion,  787 

Paracentesis  in  jdcurisy,  372 ;  dangers  of, 
376 ;  in  pneumothorax,  385  ;  pericardii, 
775 

Parasites  of  the  myocardium,  906 

Peliosis  rheumatica,  677 

Peribronchitis,  1 

Pericardial  adhesions  and  thickening,  780 ; 


oxo-pericardial,    782  ;     {icricardial.    780  ; 

fibrosis,  781 
Pericardial  effusion,  chronic,  779 
Pericardial  friction,  764 
Pericardial  murmur  or  friction  sound,  756  ; 

tests  for,  756 
Pericarditis,   at'ute    fibrinous   and    scro-fib- 

riuous,  732  ;  absorption,  746  ;  ailhesions, 

747  ;  age  and  sex  in  rheumatic,  733 ; 
associated  with  miscellaneous  general 
diseases  and  blood-states,  737  ;  associated 
with  new  growths,  737  ;  bacteriology, 
738  ;  bibliography,  806  ;  clinical  histoiy, 

748  ;  course  and  termination,  769  ;  dia- 
gnosis, 770  :  discussion  of  symptoms,  748 ; 
disorders  of  caniiac  action  in,  760  ;  dry 
form,  740  ;  efi'octs  of  change  of  posture, 
767  ;  etiology  and  pathology,  732  ;  from 
exhaustion  or  irritation,  736 ;  morbid 
anatomy,  738  ;  physical  signs,  763  ;  pro- 
gnosis, 772  ;  renal,  735  ;  rheumatic,  732  ; 
secondary  to  cardiac  or  aortic  disease, 
737  ;  septic,  737  ;  signs  connected  with 
neighbouring  structures,  766 ;  rigi^s  in 
stage  of  effusion,  7r<7  ;  stage  of  absoi-ption, 
768 ;  stages,  738 ;  traumatic  and  per- 
forative, 736  ;  treatment,  773 

Pericarditis,  in  pleurisy,  363 ;  in  scurvy, 
698 ;  in  acute  endocarditis,  870 ;  in 
phthisis,  214 

Pericanli.is,  chronic,  779  ;  anatomical  char- 
acters and  ellects,  781  ;  bibliography, 
806  ;  clinical  history,  786 ;  diagnosis, 
796  ;  etiology,  780  ;  physical  signs,  789  ; 
prognosis,  797  ;  treatment,  797 

Pericarditis,  ftuppurative,  776  ;  anatomical 
characters,  777 ;  clinical  historj',  778 ; 
etiology  and  i>athology,  776  ;  treatment, 
779 

Pericardium,  ailherent,  780  ;  blood  in,  800  ; 
carcinoma  of,  805  ;  deficiency  of,  713, 
729  ;  diseases  of,  726  ;  dropsy  of,  798  ; 
gas  in,  801  ;  hydatids  of,  805  ;  morbid 
growths,  804  ;  tubercle,  804 

Pericardium,  parasites  of,  804  ;  bibliography, 
806  ;  tre^itmeut,  805 

Pericardium,  the  normal,  726 ;  acute  in- 
flammation of,  732  ;  calcareous  deposit  in, 
731  ;  congenital  defect  in,  729  ;  foreign 
bo<lies  in,  731  ;  morbid  conditions,  728  ; 
stretching  or  distension,  729 

Peri -endocarditis,  733 

Peripneumonia  notha,  1,  16 

Peritonitis  acute,  in  leucocythapmia,  657  ; 
in  pleurisy,  363 ;  tuberculous,  specific 
gravity  of  blood  in,  429 

Petechia)  in  purpura,  685 

Phlebitis  in  chlorosis,  509 

Pliosphaturia  in  phthisis,  220 

Phthisis  pulmonalis,  166 ;  age  in,  160 ; 
anomalous  localisation  of  physical  signs, 
208  ;  bibliography,  242  ;  com]>lications, 
210  ;  contagion,  170  ;   course,  222  ;  dia- 
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gnosis,  209 ;  diagnosis  from  bronchiectasis, 
77  ;  emphysematous  form,  207  ;  etiology, 
156  ;  heredity  in,  171  ;  histogenesis,  179  ; 
house  infection  in,  169  ;  infection,  165  ; 
irregular  forms,  207  ;  laryngeal  form, 
209  ;  mode  of  extension,  183  ;  patho- 
logical anatomy,  175  ;  physical  diagnosis, 
202  ;  pleuritic  form,  207 ;  prognosis, 
224  ;  sex  in  (tables),  160,  170  ;  socio- 
logical causes,  158  ;  symptomatology, 
186  ;  treatment,  228 

Physiognomy,  characteristic  of  emphysema 
of  the  lungs,  275 

Pigmentation,  in  phthisis,  181  ;  in  pneumo- 
coniosis, 247 

Pityriasis  tabescentium  in  phthisis,  201 

Plasma,  specific  gravity  of,  428 

Pleura,  diseases  o^  333 ;  perforation  in 
phthisis,  212 

Pleural  abscess,  357 

Pleural  cavity,  inflammatory  effusion  in,  and 
scurvy,  598  ;  tension  in,  33.> 

Pleurisy,    346  ;   age  and  sex  in,  347  ;    as- 
sociated diseases,  362  ;  bacteriology,  347 
bibliography,   377  ;    course  and  termina- 
tion, 359  ;  diagnosis,  367  ;  etiology,  347 
latent,  349,  352  ;  morbid  anatomy,  364 
pathogeny,  365  ;    prognosis,  371  ;    signs, 
352  ;    sudden  death  in,  371  ;    symptoms, 
349  ;  treatment,  372 ;  with  and  without 
effusion,  352 

Pleurisy  in  phthisis,  185,  213;  treatment 
of,  237  ;  in  acute  endocarditis,  870 

Pleuro-bronchitis,  acute,  25 

Pleuro-pericarditis,  747 

Pleuro-pneumonic  fibrosis,  influence  of,  on 
bronchiectasis,  71 

Plumbism,  chronic,  specific  gravity  of  blood 
in,  429 

Pneumoconiosis,  242 ;  bibliography,  256  ; 
diagnosis,  253 ;  pathology,  246 ;  pro- 
gnosis and  treatment,  255  ;  symptoms, 
245 

Pneumomycosi««,  257 

Pneumonia,  91  ;  age  in,  118,  130,  138 ; 
anatomical  events.  111  ;  bacteriology, 
112  ;  bibliography,  140  ;  clinical  course, 
94  ;  clinical  varieties,  108  ;  complications 
and  sequels,  105,  119,  134;  diagnosis, 
103  ;  distribution  and  local  prevalence, 
117  ;  duration,  185  ;  etiology,  116  ;  his- 
tology, 109  ;  history,  92,  119  ;  morbid 
anatomy,  109  ;  mortality,  135  ;  onset,  92, 
131  ;  pathology,  114  ;  physical  signs,  97, 
133;  prognosis,  117;  sex  in,  117,  130  ; 
statistics  of  cases,  130 ;  statistics  of 
double  pneumonia,  132  ;  termination,  96  ; 
treatment,  119 

Pneumonia,  acute,  in  pulmonary  tuber- 
culosis, 180,  213 

Pneumonia  in  scurvy,  598  ;  in  acute  endo- 
carditis, 870 

Pneumonia,  catarrhal,  140  ;  anatomy,  141  ; 


bibliography,     155  ;     clinical 
142  ;  course,  complicatiuua,  an 
145  ;  diagnosis,  146  ;  treatnie 

Pneumonia,  chronic,  149  ;  b 
155  ;  diagnosis,  153  ;  influen< 
chiectasis,  70 ;  morbid  anat 
prognosis,  154 ;  symptoms,  ] 
ment,  154 

Pneumonia,  secondary,  107 

Pneumonia,  white,  in  congenita 
312 

Pneumonoconiosis,  242  ;  as  cause 
159 

Pneumopericardium,  801  ;  bi 
806  ;  diagnosis,  803  ;  physical 
treatment,  804 

Pneumothorax,  878 ;  bibliograj 
diagnosis,  388  ;  etiology,  378  ; 
and  morbid  anatomy,  379  ;  ph^ 
381 ;  prognosis,  384  ;  proph\  ] 
symptoms,  381  ;  treatment^  38 

Pneumothorax,  after  fiaracent* 
diagnosis  from  emphysema  of 
279  ;  in  phthijus,  185,  211  ;  tn 
238 

Pneumothorax,  elasticity  of  Inng 
inspiratory   and    expiratory    p 
341  ;  intrapleural  teusiou  in, 
with  pleural  effusion,  362 

Poikilocytosis,  415  ;  in  spleno 
leucocythsemia,  639 

Poiseuille's  "law"  in  relation 
pressure,  475 

Portal  thrombosis  as  cause  of  asci 

Pregnancy  in  phthisis,  162,  220 

Pressure,  intrapleural,  see  I 
tension,  335 

Pseudo-tuberculosis,  258 

Psoriasis  and  asthma,  291 

Pulmonary  artery,  atresia  or  obli 
704  ;  irregularities  in  number  s 
valves,  710;  stenosis,  70:5,  71 
at  conus  arteriosus,  706  ;  s 
valves,  706  ;  stenosis  of  the  t; 
transposition  or  mal(x>sition,  7( 

Pulmonary  cavities  in  phthisis,  \i 

Pulmonary  congestion,  acute,  104 

Pulmonary  gangrene,  diagnosis  J 
chiectasis,  77 

Pulmonary  tissue  in  hroDcliiectasi 

"  Pulmonary  tone,"  338 

Pulmonary  tympanites,  338 

Pulse,  anacrotic  and  bisferiens, 
stenosis,  930 

Pulse  in  acute  pericarditis,  750 
regurgitation,  936  ;  retanlatio 
965 ;  in  mitral  insufficiency, 
phthisis,  201,  225 

Pulse  in  functional  disorders  of 
811  ;  hysterical  slow,  835  ;  iu  ] 
818  ;  in  tachycardia,  830  ;  ic 
814  ;  in  weak  heart,  819  ;  slow 
833 
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PuUtti  piirftdoxus,   7&0  ;  in  ^joricanlU]   ad- 

Piiii'ituri*,  exploratorf,  as  means  of  diagnoak 
ill  pleural  fcffufiloii,  355 

Ftarpurm,  56  S  ;  iige  and  sex  in,  573  ;  bfblio- 
^rnpfay,  5S5  ;  claxsificatJonct,  574  ;  iliag- 
MCMtK,  582  ;  cUagnofliti  from  luueiK-ytJisBiiiiji, 
662  ;  itiagnottLi  from  itcurvy,  600  ;  eiiology 
and  pathology,  568  ;  Ueiiocli*^  h^\  \ 
icntic,  5  SO  ;  neurotic,  l>75  (fio/«)  ;  pt>teohu<3, 
585  ;  prolmble  caium^  571  ;  prognoAui, 
583  ;  purpura  tiirmorrhagica,  575  ;  pur- 
pura  rljeumatUa,  577  ;  pi^rjuim  simplex, 
575  ;  :i«yiEiptuit]s,  573  ;  Lrvalment,  584 

Pyo|wrkivrilimn»  776 

F y rt pne  m 1 1 1  opericard i  u rn,  802 

FyripiiDiimoithorax  subphreitictu,  dia^osLa 
I'rom  piicuniothoraic,  384 

Pyrexia  io  infective  endoenrditis,  SS3  ;  in 
'plitliiHjft,  198,  224  ;  trt-atuKut  of,  2<*4  ;  in 
pkuri^y^  349  ;  la  purpura,  574,  577 

QtTiNiTTB  OS  canae  of  hiemoglobtntiria,  625 

Racb,  Influence  on  pbthiaij!,  158 

Kaynand  H  diiitiOM  and  hopmoglobiuurlar  622 

Reil  corpuscle*,  399,  413;  uncltatid,  415  ; 

in  apleno-medtiVlarj  Icncocytlifliiiiia,  63^ 
Regurgitation,  aortic,  936  ;  diagnosis,   S»52  ; 

htrart     sounds,      943  ;   proguoKUi,      953  ; 

**  pulmnunry, "  945  ;  synipLomB  and  iiJ^ufli 

936-  treatment,  957 
[lej^ur;,{itAtion,  rnitra],  conaeqnences  of,  975  ; 

diagtiOHii^^  976  ;  in  chorcia,  998  \  meohau- 

i«m  af,  974 
Henal  diseaaei,  cLrouic,  and  mitral  stenoaia, 

10^5 
Renal  ttibercn1o«b  in  pbthlRia,  219 
Reproductive  iyatcrn  in  lencncytlut?mia,  660 
ReNpimtian  ami  the  atmoi^ph(*re  in  infatitile 

hronchitja,  47  ;  in  muscular  exercijM^,  847  ; 

"  uf  tin?  tUsues,"  398 
HeHpirntory   movements   in   perleardial   ad- 

li&«iion,  794 
IjeJtpiratory  orgnns,  in  acute  renal  drojjsyj 

687  ;  in  gent^rnl  dro|)«y»  681 
lieflpiratory   oscill&tiocT    335 ;  in    pnenmo- 

tliorax,  341  ;  in  eerouii  efTusion,  345 
Heiipiratory  prussures  in  rnecliautcal  strain 

of  the  Ijeart,  848 
RespiratH>ry   system    in    acute    pe near*! i tin, 

751,   764  ;  in  aortic   regurgitation,  951 ; 

in  lL'Ucocythiraii&,  657 
Itvttna  in  infectivu  endocarditis,  881,  883  ; 

in  l^ncfKytbjvmia,  660 
Ilotiuitb  leucnmica  in  lencocythasraia,  646 
Khenmatltm,    ■cute    cndoc&rditia   in,    861  ; 

acute,  as  came  of  aortic  disease,  908 

"8cx)RBtmc  anremU.**  688 

Scurvy,  586  ;  bibliography,  603  ;  compliea- 
tiona,  598 ;  diagnosis,  600  ;  dlHtributton, 
586 ;  etiology,  587  \  gtueral  |i«tbology, 
VOU  V 


569 ;   patbologtcal    attatomy,    598  -    pre- 
tention, 602  ;  prognosin,  tiOl  ;  symptoinii, 

592  ;  treatment,  603 
Scurvy,   infantile,   604  ;  bibliograjjby,  620  ; 

course,  610  ;  diagwoHiK,  616;  etiology  nud 

general    patbology^    613  ;    history,    004  ; 

morbid    anatomy,    611  ;   prognoai*^    617  ; 

symptoma,  605  ;  treatment,  618 
8«ptfl,  cardiac  ;  auncutar,  Ab«u;iicfl  of,  698  ; 

defect*  in,  699,  717  ;  development  of,  715; 

ventricular,  absence   of,  698  ;  dtteL-ta  iu, 

mS^,  700,  717;  development  of,  716 
Septic  and  pya&mic  infection,  diagnosis  firom 

infective  endoc'tirditift,  882 
Shock,  spec i tic  gravity  of  blood  in,  430 
Siderosis,  248 
Silicosis,  248 
Sinus   of  Vnlsalvii,  anenryRm  of;  diagnosis 

fro  in  itinipk  aortic  regtirgitation,  940 
Skin  in   infaiitilc  bronchitia,  48  ;  in  leuco« 

cythiemia,  659  ;  in  pbtbisi^,  201 
Skodoic  resonance,  338 
Sniscdng,  paroxysmal,  in  aiithma,  289 
Soldier's    heart,    851  ;    bii>liography,    856 ; 

progiiOMis,   854  ;  Mytoptoms   and   physical 

signs,  853 
Spectroscopic  examination   of   blood,    454  ; 

metliocl,  455 
Spbygmograpbic  tigns   in   aortic  reguipta- 

tiou,  952 
Spleen   in  infective  endooanlitia,    881  ;    in 

leucocythiemia,  640,  651,  655  ;  in  mitral 

insufficiency;  974  ;  in  pericardial  ndlifnion, 

788  ;  in  pbtbisia.  217  ;  in  splenic  anemia, 

543.  545 
Splensmia,  636 
Splenamegmlie  primitive,  5S9 
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95.  134 
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974 
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quired,  31 5  ;  bibliography,  332  ;  changes 
in  bronchial  glands  and  lymphatics  of  the 
lung,  321  ;  differentiation  from  tuber- 
culosis, 328 ;  fibroid  induration,  320 ; 
hereditary  syphilis,  311 ;  lobular  or  broncho- 
pneumonia, 319  ;  morbid  anatomy,  311, 
316  ;  pathology,  316 ;  physical  signs,  330 ; 
prognosis,  331  ;  symptoms,  829  ;  treat- 
ment, 332 
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631  ;  in  ))ernicious  annmia,  526 ;  in 
phthisis,  198,  225;  in  pleurisy,  349;  in 
pneumonia,  94,  184;  in  splenic  amemia, 
544 

Thoracic  walls  in  pericardial  adhesion,  791 

Thorax  in  bronchitis,  9 
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Truncus  arteriosus,  development  of,  716 

Tubercle  bacillus,  in  sputum  of  phthisis,  194, 
225  ;  inoculation  with,  166  ;  invasion  of 


lungs  by,    175 ;     mode    of 

process,  183  ;  mode  of  grow 
Tuberculin  in  treatment  of  ph 
Tuberculosis,  acute  endocardil 

mitral  stenosis,  1012 
Tuberculosis   of  the    lungs,    c 

lobular  pneumonia,  146 
Tuberculosis  of  the  kidney,  s 

of  blood  in,  429 
Tuberculosis,    pulmonary,     li 

phthisis  pulmonalis,    156  ; 

acute  miliary,    190  ;    trom 

form,  188  ;   inherited,    178 

monic  form,  186 
Tuberculosis,  pulmonary,  chr 

pectoration,   193  ;    microliei 

of  invasion,  192  ;  syfiiptouu 
Tuberculous  phthisis,  diagnosis 

368 
Tumours  of  the  myocardium,  I 
T3rphoid  fever,  Widal-Griiubai 

diagnosis  of,  458 

Ulcioution,  intestinal,  in  phi 

Ulceration  of  cardiac  valres,  9 

Ursmia,  specific  gravity  of  blc 

Urine,  in  chlorosis,    491,    51C 

endocarditis,    881  ;     in    ha 

622  ;  leucocythseniia,   659  ; 

adhesion,  788  ;  in  pemicioni 

in  pneumonia,  94  ;  in  scorv 

Urogenital  system  in  phthisis, 

VEnrs  in  adherent  pericardinn 
Ventricle,  left,  in  mitral  refli 

in  mitral  stenosis,  1010  ;  til 
Vomicae,   signs   of,  in    phthis; 

diagnosis  from  pneamothora 
Vomiting  in  pleurisy,  351 

Washhio  out  the  pleura,  dang 

Ztmotic  fevers,  acute  endocan 


BNB  OF  VOL.  y 


Works  on  Medical  Science  and 
Cognate  Subjects. 


PUBLISHED   BY 


THE  MACMILLAN  COMPANY. 


ANDERSON  (J.  W.).  —Lectures  on  Medical  Nursing.     i6mo.     75  cents. 
Essentials  of  Physical  Diagnosis  of  the  Chest  and  Abdomen.    75  cents. 

"  Dr.  Anderson  has  written  in  a  style  as  compact  as  possible,  with  a  view  to  the  economy  of  time, 
yet  has  satisfactorily  covered  his  subject."  —  A''.  K.  Times. 

BALFOUR.  — The  Senile  Heart.  Its  Symptoms,  Sequels,  and  Treatment.  By 
Gkorge  William  Balfour,  M.D.     i2mo.     Clotn.    $1.50. 

*'  Cleverly  written  in  a  thoroughly  interesting  and  practical  style."  —  American  Medico-Surgi- 
cal Bulletin. 

"  A  very  clearly  expressed  and  readable  treatise  upon  a  subject  of  great  interest  and  importance. 
We  can  heartily  commend  this  work  as  a  valuable  contribution  to  the  literature  of  old  age."  —  Medi- 
cal Record. 

BALLANCE  (C.  A.)  and  EDMUNDS  (W.).  — A  Treatise  on  the  Ligation 
of  the  Oreat  Arteries  in  Continuity.  With  Illustrations.  Royal  8vo. 
$4.00. 

"  Thi«  book  will  become  a  classic.  It  is  on  a  timely  and  important  subject,  and  is  the  fruit  ol 
deep  and  thorough  rescatch."  —  Medical  and  Surgical  Journal. 

BARWELL  (R.).  — Lateral  Curvature  of  the  Spine.    $1.75. 

BICKERTON  (T.  H.)— On  Colour-blindness.  Illustrated.  Nature  Series. 
{In  the  press.) 

BL7TH  (A.  W.).  — A  Manual  c    Public  Health.    8vo.    I5.25. 
Lectures  on  Sanitary  Law.    8vo.    $2.50. 

BRODIE.— Dissections  Elustrated.  A  Graphic  Handbook  for  Students  of 
Human  Anatomy.  By  C.  Gordon  Brodie,  F.R.C.S.,  Senior  Demonstrator 
of  Anatomy,  Middlesex  Hospital  Medical  School ;  Assistant  Surgeon,  North- 
west London  Hospital.  With  plates  drawn  and  lithographed  by  Percy 
HlGHLEY.     Complete  in  one  volume.    ^9.00. 


AND   CONNECTED  SUBJECTS, 


ECCLXIS.  —  Sciatica.    A  Record  of  Ginical  Observations  on  the  Causes,  Nature, 
and  Treatment  of  Sixty-eight  Cases.     By  A.  Symons  Eccles.     $i.oo. 

"  The  generally  accepted  views  touching  the  origin,  symptoms,  and  treatment  of  sciatica,  are 
lucidly  presented  in  this  brief  record  of  personal  observations.  The  author  does  not  aim  to  furnish  an 
elaborate  monograph  on  the  subject.  As  a  clinical  contribution  to  sciatica  the  little  book  will  be  read 
with  interest."  —  Medical  Record. 

The  Practice  of  Massage :  Its  Physiological  Effects  cmd  Therapeutic 
Uses.  By  A.  Symons  Ecclks,  M.B.  Aberd.,  Member  Royal  College  Sur- 
geons, England;  Fellow  Royal  Medical  and  Chirurgical  Society,  London; 
Member  Neurological  Society,  London;   etc.    8vo.    $2.50. 

FATHER.  —  On  the  Preservation  of  Health  in  India.     By  Sir  J.  Fayrkr, 
K.C.S.I.,  M.D  ,  F.R.S.     i8mo.     35  cents. 

FEARNLEY'  (W.). — A  Course  of  Elementary  Practical  EUstology.  I2.00. 

FTTZQERALD  (C.  E.). — Lectures  on  Physiology,  Hygiene,  etc.    With 

Illustrations  and  Diagrams.     75  cents. 

FLUCKIQER  (F.  A.)  and  HANBURT  (D.).  — Pharmacographia.     Second 
Edition,  revised.     8vo.    ^5.00. 

FOSTER.  — A  Text-Book  of  Physiology.    By  Michael  Fostkr,  M.A.,  M.D , 
LL.D.,  F.R.S.,  Professor  of  Physiology  in  the  University  of  Cambridge,  and 
Fellow  of  Trinity  College,  Cambridge.     8vo.     With  Illustrations.     .Sixth  Edi- 
tion, largely  revised. 
Part      I.    Blood ;  the  Tissues  of  Movement ;  the  Vascular  Mechan- 
ism.   $2.60. 
Part    n.    The  Tissues  of  Chemical  Action;  Nutrition.    $2.60.    </m 

the  press,) 
Part  HI.    The  Central  Nervous  System.     ^1.75. 
Part  IV.    The  Central  Nervous  System  {concluded)  ;    The  Tissues 

and  Mechanisms  of  Reproduction.    ^2.00. 
Part    V.     (Appendix)  The  Chemical  Basis  of  the  Animal  Body.    By 
A.  Sheridan  Lea,  M..^.,  Sc.D.,  F.R.S.    ^1.75. 

'*  The  present  edition  is  more  than  largely  revised.  Much  of  it  is  re-written,  and  it  is  brought 
quite  abreast  with  the  latest  wave  of  progress  of  physiological  science.  A  chief  merit  of  this  work  is 
its  judicial  temper,  a  strict  sifting  of  fact  from  fiction,  the  discouragement  of  conclusions  based  on 
inadequate  data,  and  small  liking  shown  toward  fanciful  though  fascinating  hypotheses,  and  the 
avowal  that  to  many  questions,  and  some  of  foremost  interest  and  moment,  no  satisfying  answers  can 
yet  be  given."  —  AV»»  England  Medical  yournal. 

'*  It  is  in  all  respects  an  ideal  text-book.  It  is  only  the  physiologist,  who  has  devoted  time  to  the 
study  of  some  branch  of  the  great  science,  who  can  read  between  the  lines  of  this  wonderfully  general- 
ized account,  and  can  see  upon  what  an  intimate  and  extensive  knowledge  these  generalizations  are 
founded.  It  is  only  the  teacher  who  can  appreciate  the  judicial  balancing  of  evidence  and  the  power 
of  presenting  the  conclusions  in  such  clear  and  lucid  forms.  But  by  every  one  the  rare  modesty  of  the 
author  in  keeping  the  element  of  self  so  entirely  in  the  background  must  be  appreciated.  Reviewing 
this  volume  as  a  whole,  we  are  justified  in  saying  that  it  is  the  only  thoroughly  good  text-book  of 
physiology  in  the  English  language,  and  that  it  is  probably  the  best  text-book  in  any  language."  — 
Edinburgh  Medical  yournal. 

"  From  its  first  issue  as  a  single  octavo  volume  of  moderate  size,  in  1876,  it  has  so  grown  that 
each  of  the  five  Parts  is,  in  thu  sixth  edition,  nearly  as  large  as  the  entire  original  work.  From  the 
beginning  it  was  regarded  as  a  masterpiece,  and  at  once  took  a  prominent  place  among  text-books  of 
physiology.  .  .  .  If  one  seeks  for  the  reason  of  the  high  estimate  in  which  this  work  is  held  on  both 
sides  of  the  Atlantic,  by  the  most  advanced  students  as  well  as  by  general  readers,  it  may  be  found  in 
the  beauty  and  simplicity  of  the  style,  in  the  lack  of  personal  prejudice  on  the  part  of  the  author*  in 


WORKS   ON  THE  MEDICAL  SCIENCES 


his  thorough  familiarity  with  the  progress  of  physiological  knowledge,  and  in  the  rare  juc 
which  purely  hypothetical  ideas  and  those  founded  on  sufficient  evidence  are  discrimii 
work  is  therefore  a  most  admirable  guide  to  physiological  progress  as  well  as  general  p 
knowledge." — The  Nation, 

FOSTER.  —  Text-Book    of    Physiology.      In    one   volume.      By 
Foster,  M.A.,  M.D.,  etc.,  etc.     Abridged  and  revised  from  the  Sixl 
of  the  Author's  larger  Work  published  in  five  octavo  volumes.      8v< 
$5.00;  Sheep,  ^5.50. 

This  new  Edition  will  contain  all  the  Illustrations  included  in  the  larger  work,  and 
lished  in  one  octavo  volume  of  about  1000  pages.  It  will  contain  all  of  the  author's  nior 
additions  to  the  complete  work,  and  be  like  the  sixth  edition  of  that  copyrighted  in  this  co< 


(F.  M.).  — Practical  Bmbryoloe 


FOSTER  (M.)  and  BALFOUR 

Illustrations.     ^2.60. 

"  A  book  especially  adapted  to  the  needs  of  medical  students,  who  will  find  in  it  all 
essential  for  them  to  know  in  the  elements  of  vertebrate  embryology."  —  Academy. 

FOSTER  (M.)  and  LANQLE7  (J.  N.).  — A  Course  of  Elementa 

tical  Physiology.     Fifth  Edition,  enlarged.     $2.00. 

"  This  work  will  prove  of  great  value  to  the  teacher  of  physiology,  as  an  aid  to  the 
of  an  eminently  practical  course  of  lectures  and  demonstrations  of  elementary  experinn 
ology.  Its  chief  utility,  however,  will  be  to  the  intelligent  student,  who,  armed  with  a  di&j 
a  microscope,  and  the  book,  will  be  enabled  to  pass  his  summer  vacation  in  a  manner  at  01 
ing  and  profitable."  —  Medical  Record. 

FOSTER  (.M.)  and  SHORE  (L.  E.).  —.  Elementary   Physlolosy. 

Illustrated.     75  cents. 

"  It  is  a  veritable  multHm  in  parvo^  and  will  be  fully  appreciated  by  those  for 
intended."  —  Ataerican  Medico-Surgical  Bulletin. 

"  Nothing  at  once  so  scientific  and  so  simple  has  appeared  on  the  subject.  It  is  u 
commended  as  a  text-book  for  secondary  schools."—  The  Educational  Review. 

Q ALTON.  — Healthy  Hospitals.     Observations  on  some  points  connc 

Hospital  Construction.    With  Illustrations.     By  SiR  Douglas  Galto 

F.R.S.    $2.75. 

"  This  is  a  valuable  contribution  to  the  literature  of  a  most  important  subject.  The  > 
engineering  circles  of  Sir  Douglas  Gallon  would  alone  determine  its  merit.  After  a  brief  i 
into  the  origin  of  hospitals,  he  defines  them  as  places  *  not  only  for  the  reception  and  cure 
poor  .  .  .  but  also  as  technical  schools  in  which  the  medical  student  must  learn  his  profes 
experimental  workshops  in  which  the  matured  physician  or  surgeon  carries  on  scientific  res< 
While  the  subject-matter  is  largely  technical,  it  is  presented  in  a  clear  style,  and  its  meat 
to  any  intelligent  person.  We  commend  Sir  Douglas  Gallon's  book  to  all  builders  of  h 
Medical  Record. 

OAMQEE.  — A  Text-book  of  the  Physiological  Chemistry  of  i 
mal  Body.  Including  an  Account  of  the  Chemical  Changes  oc< 
Disease.     By  Arthur  Gamgee,  M.D.,  F.R.S.    8vo. 

Vol.    I.    The  Proteids.    $4.50. 

Vol.  II.  The  Physiological  Chemistry  of  Digestion.  With  twc 
lithographic  Charts  by  Spillon  and  Wilkinson.    $4.50. 

OILLIES.  —  The  Theory  and  Practice  of   Comiter-initation. 

Cameron  Gillies,  M.D.    8vo.    ^2.50. 

aOODFELLOW(J.).— The  Dietetic  Value  of  Bread.    ^1.50. 

GRESTVELL  (D.  A.).  — A  Contribution  to  the  Natural  History 
latina.     8vo.    $2.5a 


AND  CONNECTED  SUBJECTS. 


ORIFFITH8  (W.  H.). — Lessons  on  Prescriptions.     i8mo.    $i.oo. 

HAMILTON    (D.   J.).  —  A   83rstematic    and    Practical   Text-book   of 

Pathology. 
Vol.   L    Technical.    General  Pathological  Processes.    Diseases  of 

Special  Organs.    8vo.    ^$6.25. 
Vol.  n.    Diseases  of  Special  Organs  {continued).     Bacteriology,  etc. 

2  Parts.    8vo.     Each  I5.00. 

*'  This  is  beyond  question  the  most  complete  work  on  Pathology  in  the  English  language  to-day. 
The  author  has  accomplished  his  laborious  task  most  successfully.  We  cannot  better  criticise  it  than 
by  saying  it  is  beyond  criticism." —  Canada  Medical  Record. 

H AVIL AND.  —  The  Geographical  Distribution  of  Disease  in  Ghreat 
Britain.    By  Alfred  Haviland.    Second  Edition.    8vo.    {14.50. 

HAWXINS  (II.  P.).  — On  Diseases  of  the  Vermiform  Appendix.  With 
a  consideration  of  the  symptoms  and  treatment  of  the  resulting  forms  of 
Peritonitis.  By  HERBERT  P.  Hawkins,  M.A.,  M.D.,  F.R.C.P.  8vo.  Qoth, 
pp.  139.    ;J2.25,  net. 

HILTON  (J.).  —  Rest  and  Pain.    Edited  by  W.  H.  A.  Jacobson.    I2.00. 

HOBL7N.  —  Dictionary  of  Medical  Terms.    Twelfth  Edition.    I2.25. 

HULL  AH  (J.).  —  The  Cultivation  of  the  Speaking  Voice.  Clarendon 
Press  Series.    Second  Edition.     i6mo.    60  cents. 

HUXLET  (T.  H.). — Lessons  in  Elementary  Physiology.    With  numerous 

Illustrations.    Revised  by  Dr.  Foster.     i6mo.    $1.10. 

"  Unquestionably  the  clearest  and  most  cotnplete  elementary  treatise  on  this  subject  that  we 
possess  in  any  language.  In  this  admirable  little  work,  the  outlines  of  the  physiology  of  the  human 
body  are  set  forth  in  the  plainest  English,  with  a  simplicity  and  earnestness  of  purpose  which  com- 
mand our  highest  admiration."  —  IVestminUer  Review, 

TENJUER  (Sir  William). — Lectures  and  Essays  on  Fevers  and  Diphtheria, 

1849-1879.     8vo.    ^4.00. 

**  This  volume  is  a  fitting  exemplar  of  the  careful  and  scientific  work  that  has  placed  the  author 
in  the  foremost  rank  of  his  profession.  It  cannot  fail  to  prove  interesting  to  physicians."  —  New 
York  Medical  Journal. 

Clinical  Lectures  and  Easasrs  on  Rickets,  Tuberculosis,  Abdominal 
Tumours,  and  Other  Subjects.    8vo.    ^.00. 

JEX-BLAKE  (SopiiiA).  — The  Care  of  Infants.     i8mo.    40  cents. 

KANTHACK  (A.  A.).  —  A  Course  of  Elementary  Practical  Bacteriology, 
including  Bacteriological  Analysis  and  Chemistry.  By  A.  A.  Kan- 
THACK,  Lecturer  on  Pathology  and  Bacteriology,  St.  Bartholomew's  Hospital, 
and  J.  II.  Drysdale.     i2mo.     Cloth.     $1.10. 

KIBSBER.  —  Tezt-book  of  Anatomy  and  Physiology  for  Nurses.  Com- 
piled by  Diana  Clifford  Kimber,  graduate  of  Bellevue  Training  School; 
Assistant  Superintendent  New  York  City  Training  School,  Blackwell's  Island, 
N.  Y.;  formerly  Assistant  Superintendent  Illinois  Training  School,  Chicago,  111. 
Fully  Illustrated.     8vo.    $2.50. 

"  A  well  written  and  unusually  thorough  work  for  its  purpose.  Although  intended  for  nurses,  it 
would  make  an  admirable  text-book  in  our  schools  and  academies." — American  Medico-Surgical 
Bulletin. 


6  WORKS  ON  THE  MEDICAL  SCIENCES. 

KLEIN  (E.).  — Micro-organisms  and  Disease.     Revised,  with   120 

ings.    ^i.oo. 

The  Bacteria  in  Asiatic  Cholera.    $1.25. 

KOCHER.— Tezt-Book  of  Operative  Surgery.  By  Dr.  Theodor  ] 
Professor  of  Surgery  and  Director  of  the  Surgical  Clinic  in  the  Uni^ 
Bern.  Translated  with  the  Special  Authority  of  the  Author  from  the 
Revised  and  Enlarged  German  Edition  by  Harold  J.  Stiles,  M.B.,  1 
Edin.,  Senior  Demonstrator  of  Surgery  and  formerly  Demonstrator  o(  2 
in  the  University  of  Edinburgh,  etc.     With  185  Illustrations.     8vo.     j 

MACALISTER.  —  A  Text-Book  of  Physical  Anthropology.     In 

MACDONALD  (Greville).  —  A  Treatise  on  Diseases  of  the  Ko 
its  Accessory  Cavities.    Second  Edition.    8vo.    52.50. 

M ACEWEN.  —  Pyogenic  Infective  Diseases  of  the  Brain  and 
Cord.  Meningitis,  Abscess  of  Brain,  Infective  Sinus  Throo 

By  William  Macewen,  M.D.,  Glasgow.    8vo.     Buckram.    ^.00. 

Atlas  of  Head  Sections.  53  Engraved  Copperplates  of  Frozen  Sec 
the  Head,  and  53  Key  Plates  with  Descriptive  Tests.  Folio.  B 
buckram.     $21.00. 

"  The  '  Atlas '  should  certainly  be  in  the  hands  of  every  surgeon  who  aspires  to  enter  t1 
brain  surgery,  as  a  careful  inspection  of  these  plates  will  teach  more  than  many  volumes  wii 
the  subject.  .  .  .  The  plates  themselves  have  been  executed  with  the  greatest  care,  the  ill 
being  very  fine  photogravures  from  photographic  plates,  about  two-thirds  of  th«  actual  s 
head.  The  appearance  of  the  book  is  a  credit  both  to  the  author  and  to  the  publisher."  - 
Record. 

M'KENDRICK  (J.  G.).— A  Text-book  of  Physiology.    In  2  voIuok 
Vol.    I.    Oeneral  Physiology.    8vo.    $4.00. 
Vol.  n.    Special  Physiology.    8vo.    $6.00. 
Life  in  Motion;   or,  Muscle  and  Nerve.    Illustrated.    $1.50. 

MACLAGAN  (T.).  — The  Gtorm  Theory.    8vo.    ^3.00. 

MACLEAN  (W.  C.).— Diseases  of  Tropical  Climates.    I3.00. 

MARSHALL. — Pain,  Pleasure,  and  .^Esthetics.    By  Henry  RtrrG£] 

SHALL.      8vo.      ^3.00. 

"  The  book  must  necessarily  have  a  deep  interest  for  physicians,  and  especially  neurolt 
it  is  concerned  largely  with  the  explanation  of  a  phenomenon  —  pain,  the  prevention  anci 
which  form  such  a  good  portion  of  their  duty.  We  can  heartily  recommend  it  to  their  pe 
study."  —  Journal  of  Nervous  and  Mental  Disease. 

MAUDSLE7.  — The  Pathology  of  Bfind  :  A  Stady  of  its  Diste 
Deformltiea,  and  Disorders.  Second  Edition.  By  Henry  Mai 
M.D.     8vo.     Qoth,  pp.  571.    I5.00,  net, 

MXtRCIER  (C).  —  The  Nervous  System  and  the  Mind.    8vo.    %^ol 

MIERS  (H.  A.)  and  CROSSKE7  (R.).  — The  Soil  in  Relation  to  I 
By  Henry  A.  Miers  and  Roger  Crosskey.    ^i.io. 

BIIGUL A  (W.) .  —  An  Introduction  to  Practical  Bacteriology.    Tn 

by  M.  Campbell,  and  edited  by  H.  J.  Campbell,  M.D.    lUustrated. 

"  Its  practical  character  fits  it  for  a  guide  for  students  desiring  a  knowledge  of  the  cl< 
principles  of  this  interesting  and  important  topic."  —  Popular  Science  Monthly. 


AND   CONNECTED  SUBJECTS, 


MIVART  (St.  George).— Leasona  in  Elementary  Anatomy.  With  400 
Illustrations.     i6ino.     ^1.75. 

PALMBERO  (A.). —A  Treatiae  on  Public  Health  and  ita  Application  in 
Different  European  Countriea  (England,  France,  Belgium,  Germany, 
Austria,  Sweden,  and  Finland).  Edited  by  Arthur  Newsholme.  8vo. 
$5.cx). 

*'  The  book  is  rich  in  descriptions  and  illustrations  of  sanitary  appliances,  modern  and  practical." 
—  Popular  Science  Monthly. 

PJFFARD  (H.  G.).  —An  Elementary  Treatiae  on  Diaeaaea  of  the  Skin. 

With  Illustrations.    8vo.    $4.00. 

RE7NOLD8.  —  A  Primer  of  Hygiene.  By  Ernest  S.  Reynolds,  M.D. 
(Ix>nd.),  Senior  Physician  to  the  Ancoats  Hospital,  Manchester,  etc.,  etc. 
With  50  Illustrations.     i8mo.     35  cents. 

"  This  is  a  rare  bit  of  text-book  making.  The  pedagogical  features  are  eminently  creditable:  the 
literary  work,  from  the  text-book  standpoint,  is  admirable.  The  illustrations  are  simple,  but  ideal  in 
their  clearness  and  illustrative  qualities."  —  you  ma/  of  Education. 

RICHARDSON.  — Works  by  B.  W.  Richardson,  M.D. 
On  Alcohol.     Paper,  30  cents. 
Diseases  of  Modem  Life.    New  Edition.     (/»  the  Press,) 

ROLLESTON  and  KANTHACK.  —  Manual  of  Practical  Morbid  Anat- 
omy. Being  a  Hand-book  for  the  Post-mortem  Room.  Cambridge  Natural 
Science  Manuals :  Biological  Series.     i2mo.     $1.60. 

"  To  those  interested  in  post-mortem  work,  this  book  can  be  heartily  recommended  as  a  most 
valuable,  complete,  and  efficient  ^\dc."  —  American  Medico-Surgical  bulletin, 

STEVEN  (J.  L.) .  —  Practical  Pathology.    %  i  .75. 

8TRAHAN.  —  Suicide  and  Insanity.  A  Physiological  and  Sociological  Study. 
By  S.  A.  K.  Strahan,  M.D.,  Author  of  "  Marriage  and  Disease,"  "Instinctive 
Criminality,"  etc.     i2mo,  cloth.    I1.75. 

"  The  subject  treated  of  in  Dr.  Strahan's  excellent  little  work  has  always  possessed,  and,  in  the 
nature  of  things,  must  in  future  possess  keen  interest,  not  only  for  physicians  and  jurists,  moralists 
and  sociologists,  but  for  all  thinking  persons.  That  such  a  fundamental  instinct  as  the  desire  to  live 
should  ever  so  far  yield,  either  to  reason  or  imperative  craving,  as  to  culminate  in  self-destruction,  is 
a  phenomenon  so  opposed  to  the  principles  of  animal  existence  as  to  aflect  even  the  most  unimagina- 
tive very  much  as  would  the  sudden  reversal  of  the  law  of  gravitation." — Medical  Record. 

"  The  book  is  a  most  interesting  contribution  to  the  literature  of  a  subject  that  is  of  increasing 
interest  to  the  alienist  and  psychologist."  —  ^.  V.  Medical  yournal. 

"  The  author  has  presented  a  very  interesting  and  unbiased  study  of  a  topic  that  is  engaging  more 
and  more  attention,  for  it  is  not  one  of  the  least  of  the  charges  against  modern  society  that  its  organi- 
zation is  such  that  men  and  women  are  unwilling  to  continue  as  associates  thereof."  —  Popular 
Science  Monthly. 

THORNE.  —  Diphtheria.  Its  Natural  History  and  Prevention.  By  R.  Thorne. 
I2.00. 


"In  no  o 
be  found  so  i 

willia: 

dim 

Colic 

By  C 

for  C 

the  i: 

"  It  is  nol 
accurate,  praci 
ment  of  pulmo. 
cally  and  usefu 
Dr.  Williams's 

WILLOUC 

i6mo« 

"  An  admir 
readers,  teachet 


LANE  MEDICAL  LIBRARY 

STANFOItD  U«'VERSm  MeDIW^CeKTER 

Stanford,  California  woud 

iKnorancc  of  Library's  rules  docs  not  exempt 
ignoran    ^^^j^^^^s  from  penalties. 


«•»-♦- y»-it««« 


ZnSQLER. 
With  1 

Part  I.  Special  Pathologioal  Anatomy. 
Part  n.  Special  Pathological  Anatomy. 
Part  in.   Oeneral  Pathologioal  Anatomy. 


Sections  I.- VIII.  $4. 
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ZIBHBN   (Theodore).  —  Introduction    to    Physiological    Pa]rc] 

Translated  by  C.  C.  Van  Liew  and  Dr.  Otto  Beyer.     With  21   lUiu 
$1.50. 

*'  The  book  can  be  highly  recommended  to  all  who  wish  a  short  and  dear  outline  of  the 
—  Educational  Rmietv. 

"  The  general  reading  of  this  book  would,  we  think,  do  more  for  the  schools  of  Amerio 
jnyestment  of  the  same  amount  of  time  and  money  in  anything  else."  —  Joumml  of  Educm 
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